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DRAFT for REVIEW 

 

Regional Economic Impacts of Current and 
Proposed Management Alternatives for 
Deer Flat National Wildlife Refuge  

By Lynne Koontz, Catherine M. Cullinane Thomas, and Erik Larsen  

Introduction 

The National Wildlife Refuge System Improvement Act of 1997 requires all units of the National 
Wildlife Refuge System to be managed under a Comprehensive Conservation Plan (CCP). The CCP 
must describe the desired future conditions of a Refuge and provide long range guidance and 
management direction to achieve refuge purposes. The Deer Flat National Wildlife Refuge (Refuge) is 
in the process of developing a range of management goals, objectives, and strategies for the CCP. The 
CCP must contain an analysis of expected effects associated with current and proposed Refuge 
management strategies.  
 
For CCP planning, a regional economic analysis provides a means of estimating how current 
management (No Action Alternative) and proposed management activities (Action Alternatives) affect 
the local economy. This type of analysis provides two critical pieces of information: 1) it illustrates the 
Refuge’s contribution to the local community; and 2) it can help in determining whether economic 
effects are or are not a real concern in choosing among management alternatives.  
 
It is important to note that the economic value of the Refuge encompasses more than just the impacts 
on the regional economy. The Refuge also provides substantial nonmarket values (values for items not 
exchanged in established markets) such as maintaining endangered species, preserving wetlands, 
educating future generations, and adding stability to the ecosystem (Carver and Caudill, 2007).  
However, quantifying these types of nonmarket values is beyond the scope of this study.  
 
This report first presents a description of the local communities and economy near the Refuge. Next, 
the methods used to conduct a regional economic impact analysis are described. An analysis of the 
final CCP management strategies that could affect stakeholders and residents and the local economy is 
then presented. The management activities of economic concern in this analysis are: 
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 Purchases of goods and services within the local community; 
 Personnel salary spending; 
 Revenues generated from Refuge Revenue Sharing; and 
 Spending in the local community by Refuge visitors 

 

 

Regional Economic Setting 

Located southwest of Boise, Idaho, the Refuge has two units, Lake Lowell and the Snake River 
Islands. The Lake Lowell Unit encompasses more than 10,500 acres, including the almost 9,000-acre 
Lake Lowell and surrounding lands. The Snake River Islands Unit contains about 1,200 acres on over 
100 islands. These islands are distributed along 113 river miles from the Canyon-Ada County Line in 
Idaho to Farewell Bend in Oregon. 
 
Refuge visitors can enjoy a variety of wildlife-dependent recreational activities, (i.e., wildlife-watching 
and photography, hunting, fishing, and environmental education and interpretation), as well as non-
wildlife dependent recreational activities, including recreational boating, horseback riding, and dog 
walking. These recreational opportunities attract outside visitors and bring in dollars to the community. 
Associated visitor activities—such as spending on food, gasoline, and overnight lodging in the area—
provides local businesses with supplemental income and increases the local tax base. Management 
decisions for the Refuge about public use, expansion of services, and habitat improvement may either 
increase or decrease visitation to the complex and, thus, affect the amount of visitor spending in the 
local economy. 
 
For the purposes of an economic impact analysis, a region (and its economy) is typically defined as all 
counties within a 30-60 mile radius of the impact area.  Only spending that takes place within this 
regional area is included as stimulating changes in economic activity.  The size of the region influences 
both the amount of spending captured and the multiplier effects.  After consultation with the Refuge 
staff, it was decided that only the Lake Lowell Unit would be considered for the economic analysis due 
to the relatively small amount of visitation to the Snake River Islands Unit. The Lake Lowell Unit lies 
within Canyon County, Idaho. The city of Boise, located in Ada County, is approximately 28 miles 
from the Refuge.  Most of the economic activity related to the Lake Lowell Unit is located within 
Canyon and Ada counties.  Therefore, this two-county area comprises the local economic region for 
this analysis. The next sections describe the socioeconomic characteristics and trends in the two-county 
region. 
 



 

 3

 

Population and Density 

Table 1 summarizes the population characteristics of Idaho and the local two-county area.  In 2010, the 
U.S. Census Bureau estimated the total population for the two counties to be 581,288, or 37% of 
Idaho’s total population.  Ada County was the most heavily populated county in both the study area 
and the state with 392,365 residents in 2010.  Canyon County (188,923 residents) was the second most 
populous county of the state in this same year (United States Census Bureau, 2012; Idaho Department 
of Labor, 2011a; Idaho Department of Labor, 2011b).  In the years leading up to the economic 
recession of the late 2000s, the two-county area experienced rapid population growth, with the 
respective populations of Ada and Canyon Counties increasing by 24% and 36% between the years of 
2000 and 2008 (United States Census Bureau, 2012).  The rapid population growth in the study area 
throughout the majority of the past decade has been motivated by several factors, including a healthy 
labor market, relatively low real estate prices, ample opportunity for outdoor recreation, and easy 
access to the Boise Metro Area (Idaho Department of Labor, 2011b; Cauchon, 2007).   
 

Table 1.  Population Estimates for the State and Counties Near the Refuge 

Area Population 
(2010)† 

% Change 
(2000-2010)† 

Persons per 
Square Mile 

(2010) † 

Expected Population 
Growth (2010-2030) ‡ 

Idaho 1,567,582 21 .1% 19 31% 
Ada County 392,365 30.4% 373 42% 
Canyon County 188,923 43.7% 322 34% 

Source: † (United States Census Bureau, 2012) and ‡ (Church, 2003) 

 
In the final two years of the decade, population growth in the study area slowed due to  repercussions 
of the national economic recession, with the populations of Ada and Canyon Counties averaging only 
2.0% and 3.0% growth, respectively, during these years (United States Census Bureau, 2012).  Despite 
slowed growth from 2008 to 2010, the Treasure Valley and Boise Metro Area remain among some of 
the fastest growing regions of the state over the past decade; they are expected to continue to be so 
over the coming decades (Bureau of Economic Analysis, 2010; Church, 2003).         
 
In 2010, the population densities of both counties in the region were between 300-400 persons per 
square mile, with Ada County being more densely populated (373 persons per square mile) than 
Canyon County (322 persons per square mile) (United States Census Bureau, 2012).  Both counties 
had substantially higher population densities than the state of Idaho as a whole (nineteen persons per 
square mile in 2010).  In the case of Ada County, the high population density is largely due to the city 
of Boise, which accounted for over half (52%) of the county’s 2010 populace (United States Census 
Bureau, 2012).  Similarly, the cities of Nampa (81,557 residents) and Caldwell (46,237 residents) 
collectively accounted for 68% of the population of Canyon County in 2010 (United States Census 
Bureau, 2012).   Rural areas are more sparsely populated than the data shown in Table 1. 
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Population Projections 
 
Future population projections for the two-county area as well as the state of Idaho are characterized by 
in-migration over the next twenty years.  The population of Idaho is expected to increase by 31% over 
the course of the next two decades, and, by 2030, it is projected to reach nearly two million (Church, 
2003).  During these years, Idaho is anticipated to be one of the fastest growing states, with growth rate 
projections consistently among the top ten in the nation (United States Census Bureau, 1996).  In 2010, 
the most populated regions in Idaho included parts of the Treasure Valley and Boise Metro Regions 
(i.e., Ada and Canyon Counties) (United States Census Bureau, 2012).  These regions, which 
correspond to some of the state’s largest population centers (e.g., the cities of Boise, Nampa, 
Caldwell), are expected to remain the most populated areas statewide over the next two decades.  The 
Treasure Valley and Boise Metro Region is expected to be the fastest growing region in the state over 
the next twenty years, with Valley, Boise, Ada, and Canyon Counties averaging a growth rate of 42% 
over this time horizon.  The two counties that make up the study area are expected to remain among 
the fastest growing counties in the state, with Ada and Canyon Counties projected to be the first and 
eighth fastest growing counties statewide over the next two decades (Church, 2003). 
  

Gender, Age and Racial Composition 

In 2010, the median age of residents in Canyon County (31.6 years) was lower than the state  median 
of 34.6 years and the Ada County median of 34.8 years (United States Census Bureau, 2012) (United 
States Census Bureau, 2012). In 2010, the racial demographics of Ada County were very similar to 
those of the state (Table 2). In Canyon County the percentage of Hispanic or Latino residents was 
approximately 13% higher while the percentage of white residents was 6% lower than the state average 
(United States Census Bureau, 2012).  

Table 2.  Racial Demographics for the State and Counties Near the Refuge (2010) 

Area Idaho Ada County Canyon County 
 % of Total Population  
White alone 89.0% 90.3% 83.0% 
Hispanic or Latino 11.2% 7.1% 23.9% 
Two or more races 2.5% 2.9%  3.0% 
Asian alone 1.2% 2.4% 0.8% 
Black or African American alone 0.6% 1.1% 0.6% 
American Indian and Alaska Native alone 1.4% 0.7% 1.0% 
Native Hawaiian and other Pacific Islander alone 0.2% 0.2% 0.2% 
Source: (United States Census Bureau, 2012) 
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 Economic Conditions and Trends 

Unemployment and Poverty 

Since the early 1990s, trends in the unemployment rate in the state of Idaho have generally paralleled 
the national average, with unemployment trending downward in the late 1990s to reach levels below 
the national average by the mid-2000s before increasing again in the latter half of the same decade 
(Bureau of Labor Statistics, 2011a).  The period of expansion in the early 2000s may be attributed to 
several factors, including the growth of several service industries, the continued development of the 
state’s technology sector, and increasing demand for local government and construction services as the 
state’s population continued to grow (Idaho Division of Financial Management, 2004).  In 2008, 
Idaho’s unemployment rate trended sharply upward as the state began to feel the recessionary effects 
of a sluggish national economy, with the construction, manufacturing, financial services, 
administrative and support services, and retail trade industries suffering the greatest job losses in the 
state’s economy (Idaho Department of Labor, 2011c; Idaho Department of Labor, 2009).  Since 1990, 
unemployment in the study area exhibited similar trends as statewide unemployment, with Ada County 
and Canyon County averaging unemployment rates of 4.0% and 5.8%, respectively, over the past two 
decades (Bureau of Labor Statistics, 2011a).  Between 2008 and 2010, unemployment in the two-
county area saw a sharp increase, particularly in Canyon County where the combined effects of slowed 
population growth, a struggling housing market, and rising lumber, concrete, and fuel prices decreased 
the local demand for labor (Idaho Department of Labor, 2011a).  

Table 3 summarizes measures of unemployment, poverty, and income in the two-county area. In 2010, 
the median household income in Idaho as a whole was $43,490, which was about $6,500 lower than 
the national median household income of $50,046 (United States Census Bureau, 2012).  Median 
household income in the region averaged $46,672, with the median income in Ada County ($50,612) 
being substantially higher than that in Canyon County ($42,732). 

Table 3.  Unemployment, Poverty, and Household Income for the State and Counties Near the Refuge 

Area Median 
Household 

Income 
2010 

Unemployment 
Rate 
2010 

Net Change in 
Unemployment 

Rate 
2007-2010 

Percent of Persons 
Below Poverty 

2010 
Idaho $43,490 9.5%  6.5% 25.0% 
Ada County $50,612 8.9% 6.4% 29.8% 
Canyon County $42,732 11.3% 7.8% 16.2% 

Source:  United States Census Bureau, 2012 

As shown in Table 3, poverty levels in Canyon County (16.2%) were below the state average of 25% 
in 2010.  In contrast, poverty levels in Ada County (29.8%) were greater than the state average in 
2010.  The two-county area averaged 23% of its population below the 2010 poverty line (United States 
Census Bureau, 2012).   
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 Employment and Income by Industry 
 
Table 4 summarizes employment by industry for the two-county area.  In 2009, total employment in 
the local area represented 339,730 jobs with about 77% of these jobs located in Ada County.  Sixty 
percent of the total employment in the study area came from five main sectors (Bureau of Economic 
Analysis, 2010): professional, scientific, management, administration, and waste services; educational, 
health, and social services; retail trade; finance, insurance, real estate, and rental and leasing; and 
public administration. In 2008, the two largest employers in Ada County were Micron Technology and 
Hewlett Packard; these companies remain some of the largest local employers in Ada County (Ada 
County Accounting Department, 2008; Idaho Department of Labor, 2011b). In Canyon County, the 
largest local employers in the past decade have been in the education, manufacturing, health care, food 
processing, and wood processing sectors. These employers currently include the Caldwell and Nampa 
School Districts, the St. Alphonsus Medical Center, Plexus, the Amalgamated Sugar Company, and 
Woodgrain Milwork Incorporated (Idaho Department of Labor, 2011a; City of Nampa Department of 
Planning and Zoning, 2003).   
 
Professional, scientific, management, administration, and waste services accounted for the largest 
percentage of total employment in the region, with 15.6% of total local employment coming from this 
sector.  In the two-county area, most jobs in education, health, and social services (77%) and public 
administration (87%) were located in Ada County, which is home to both the state capital and Boise 
State University.  These sectors were the second and fifth largest sectors of the local economy, 
respectively, and accounted for 13.1% and 10.3% of total employment in the combined two-county 
area (Bureau of Economic Analysis, 2010).  
 
On the whole, farm employment accounted for a relatively small share (1.5%) of total employment in 
the region.  Employment from this sector, however, did account for a larger share of total employment 
located in Canyon County (4% of total in-county employment) than Ada County ( less than one 
percent).  On the whole, Ada County was much less dependent on farm earnings (less than one percent 
of total in-county farm earnings) than the state as a whole, which had about 4.0% of its total earnings 
coming from farming; the opposite is true of Canyon County, which had 4.7% of  its total earnings 
from farming (Bureau of Economic Analysis, 2010).   

Table 4.  Employment by Industry for the Counties Near the Refuge 

 
Ada 

County 
Canyon 
County 

Two-County 
Area 

Total Employment (jobs) in 2009 262,868 78,862 339,730 

Percent of Employment by Sector    
Professional, scientific, management, admin., and waste services 17% 9% 16% 
Educational, health, and social services 13% 13% 13% 
Retail trade 11% 13% 11% 
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Finance, insurance, real estate, and rental & leasing 11% 8% 10% 
Public administration 10% 11% 10% 
Arts, entertainment, recreation, accommodation, and food services 9% 6% 8% 
Manufacturing 6% 10% 7% 
Construction 6% 8% 7% 
Other Services (except public administration) 5% 6% 5% 
Wholesale trade 4% 3% 4% 
Transportation and Warehousing 2% 4% 3% 
Agriculture, forestry, fishing and hunting, and mining 1% 6% 2% 
Information Services  2% 1% 2% 

Source: (Bureau of Economic Analysis, 2010) 

 

Land Use and Ownership Changes Surrounding Refuge Lands 
 

Current Land Use 
 
Idaho’s Treasure Valley lies within a flat lowland known as the Snake River Plain.  The Treasure 
Valley stretches across the southwest corner of the state and is bounded by the Boise Front Range to 
the northeast and the Owyhee Mountains to the southwest (Petrich, Wilkins, Tondee, & Morse, 2002).  
This valley closely coincides with the two-county study area, and it houses some of Idaho’s largest 
metropolitan areas, including the cities of Boise, Caldwell, and Nampa, which collectively accounted 
for about 21% of the state’s 2010 population (United States Census Bureau, 2012). As of 2008, about 
30% of the land in the two-county area near the Refuge was federally owned, with the majority of 
federal land ownership accounted for by Bureau of Land Management holdings (21% of all land in the 
two-county area).  About 65% of the land in the study area was privately owned and the remaining 4% 
was State-owned  (Conservation Biology Institute, 2006 [data complied using the Economic Profile 
System-Human Dimensions Toolkit (EPS-HDT) developed by Headwaters Economics]).       
 
Ada County is largely covered by grassland and shrubland, which account for about 75% of all land 
cover in the County.  Mixed cropland is also prevalent, accounting for 17% of the land cover (NASA, 
2006 [data complied using EPS-HDT]).  As of 2008, urban development accounted for 6% of all land 
cover in the County, with the greater Boise area (i.e., the cities of Boise, Eagle, Garden City, Kuna, 
Meridian, and Star) accounting for 332,646 residents, or about 85% of the county’s total 2010 
population (United States Census Bureau, 2012).  Land ownership in Ada County in 2008 was 49% 
private, 43% Federal, 7% State, and 1% under other ownership (i.e. Tribal,  City, County, or Other)  
(Conservation Biology Institute, 2006 [data complied using EPS-HDT]). 
 
Canyon County is less urbanized with about 3% of the county’s land cover being urban development in 
2008.  Mixed croplands accounted for about 75% of the county’s land cover, grassland accounted for 
14%, and shrubland accounted for 4% (NASA, 2006 [data complied using EPS-HDT]).  Water 
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accounted for an additional 2% of land cover in Canyon County with the majority of this coming from 
Lake Lowell, which covers a total of 14.5 square miles of the county’s land (NASA, 2006 [data 
complied using EPS-HDT]; United States Bureau of Reclamation, n.d.).  In 2010, the largest 
municipalities in Canyon County included Nampa (81,557 residents), Caldwell (46,237 residents), and 
Middleton (5,524 residents), which collectively accounted for about 34% of the county’s total 
population (United States Census Bureau, 2012).   Land ownership in Canyon County in 2008 was 
93% private, 6% Federal, 5% State owned, and 1% under other ownership (i.e. Tribal,  City, County, 
or Other)  (Conservation Biology Institute, 2006 [data complied using EPS-HDT]).  
  

Changes in Land Use 
 
As populations grow, the spread of American cities across the rural landscape has several potential 
environmental impacts including, for example, decreased watershed permeability, increased noise and 
air pollution, and the loss of arable land and open spaces (McMahan, Weber, & Sauder, 2002).  In 
addition to these environmental impacts, urban sprawl may have significant economic impacts on local 
communities through increased costs of public community services such as emergency response, 
infrastructure, or public works and utilities (Chen, 2000; Speir & Stephenson, 2002).  Population 
growth in Idaho over the past decades has been cause for the continued conversion of rural lands to 
urban purposes.  Between 1982 and 1997, Idaho ranked 35th in the nation for the most rural acres 
converted for urban growth purposes, with 205,000 acres of rural land being converted (Goodwin, 
2003).  About half (45%) of this transformation took place between 1992 and 1997, with over 27,000 
of these acres occurring in the two-county study area during this five year period.  Land conversion in 
Ada and Canyon Counties between 1992 and 1997 occurred faster than in any other region in Idaho, 
with Ada County converting land at a rate of 4,480 acres per year and Canyon County averaging 2,600 
acres per year (United States Department of Agriculture, 2000).  Between 1997 and 2007, an additional 
130,100 acres of land  was developed statewide, resulting in 557,600 total acres of developed land in 
Idaho and representing a 61% increase from 1982 levels (United States Department of Agriculture, 
2009).  These trends of urbanization and sprawl are likely to continue in the future as statewide and 
local area populations are projected to continue growing over the next few decades.  
 
 

Economic Impacts of Current and Proposed Management Activities 

Methods for a Regional Economic Impact Analysis 

Economic input-output models are commonly used to determine how economic sectors will and will 
not be affected by demographic, economic, and policy changes. The economic impacts of the 
management alternatives for the Refuge were estimated using IMPLAN (Impact Analysis for 
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Planning), a regional input-output modeling system developed by the USDA Forest Service. IMPLAN 
is a computerized database and modeling system that provides a regional input-output analysis of 
economic activity in terms of 10 industrial groups involving more than four hundred economic sectors 
(Olson and Lindall, 1999). The IMPLAN model draws upon data collected by the Minnesota IMPLAN 
Group from multiple federal and state sources including the Bureau of Economic Analysis, Bureau of 
Labor Statistics, and the U.S. Census Bureau (Olson and Lindall, 1999). For the Refuge analysis, the 
year 2009 IMPLAN 3.0 data profiles for Ada and Canyon counties were used for the local area 
analysis. The IMPLAN county level employment data estimates were found to be comparable to the 
US Department of Commerce, Bureau of Economic Analysis, Regional Economic Information System 
data for the year 2009.  
 
Because of the way industries interact in an economy, activity in one industry affects activity levels in 
several other industries. For example, if more visitors come to an area, local businesses will purchase 
extra labor and supplies to meet the increase in demand for additional services. The income and 
employment resulting from visitor purchases from local businesses represent the direct effects of 
visitor spending within the economy. Direct effects measure the net amount of spending that stays in 
the local economy after the first round of spending; the amount that doesn’t stay in the local economy 
is termed a leakage (Carver and Caudill, 2007). In order to increase supplies to local businesses to 
meet increased demand, input suppliers must also increase their purchases of inputs from other 
industries. The income and employment resulting from these secondary purchases by input suppliers 
are the indirect effects of visitor spending within the economy. Employees of the directly affected 
businesses and input suppliers use their incomes to purchase goods and services. The resulting 
increased economic activity from new employee income is the induced effect of visitor spending. The 
indirect and induced effects are known as the secondary effects of visitor spending. “Multipliers” (or 
“Response Coefficients”) capture the size of the secondary effects, usually as a ratio of total effects to 
direct effects (Stynes, 1998). The sums of the direct and secondary effects describe the total economic 
impact of visitor spending in the local economy.  
 
For each alternative, regional economic effects from the IMPLAN model are reported for the following 
categories:  

 Employment represents the change in the number of jobs generated in the region from a 
change in regional output. IMPLAN estimates for employment include both full time and part 
time workers, which are measured in total jobs. 

 Labor Income includes employee wages and salaries, including income of sole proprietors and 
payroll benefits.  

 Value Added measures contribution to Gross Domestic Product. Value added is equal to the 
difference between the amount an industry sells a product for and the production cost of the 
product, and is thus net of intermediate sales.   
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This economic impact analysis provides the potential economic effects associated with the 
implementation of the management alternatives for the Deer Flat National Wildlife Refuge.  The CCP 
provides long range guidance and management direction to achieve the Refuge purposes over a 15-
year timeframe. The planning team developed and analyzed four alternatives including current 
management.  The economic impacts reported in this report are on an annual basis in 2011 dollars. 
Large management changes often take several years to achieve. The estimates reported for all the 
alternatives represent the final average annual economic effects after all changes in management have 
been implemented. 

 

Impacts from Refuge Revenue Sharing 

Under provisions of the Refuge Revenue Sharing (RRS) Act, local counties receive an annual payment 
for lands that have been purchased by full fee simple acquisition by the Service. Payments are based on 
the greater of 75 cents per acre or 0.75% of the fair market value of lands acquired by the Service. The 
exact amount of the annual payment depends on Congressional appropriations, which in recent years 
have tended to be less than the amount to fully fund the authorized level of payments. In fiscal year 
2010 (FY10), actual RRS payments were 21% of authorized levels.  FY10 RRS payments (made in 
2011) totaled $4,547 to communities in Canyon County.  Table 5 shows the resulting economic 
impacts of RRS payments under all alternatives. Accounting for both the direct and secondary effects, 
RRS payments for Alternatives 1, 2, 3, and 4 would generate total annual economic impacts of $1.9 
thousand in labor income and $2.8 thousand in value added in the local two-county area.  

Table 5.  Annual Impacts from Refuge Revenue Sharing Payments for all Alternatives.  

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Alternatives 1, 2, 3, and 4 

Direct effects 0 $1.4 $1.8 
Secondary effects 0 $0 .5 $1.0 

Total economic impact 0 $1 .9 $2.8 

 
 
 

Impacts from Public Use and Access Management 

Refuge Visitor Expenditures in Local Economy 

Spending associated with recreational visits to national wildlife refuges generates significant economic 
activity. The FWS report Banking on Nature: The Economic Benefits of National Wildlife Refuges 



 

 11

Visitation to Local Communities, estimated the impact of national wildlife refuges on their local 
economies (Carver and Caudill, 2007). According to the report, more than 34.8 million visits were 
made to national wildlife refuges in FY 2006 which generated $1.7 billion of sales in regional 
economies. Accounting for both the direct and secondary effects, spending by national wildlife refuge 
visitors generated nearly 27,000 jobs, and over $542.8 million in employment income (Carver and 
Caudill, 2007). Approximately eighty-two percent of total expenditures were from non-consumptive 
activities, twelve percent from fishing, and six percent from hunting (Carver and Caudill, 2007).   
 
The priority “Big-Six” wildlife dependent uses are offered on the Lake Lowell Unit including: hunting, 
fishing, wildlife observation and photography, interpretation, and  environmental education.  
Additionally, several other non-priority uses occur on the Refuge including  non-wildlife dependent 
boating, swimming, jogging, and picnicking.   
 
This section focuses on the regional economic impacts associated with Refuge visitation. Annual 
visitation estimates are based on several Refuge statistic sources including: visitors entering the Visitor 
Center/Office, counting vehicles at dispersed access sites, and general observation by Refuge 
personnel.  Annual visitation estimates are on a per visit basis. Visitor spending profiles are estimated 
on an average per day (8 hours) basis. Because some visitors only spend short amounts of time visiting 
the Refuge, counting each visit as a full visitor day would overestimate the economic impact of Refuge 
visitation. In order to properly account for the amount of spending, the annual number of visits were 
converted to visitor days. Results from a recent visitor survey conducted during the summer of 
2011(Sexton et. al., 2012) showed that Refuge visitors spend on average: five hours for fishing and 
non-wildlife dependent boating; four hours for swimming; and three hours for wildlife related non-
consumptive activities (wildlife watching & photography, environmental education, and interpretation) 
and land-based non-wildlife dependent activities (walking, jogging, picnicking).  Refuge personnel 
estimate that  big game and waterfowl hunters spend six hours while upland game and other migratory 
bird hunters spend approximately 4 hours on the Refuge.  
 
To determine the local economic impacts of visitor spending, only spending by persons living outside 
of the local two-county area are included in the analysis. The rationale for excluding local visitor 
spending is twofold. First, money flowing into Ada and Canyon counties from visitors living outside 
the local area (hereafter referred to as non-local visitors) is considered new money injected into the 
local economy. Second, if residents of the local two-county area visit the Refuge more or less due to 
the management changes, it is likely that they will correspondingly change the spending of their money 
elsewhere in that local area, resulting in no net change to the local economy. These are standard 
assumptions made in most regional economic impact analyses at the local level.  However, it is 
possible that potential Refuge management actions that would restrict boating and other non-priority 
recreation at the Refuge could result in visitors from the local area shifting their expenditures from 
Canyon County to Ada County or possibly going outside of Ada and Canyon counties to boat and 
recreate at reservoirs outside of the two-county area.  To address the contribution of local Refuge 
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visitation, Appendix A provides a contribution analysis of local visitor expenditures in the two-county 
area.  Refuge personnel determined the percentage of non-local Refuge visitors based on . Table 6 
shows the estimated percent of current Refuge visits and visitor days by visitor activity.  

Table 6.  Estimated Current Annual Refuge Visitation.  

Visitor Activity 

Total 
annual 

number of 
visits

Number of 
hours spent 

at the Refuge 

Total annual 
number of 

visitor daysa 

Percentage of 
non-local visits 

(%) 

Number of 
non-local 

visitor 
daysa

Priority Uses:       
Fishing 4 5,300 5 28,313 7% 1,982 
Big game hunting 75 6 56 8% 5 
Waterfowl hunting  5,000 6 3,750 8% 300 
Other migratory bird hunting (mourning 
dove) 100 4 50 8% 4 

Upland game hunting  1,100 4 550 8% 44 
Non-Consumptive: wildlife watching & 
photography, environmental education, 
and Interpretation 

55,900 3 20,963 10% 2,096 

Non-priority uses:      0 

Non-wildlife dependent boating 49,400 5 30,875 13% 4,014 

Swimming and other beach activities 38,700 4 19,350 13% 2,516 
Land-based non-wildlife dependent 
(walking, jogging, and other activities 
(e.g., picnicking)) 

27,800 3 10,425 13% 1,355 

Total Visitation 223,375  114,331 12,315 
aOne visitor day = 8 hours. 
 
 
The Refuge staff used several sources to project changes in visitation by activity over the next 15 years 
for each alternative.  The Refuge staff estimated visitor projections based on the following 
considerations:  Idaho and national visitation trend data; changes in recreational programs, facilities, 
and resources under each alternative; and changes observed in visitation at Deer Flat NWR over the 
last 10 years (Refuge staff experience/judgment).  Table 7 shows projected annual average number of 
visits and visitor days for each activity and alternative.    

Table 7.  Annual Average Number of Refuge Visits and Visitor Days by Activity and Alternative    

 
Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Total Visits     
Priority Uses:         
Fishing 48,430  48,430 23,260 12,710 
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Big game hunting 125 125 125 125 

Waterfowl hunting  5,350 5,350 3,090 4,280 

Other migratory bird hunting (mourning dove) 110 110 50 40 

Upland game hunting  1,180 1,180 550 410 
Non-Consumptive: wildlife watching & 
photography, environmental education, and 
Interpretation 

93,410 125,560  123,080 103,850 

Non-priority uses:     

Non-wildlife dependent boating 55,080 50,040 21,480 0 

Swimming and other beach activities 60,290 54,260 40,700 0 

Land-based non-wildlife dependent (walking, 
jogging, and other activities (e.g., picnicking) 32,280 30,970  27,140 11,500 

Total Annual Visits 296,255 316,025 239,475 132,915 

Total Visitor Days     

Priority Uses:         

Fishing 30,269  30,269 14,538 7,944 

Big game hunting 94 94 94 94 

Waterfowl hunting  4,013 4,013 2,318 3,210 

Other migratory bird hunting (mourning dove) 55 55 25 20 

Upland game hunting  590 590 275 205 
Non-Consumptive: wildlife watching & 
photography, environmental education, and 
Interpretation 

35,029 47,085  46,155 38,944 

Non-priority uses:      

Non-wildlife dependent boating 34,425 31,275 13,425 0 

Swimming and other beach activities 30,145 27,130 20,350 0 

Land-based non-wildlife dependent (walking, 
jogging, and other activities (e.g., picnicking) 12,105 11,614  10,178 4,313 

Total Visitor Days 146,724 152,124 107,356 54,729 

Non-local Visitor Days     

Priority Uses:         

Fishing 2,119  2,119 1,018 556 

Big game hunting 8 8 8 8 

Waterfowl hunting  321 321 185 257 

Other migratory bird hunting (mourning dove) 4 4 2 2 

Upland game hunting  47 47 22 16 
Non-Consumptive: wildlife watching & 
photography, environmental education, and 
Interpretation 

3,503 4,709  4,616 3,894 

Non-priority uses:      

Non-wildlife dependent boating 4,475 4,066 1,745 0 

Swimming and other beach activities 3,919 3,527 2,646 0 

Land-based non-wildlife dependent (walking, 
jogging, and other activities (e.g., picnicking) 1,574 1,510  1,323 561 

Total Non-local Visitor Days 15,970 16,310  11,564 5,293 
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A visitor usually buys a wide range of goods and services while visiting an area. Major expenditure 
categories include lodging, restaurants, supplies, groceries, and recreational equipment rental. In this 
analysis we use average daily visitor spending profiles from the Banking on Nature report (Carver and 
Caudill, 2007) that were derived from the 2006 National Survey of Fishing, Hunting, and Wildlife 
Associated Recreation (U.S. Fish and Wildlife Service, 2007). The National Survey reports trip related 
spending of state residents and non-residents for several different wildlife-associated recreational 
activities. For each recreation activity, spending is reported in the categories of lodging, food and 
drink, transportation, and other expenses. Carver and Caudill (2007) calculated the average per-person 
per-day expenditures by recreation activity for each FWS region. We used the spending profiles for 
nonresidents for FWS Region 1 (Region 1 includes Idaho), and updated the 2006 spending profiles to 
2011 dollars using the Consumer Price Index Inflation Calculator. Average daily spending profiles for 
nonresident visitors to Region 1 for fishing ($65.98 per-day), big game hunting ($94.98 per-day), 
upland game hunting ($172.41 per-day) and waterfowl hunting ($192.73 per-day) were used to 
estimate non-local visitor spending for Refuge fishing and hunting related activities. The average daily 
nonresident spending profile for non-consumptive wildlife recreation (observing, feeding, or 
photographing fish and wildlife) ($121.59 per-day) was used for all non-consumptive wildlife viewing 
activities including non-priority swimming and beach activities and land-based non-wildlife dependent 
activities.   
 
Banking on Nature does not include a spending profile for boating.  To account for expenditures by 
boaters, it was assumed that boaters have similar expenditures to other non-consumptive wildlife 
recreators, but have additional fuel expenses to power their motor boats. Based on this assumption, the 
boater spending profile for this analysis was constructed by adding average daily boating fuel 
expenditure costs to the average daily nonresident spending profile for non-consumptive wildlife 
recreation from the Banking on Nature report.  Average daily boating fuel expenditures per party were 
estimated by multiplying the average outboard fuel consumption for 2- and 4-stroke boats (3.2 
gallons/hour; Nissan Marine, 2012) by the U.S. average conventional retail gasoline prices for the 
summer of 2011 (May-August) ($3.68; U.S. Energy Information Administration, 2012).  Average daily 
boating fuel expenditures per person were then calculated by dividing average daily boating fuel 
expenditures per party by the average number of persons in a boating party (4 persons/party; Sexton et. 
al., 2012).  This resulted in an average daily boating fuel expenditure of $23.57 per-day and total 
nonresident daily boating expenditures of $145.16 per-day.   
 
Total spending by non-local Refuge visitors was determined by multiplying the average non-local 
visitor daily spending by the number of non-local visitor days at the Refuge. The economic impacts of 
each alternative were estimated using IMPLAN. Table 8 summarizes the economic impacts associated 
with current non-local Refuge visitation by activity for Alternative 1. Under Alternative 1, non-local 
Refuge visitors would spend approximately $1.95 million in the local economy annually. This 
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spending would directly account for 19 jobs, $538.2 thousand in labor income, and $877.6 thousand in 
value added in the local economy. The secondary or multiplier effects would generate an additional  9 
jobs, $309.6 thousand in labor income, and $546.2 thousand in value added. Accounting for both the 
direct and secondary effects, spending by non-local visitors for Alternative 1 would generate total 
economic impacts of 28 jobs, $847.8 thousand in labor income, and $1.4 million in value added.   

Table 8.  Average Annual Impacts of Non-Local Visitor Spending by Activity for Alternative 1.  

  Employment  Labor income Value Added 
 Alternative 1  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Priority uses    
Fishing 

Direct effects 1 $36.4 $58.7 
Secondary effects 1 $20.8  $36.6 

Total effect 2 $57.1 $95.3 

Hunting (big game, waterfowl, and other migratory birds)   
Direct effects 1 $1 7.9 $28.6 
Secondary effects 0 $9 .8 $17.3 

Total effect 1 $2 7.6 $45.8 
Non-Consumptive (wildlife watching & photography, env. 
education, and interpretation)   

Direct effects 4 $ 111.4 $182.1 
Secondary effects 2 $ 67.7 $118.9 

Total effect 6 $179.1 $301.0 

Non-priority uses  
Non-wildlife dependent boating    

Direct effects 7 $ 197.9 $322.6 
Secondary effects 3 $ 105.3 $187.0 

Total effect 10 $303.1 $509.6 
Swimming and other beach activities   

Direct effects 4 $ 124.7 $203.8 
Secondary effects 2 $ 75.7 $133.0 

Total effect 6 $200.4 $336.8 
Land-based non-wildlife dependent (walking, jogging, and 
other activities, e.g., picnicking)   

Direct effects 2 $5 0.1 $81.8 
Secondary effects 1 $3 0.4 $53.4 

Total effect 3 $80.5 $135.2 
Aggregate Non-local visitation   

Direct effects 19 $ 538.2 $877.6 
Secondary effects 9 $ 309.6 $546.2 

Total effect 28 $847.8 $1,423.8 
 
 
Table 9 summarizes the economic impacts associated with current non-local Refuge visitation by 
activity for Alternative 2. Under Alternative 2, non-local Refuge visitors would spend approximately 
$1.99 million in the local economy annually. This spending would directly account for 19 jobs, $543.9 
thousand in labor income, and $887.1 thousand in value added in the local economy. The secondary or 
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multiplier effects would generate an additional  10 jobs, $314.4 thousand in labor income, and $554.6 
thousand in value added. Accounting for both the direct and secondary effects, spending by non-local 
visitors for Alternative 2 would generate total economic impacts of 29 jobs, $858.4 thousand in labor 
income, and $1.4 million in value added.   

Table 9.  Average Annual Impacts of Non-Local Visitor Spending by Activity for Alternative 2.  

  Employment  Labor income Value Added 
 Alternative 2  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Priority uses    
Fishing 

Direct effects 1 $3 6.4 $58.7 
Secondary effects 1 $2 0.8 $36.6 

Total effect 2 $57.1 $95.3 

Hunting (big game, waterfowl, and other migratory birds)   

Direct effects 1 $1 7.9 $28.6 
Secondary effects 0 $9 .8 $17.3 

Total effect 1 $27.6 $45.8 

Non-Consumptive (wildlife watching & photography, env.l 
education, and interpretation)   

Direct effects 5 $ 149.8 $244.8 
Secondary effects 3 $ 91.0 $159.8 

Total effect 8 $240.7 $404.7 

Non-priority uses      
Non-wildlife dependent boating    

Direct effects 6 $ 179.8 $293.1 
Secondary effects 3 $ 95.6 $169.9 

Total effect 9 $275.4 $463.0 

Swimming and other beach activities   
Direct effects 4 $ 112.2 $183.4 
Secondary effects 2 $ 68.1 $119.7 

Total effect 6 $180.3 $303.1 

Land-based non-wildlife dependent (walking, jogging, and 
other activities (e.g., picnicking)   

Direct effects 2 $4 8.0 $78.5 
Secondary effects 1 $2 9.2 $51.3 

Total effect 3 $77.2 $129.8 

Aggregate Non-local visitation   

Direct effects 19 $ 543.9 $887.1 
Secondary effects 10 $ 314.4 $554.6 

Total effect 29 $858.4 $1,441.6 

 
Table 10 summarizes the economic impacts associated with current non-local Refuge visitation by 
activity for Alternative 3. Under Alternative 3, non-local Refuge visitors would spend approximately 
$1.4 million in the local economy annually. This spending would directly account for 13 jobs, $377.8 
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thousand in labor income, and $616.6 thousand in value added in the local economy. The secondary or 
multiplier effects would generate an additional  6 jobs, $222.4 thousand in labor income, and $391.6 
thousand in value added. Accounting for both the direct and secondary effects, spending by non-local 
visitors for Alternative 3 would generate total economic impacts of 19 jobs, $600.1 thousand in labor 
income, and $1 million in value added. 

Table 10.  Average Annual Impacts of Non-Local Visitor Spending by Activity for Alternative 3.  

  Employment  Labor income Value Added 
 Alternative 3  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Priority uses  
Fishing   

Direct effects 1 $1 7.5 $28.2 
Secondary effects 0 $1 0.0 $17.6 

Total effect 1 $27.4 $45.8 

Hunting (big game, waterfowl, and other migratory birds)   

Direct effects 0 $1 0.1 $16.2 
Secondary effects 0 $5 .5 $9.8 

Total effect 0 $15.6 $26.0 

Non-Consumptive (wildlife watching & photography, 
environmental education, and interpretation)   

Direct effects 5 $ 146.8 $240.0 
Secondary effects 3 $ 89.2 $156.7 

Total effect 8 $236.0 $396.7 

Non-priority uses      

Non-wildlife dependent boating    
Direct effects 3 $ 77.2 $125.8 
Secondary effects 1 $4 1.1 $72.9 

Total effect 4 $118.2 $198.7 

Swimming and other beach activities   
Direct effects 3 $ 84.1 $137.6 
Secondary effects 1 $5 1.1 $89.8 

Total effect 4 $135.3 $227.4 

Land-based non-wildlife dependent (walking, jogging, and 
other activities (e.g., picnicking)   

Direct effects 1 $4 2.1 $68.8 
Secondary effects 1 $2 5.6 $44.9 

Total effect 2 $67.6 $113.7 

Aggregate Non-local visitation   

Direct effects 13 $ 377.8 $616.6 
Secondary effects 6 $ 222.4 $391.6 

Total effect 19 $600.1 $1,008.2 
 
Table 11 summarizes the economic impacts associated with current non-local Refuge visitation by 
activity for Alternative 4. Under Alternative 4, non-local Refuge visitors would spend approximately 
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$631 thousand in the local economy annually. This spending would directly account for 5 jobs, $164.5 
thousand in labor income, and $268.3 thousand in value added in the local economy. The secondary or 
multiplier effects would generate an additional  2 jobs, $98.7 thousand in labor income, and $173.5 
thousand in value added. Accounting for both the direct and secondary effects, spending by non-local 
visitors for Alternative 4 would generate total economic impacts of 7 jobs, $263.2 thousand in labor 
income, and $441.8 thousand in value added. 

Table 11.  Average Annual Impacts of Non-Local Visitor Spending by Activity for Alternative 4.  

  Employment  Labor income Value Added 
 Alternative 4  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Priority uses    
Fishing 

Direct effects 0 $9 .5 $15.4 
Secondary effects 0 $5 .5 $9.6 

Total effect 0 $15.0 $25.0 

Hunting (big game, waterfowl, and other migratory birds)   

Direct effects 0 $1 3.3 $21.2 
Secondary effects 0 $7 .1 $12.7 

Total effect 0 $20.4 $33.9 

Non-Consumptive (wildlife watching & photography, 
environmental education, and interpretation)   

Direct effects 4 $ 123.9 $202.5 
Secondary effects 2 $ 75.2 $132.2 

Total effect 6 $199.1 $334.7 

Non-priority uses      

Non-wildlife dependent boating    

Direct effects 0 $0 .0 $0.0 
Secondary effects 0 $0 .0 $0.0 

Total effect 0 $0.0 $0.0 

Swimming and other beach 
activities    

Direct effects 0 $0 .0 $0.0 
Secondary effects 0 $0 .0 $0.0 

Total effect 0 $0.0 $0.0 

Land-based non-wildlife dependent (walking, jogging, and 
other activities (e.g., picnicking)   

Direct effects 1 $1 7.8 $29.2 
Secondary effects 0 $1 0.8 $19.0 

Total effect 1 $28.7 $48.2 

Aggregate Non-local visitation   

Direct effects 5 $ 164.5 $268.3 
Secondary effects 2 $ 98.7 $173.5 

Total effect 7 $263.2 $441.8 
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Table 12 summarizes the total economic impacts associated with current non-local Refuge visitation 
by alternative.  As shown in Table 12, the total annual average economic impacts for Alternative 2 
would be similar to Alternative 1. The impacts for Alternative 3 would be approximately 30% less than 
the impacts for Alternative 1.  Alternative 4 would have the largest decrease in impacts (approximately 
70-75%) compared to Alternative 1.   

Table 12.  Average Annual Impacts of Non-Local Visitor Spending by Alternative.  

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Alternative 1   

Direct effects 19 $ 538.2 $877.6 

Secondary effects 9 $ 309.6 $546.2 
Total economic impact 28 $ 847.8 $1,423.8 

Alternative 2    

Direct effects 19 $ 543.9 $887.1 

Secondary effects 10 $ 314.4 $554.6 
Total economic impact 29 $ 858.4 $1,441.6 

Alternative 3    

Direct effects 13 $ 377.8 $616.6 

Secondary effects 6 $ 222.4 $391.6 

Total economic impact 19 $ 600.1 $1,008.2 

Alternative 4    

Direct effects 5 $ 164.5 $268.3 

Secondary effects 2 $ 98.7 $173.5 

Total economic impact 7 $ 263.2 $441.8 

 

Impacts from Refuge Administration 

Staff – Personal Purchases  

Refuge employees reside and spend their salaries on daily living expenses in the local area, thereby 
generating impacts within the local economy. Household consumption expenditures consist of 
payments by individuals/households to industries for goods and services used for personal 
consumption. The IMPLAN modeling system contains household consumption spending profiles that 
account for average household spending patterns by income level. These profiles allow for leakage of 
household spending to outside the region.  The IMPLAN household spending pattern for households 
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earning $35-50 thousand dollars per year was used to reflect the average salary of full-time permanent 
employees at the Refuge ($46,000 per year). Table 13 illustrates current Refuge staffing and additional 
positions needed under Alternatives 2, 3, and 4.   

Table 13.  Current Staffing and Additional Positions Needed to Implement the CCP.  

Current Refuge Staff Positions (Alternative 1) 

Refuge Manager 
Assistant Refuge Manager 
Visitor Services Manager 
Wildlife Biologist 
Maintenance Worker 
Administrative Assistant 
Office Aid 
Youth Conservation Corps Leader  (full-time seasonal) 
Youth Conservation Corps (4 full-time seasonal positions) 
Environmental Education Specialist (Intern) 
Volunteer Coordinator (Intern) 
Biological Science Technician (Intern) 
Additional positions needed to implement the CCP (for Alt 2,3, 4) 

*Biological Science Technician 
*Environmental Education Specialist 
*Volunteer Coordinator 
Law Enforcement Officer 

*If these positions were funded, the current interns would not be necessary.   

 
Refuge personnel estimate that annual salaries total around $524.6 thousand for Alternative 1 and 
would increase to $711.1 thousand under Alternatives 2, 3, and 4. Table 14 shows the economic 
impacts associated with spending of salaries in the local two-county area by Refuge employees under 
all Alternatives. For Alternative 1, salary spending by Refuge personnel would generate additional 
secondary effects (i.e. additional non-refuge jobs in the local economy) of 4 jobs, $133.9 thousand in 
labor income, and $249.3 thousand in value added in the local economy. Alternatives 2,3, and 4 would 
generate additional secondary effects of 5 jobs, $181.5 thousand in labor income, and $338 thousand in 
value added in the local economy.     

Table 14.  Annual Local Impacts of Salary Spending by Deer Flat NWR Personnel for by Alternative. 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Alternative 1   
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Direct effects 0 $0 .0 $0.0 

Secondary effects 4 $ 141.1 $254.7 
Total economic impact 4 $141.1 $254.7 

Alternatives 2, 3, and 4    

Direct effects 0 $0 .0 $0.0 

Secondary effects 6 $ 191.2 $345.2 
Total economic impact 6 $191.2 $345.2 

 
 
Work-related Purchases  
 
A wide variety of supplies and services are purchased for Refuge operations and maintenance 
activities. Refuge purchases made in the local two-county area contribute to the local economic 
impacts associated with the Refuge. Major local expenditures include: supplies and services related to 
annual maintenance costs for trails, buildings and signage, and small equipment; auto repairs, parts, 
and fuel; and utilities. Current Refuge non-salary recurring expenditures average approximately $204.7 
thousand per year.  Average annual costs (including recurring costs and the annual average of one-time 
project costs over the life of the plan) are anticipated to increase by $83.8 thousand for Alternative 1, 
$397 thousand for Alternative 2, $832.8 thousand for Alternative 3, and $362.6 thousand for 
Alternative 4. Total average annual non-salary costs would total $288.5 thousand for Alternative 1, 
$601.7 thousand for Alternative 2, $1.04 million for Alternative 3, and $567.3 thousand for Alternative 
4. The large increase in costs under Alternative 3 are related to the construction of a boardwalk.  
According to Refuge records, approximately 80% of the annual non-salary budget expenditures are 
spent on goods and services purchased in the local two-county area. Table 15 shows the economic 
impacts associated with work-related expenditures in local communities near the Refuge. For 
Alternative 1, work-related purchases would generate a total economic impact of 3 jobs, $122.9 
thousand in labor income, and $179.3 thousand in value added. Work-related purchases under 
Alternative 3 would generate the largest total economic impact of 15 jobs, $536.6 thousand in labor 
income, and $734.4 thousand in value added.    

Table 15.  Local Economic Impacts of Refuge Related Purchases by Alternative 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 

Alternative 1   

Direct effects 2 $ 76.5 $100.1 

Secondary effects 1 $4 6.4 $79.2 
Total economic impact 3 $ 122.9 $179.3 

Alternative 2    

Direct effects 5 $ 177.4 $212.9 

Secondary effects 3 $ 103.7 $176.3 
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Total economic impact 8 $ 281.1 $389.2 

Alternative 3    

Direct effects 9 $ 326.9 $385.5 

Secondary effects 6 $ 209.7 $348.9 

Total economic impact 15 $ 536.6 $734.4 

Alternative 4    

Direct effects 4 $ 165.4 $199.2 

Secondary effects 3 $ 95.1 $162.3 
Total economic impact 7 $ 260.5 $361.5 

 

 

Summary of Economic Impacts for Alternative 1 (Status Quo) 

Table 16 summarizes the direct and total economic impacts in the two-county area of Refuge 
management activities for Alternative 1. Under Alternative 1, management activities directly related to 
Refuge operations generate an estimated 21 jobs, $616.0 thousand in labor income, and $979.5 
thousand in value added in the local economy. Including direct, indirect, and induced effects, all 
Refuge activities generate a total economic impact of 35 jobs, $1.1 million in labor income, and $1.8 
million in value added.  In 2009, total labor income was estimated at $14.8 billion and total 
employment was estimated at 367.7 thousand jobs for the local two-county area (IMPLAN 2009 data). 
Thus, total economic impacts associated with Refuge operations under Alternative 1 represent less than 
.01 percent of total income and total employment in the overall two county area economy. Total 
economic effects of Refuge operations play a larger role in the communities in Canyon County near 
the Refuge where most of the Refuge-related expenditures and public use related economic activity 
occurs.  

Table 16.  Summary of all Refuge management activities for Alternative 1 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects 2 $ 77.8 $101.9 
Total Effects 7 $265.9 $436.8 

Non-local Public Use 
Activities 

      

Direct effects 19 $ 538.2 $877.6 
Total Effects 28 $ 847.8 $1,423.8 

Aggregate Impacts       

Direct effects 21 $ 616.0 $979.5 
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Total effects 35 $1 ,113.6 $1,860.7 
a. Staff salary spending and work related purchases 

Summary of Economic Impacts for Alternative 2 (Preferred Alternative) 

Table 17 summarizes the direct and total economic impacts in the two-county area of Refuge 
management activities for Alternative 2. Under Alternative 2, management activities directly related to 
Refuge operations would generate an estimated 24 jobs, $722.7 thousand in labor income, and $1.1 
million in value added in the local economy. Including direct, indirect, and induced effects, all Refuge 
activities would generate a total economic impact of 43 jobs, $1.3 million in labor income, and $2.2 
million in value added.  In 2009, total labor income was estimated at $14.8 billion and total 
employment was estimated at 367.7 thousand jobs for the local two-county area (IMPLAN 2009 data). 
Thus, total economic impacts associated with Refuge operations under Alternative 2 represent less than 
.01 percent of total income and total employment in the overall two county area economy. Total 
economic effects of Refuge operations play a larger role in the communities in Canyon County near 
the Refuge where most of the Refuge-related expenditures and public use related economic activity 
occurs.    

Table 17.  Summary of all Refuge management activities for Alternative 2 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects 5 $ 178.8 $214.7 
Total Effects 14 $474.2 $737.3 

Non-local Public Use 
Activities 

      

Direct effects 19 $ 543.9 $887.1 
Total Effects 29 $ 858.4 $1,441.6 

Aggregate Impacts       

Direct effects 24 $ 722.7 $1,101.8 

Total effects 43 $1 ,332.6 $2,178.9 
a. Staff salary spending and work related purchases 

 
Table 18 summarizes the change in economic effects associated with Refuge operations under 
Alternative 2 as compared to Alternative 1. Due to increases in visitation and administration, 
Alternative 2 would generate 8 more jobs, $219.0 thousand more in labor income, and $318.3 thousand 
more in value added as compared to Alternative 1. 
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Table 18.  Change in economic impacts under Alternative 2 compared to Alternative 1 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects (+) 3 (+) $100.9 (+) $112.8 
Total Effects (+) 7 (+) $208.4 (+) $300.5 

Non-local Public Use 
Activities 

      

Direct effects no change (+) $5.7 (+) $9.5 
Total Effects (+) 1 (+) $10.6 (+) $17.8 

Aggregate Impacts       

Direct effects (+) 3 (+) $106.7 (+) $122.3 

Total effects (+) 8 (+) $219.0 (+) $318.3 
a. Staff salary spending and work related purchases 

Summary of Economic Impacts for Alternative 3  

Table 19 summarizes the direct and total economic impacts in the two-county area of Refuge 
management activities for Alternative 3. Under Alternative 3, Refuge management activities directly 
related to Refuge operations would generate an estimated 22 jobs, $706.0 thousand in labor income, 
and $1.0 million in value added in the local economy. Including direct, indirect, and induced effects, 
all Refuge activities would generate a total economic impact of 40 jobs, $1.3 million in labor income, 
and $2.1 million in value added.  In 2009, total labor income was estimated at $14.8 billion and total 
employment was estimated at 367.7 thousand jobs for the local two-county area (IMPLAN 2009 data). 
Thus, total economic impacts associated with Refuge operations under Alternative 3 represent less than 
.01 percent of total income and total employment in the overall two county area economy. Total 
economic effects of Refuge operations play a larger role in the communities in Canyon County near 
the Refuge where most of the Refuge-related expenditures and public use related economic activity 
occurs.  

Table 19.  Summary of all Refuge management activities for Alternative 3 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects 9 $ 328.3 $387.4 
Total Effects 21 $729.8 $1,082.5 

Non-local Public Use 
Activities 
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Direct effects 13 $ 377.8 $616.6 
Total Effects 19 $ 600.1 $1,008.2 

Aggregate Impacts       

Direct effects 22 $ 706.0 $1,003.9 

Total effects 40 $1 ,329.9 $2,090.7 
a. Staff salary spending and work related purchases 

 
Table 20 summarizes the change in economic effects associated with Refuge operations under Alternative 3 as 
compared to Alternative 1. Due to substantial increases in Refuge administration (including the construction of a 
boardwalk), Alternative 3 would generate 5 more jobs, $216.3 thousand more in labor income, and $230.0 
thousand more in value added as compared to Alternative 1. 

Table 20.  Change in economic impacts under Alternative 3 compared to Alternative 1 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects (+) 7 (+) $250.4 (+) $285.5 
Total Effects (+) 14 (+) $463.9 (+) $645.6 

Non-local Public Use 
Activities 

      

Direct effects (-) 6 (-) $160.4 (-) $261.1 
Total Effects (-) 9 (-) $247.6 (-) $415.6 

Aggregate Impacts       

Direct effects (+) 1 (+) $90.0 (+) $24.4 

Total effects (+)5 (+) $216.3 (+) $230.0 
a. Staff salary spending and work related purchases 

Summary of Economic Impacts for Alternative 4 

Table 21 summarizes the direct and total economic impacts in the two-county area of Refuge 
management activities for Alternative 4. Under Alternative 4, Refuge management activities directly 
related to Refuge operations would generate an estimated 9 jobs, $331.4 thousand in labor income, and 
$469.3 thousand in value added in the local economy. Including direct, indirect, and induced effects, 
all Refuge activities would generate a total economic impact of 20 jobs, $716.8 thousand in labor 
income, and $1.2 million in value added.  In 2009, total labor income was estimated at $14.8 billion 
and total employment was estimated at 367.7 thousand jobs for the local two-county area (IMPLAN 
2009 data). Thus, total economic impacts associated with Refuge operations under Alternative 4 
represent less than .01 percent of total income and total employment in the overall two county area 
economy. Total economic effects of Refuge operations play a larger role in the communities in Canyon 
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County near the Refuge where most of the Refuge-related expenditures and public use related 
economic activity occurs. 

Table 21.  Summary of all Refuge management activities for Alternative 4 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects 4 $ 166.8 $201.0 
Total Effects 13 $453.6 $709.5 

Non-local Public Use 
Activities 

      

Direct effects 5 $ 164.5 $268.3 
Total Effects 7 $ 263.2 $441.8 

Aggregate Impacts       

Direct effects 9 $ 331.4 $469.3 

Total effects 20 $ 716.8 $1,151.3 
a. Staff salary spending and work related purchases 

 
Table 22 summarizes the change in economic effects associated with Refuge operations under Alternative 4 as 
compared to Alternative 1. Due to substantial decreases in visitation, Alternative 4 would generate 15 less jobs, 
$396.8 thousand less in labor income, and $709.4 thousand less in value added as compared to Alternative 1. 
 

Table 22.  Change in economic impacts under Alternative 4 compared to Alternative 1 

  Employment  Labor income Value Added 
  (# full & part time jobs) (Thousands, $2011) (Thousands, $2011) 
Revenue Sharing & 
Refuge Administrationa   

Direct effects (+) 2 (+) $89.0 (+) $99.1 
Total Effects (+) 6 (+) $187.8 (+) $272.7 

Non-local Public Use 
Activities 

      

Direct effects (-) 14 (-) $373.7 (-) $609.3 
Total Effects (-) 21 (-) $584.6 (-) $982.1 

Aggregate Impacts       

Direct effects (-) 12 (-) $284.7 (-) $510.2 

Total effects (-) 15 (-) $396.8 (-) $709.4 
a. Staff salary spending and work related purchases 
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Appendix A 
As mentioned in the Impacts from Public Use and Access Management section, when determining the 
economic impacts of visitor spending, only spending by non-locals are included in the analysis. This 
spending generates new income and employment, and has an economic impact on the region. 
Evaluating it shows the gain to the region from having the Refuge (Carver and Caudill, 2007). In this 
Appendix, total spending by both locals and non-locals is evaluated to show the significance of 
visitation to Deer Flat NWR to the local economy under Alternative 1 (Status Quo). As noted by 
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Carver and Caudill (2007), significance shows the economic activity in a region that is connected to 
Refuge activities, but does not reflect income and employment that would be lost if the Refuge were 
not a part of that economy.  
 
Table A shows local and non-local visitation to Deer Flat NWR under  Alternative 1. To capture 
spending by local visitors, we used the spending profiles in Carver and Caudill (2007) for residents for 
FWS Region 1 and update the 2006 spending profiles to 2011 dollars using the Consumer Price Index 
Inflation Calculator. Average daily spending profiles for resident visitors to Region 1 for fishing 
($40.82 per-day), big game hunting ($41.15 per-day), upland game hunting ($40.54 per-day) and 
waterfowl hunting ($55.58 per-day) were used to estimate local visitor spending for Refuge fishing and 
hunting related activities. The average daily resident spending profile for non-consumptive wildlife 
recreation (observing, feeding, or photographing fish and wildlife) ($33.35 per-day) was used for all 
non-consumptive wildlife viewing activities including non-priority swimming and beach activities and 
land-based non-wildlife dependent activities.  As described in the Impacts from Public Use and Access 
Management section, local boater expenditures were e by adding average daily boating fuel 
expenditure costs ($23.57 per-day) to the average daily resident spending profile for non-consumptive 
wildlife recreation ($33.35 per-day) from the Banking on Nature report. Total spending by local refuge 
visitors was determined by multiplying the average local visitor daily spending by the number of local 
visitor days at the Refuge.  
 
Table A. Estimated Annual Deer Flat NWR Local and Non-local Visitation by Visitor Activity for Alternative 1 

Alternative 1 
Total 

number of 
visits 

Number of 
local visits 

Number of 
non-local 

visits 

Number 
local 

visitor 
daysa 

Number of 
non-local 

visitor 
daysa 

Priority uses   

Fishing 48,430 4 5,040 3,390 28,150 2,119 
Hunting (big game, waterfowl, and 
other migratory birds) 6,765 6,224 5 41 4,371 380 

Non-Consumptive (wildlife watching 
& photography, environmental 
education, and interpretation) 

93,410 84,069 9,341 3 1,526 3 ,503 

Non-priority uses   
Non-wildlife dependent boating 55,080 47,920 7,160 2 9,950 4 ,475 
Swimming and other beach activities 60,290 52,452 7,838 2 6,226 3 ,919 
Land-based non-wildlife dependent 
(walking, jogging, and other activities 
(e.g., picnicking) 

32,280 28,084 4,196 1 0,531 1 ,574 

Total Visitation 296,255 263,788 3 2,467 1 30,754 15,970 
a One visitor day = 8 hours 
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Table B summarizes the total economic significance associated with both local and non-local visitation 
under the status quo Alternative 1. Under Alternative 1, local and non-local Refuge visitors would 
spend a combined $7.3 million in the local economy annually. Accounting for both direct and 
secondary effects, spending by local and non-local visitors for Alternative 1 account for a total 
economic significance of 88 jobs, $3.3 million in labor income, and $5.5 million in value added in the 
local two-county area.   
 
Table B. Total Annual Impacts of Local and Non-Local Visitor Spending for Alternative 1 
  Employment  Labor income Value Added 

  
(# full & part time 

jobs) (Thousands, $2011) (Thousands, $2011) 

Local Spending   
     Direct effects 55 $1,585.0 $2,566.4 
     Secondary effects 24 $825.8 $1,470.9 
     Total economic significance  79 $2 ,410.8 $4,037.2 

Non-local Spending       
     Direct effects 19 $538.2 $877.6 
     Secondary effects 9 $309.6 $546.2 
     Total economic impact  28 $ 847.8 $1,423.8 

Total economic significance 88  $3,258.5  $5,461.0  
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Act  National Wildlife Refuge System Improvement Act of 1997 (also 
Improvement Act or NWRSIA) 

ADA Americans with Disabilities Act 
AFA Acre Feet per Annum 
AHM Adaptive Harvest Management 
AMA Academy of Model Aeronautics 
AQI  Air Quality Index  
ARPA Archaeological Resources Protection Act 
Audubon National Audubon Society 
AUM Animal Unit Month 
BCC Birds of Conservation Concern 
BCR Bird Conservation Region 
BIDEH Biological Diversity, Integrity and Environmental Health 
BLM Bureau of Land Management 
BMPs Best Management Practices 
Bti.  Bacillus thuringiensis israelensis 
C.F.R. Code of Federal Regulations 
CCC Civilian Conservation Corps 
CCP Comprehensive Conservation Plan 
CCPRW  Canyon County Parks, Recreation, and Waterways  
CD Compatibility Determination 
CEQ White House Council on Environmental Quality 
CFS Cubic Feet per Second 
CIG  Climate Impacts Group  
CMP Corridor Management Plan 
CWA  Clean Water Act  
CWCS Comprehensive Wildlife Conservation Strategy 
DDE Dichlorodiphenyldichloroethylene  
DO Dissolved Oxygen  
DPS Distinct Population Segment 
E.O. Executive Order  
EE Environmental Education 
EIS Environmental Impact Statement 
ENSO  El Niño/Southern Oscillation  
EPA U.S. Environmental Protection Agency 
EPS–HDT  Economic Profile System-Human Dimensions Toolkit  
ESA Endangered Species Act 
FAA  Federal Aviation Administration 
FHBC  Fort Hall Business Council 
Friends  Friends of Deer Flat Wildlife Refuge  
FWS U.S. Fish and Wildlife Service (also Service, USFWS) 
FY Fiscal Year 
GHGs Green House Gases 
GIS Geographic Information System 
GPS  Global Positioning System 
GSA  General Services Administration  
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ha Hectare 
HAER Historic American Engineering Record 
IBA Important Bird Area  
ICT  CCP Interagency Coordinating Team 
IDAPA  Idaho Administrative Procedure Act 
IDEQ  Idaho Department of Environmental Quality 
IDFG Idaho Department of Fish and Game 
IDPR  Idaho Department of Parks and Recreation  
IDWR  Idaho Department of Water Resources  
IMPLAN Impact Analysis for Planning 
Improvement Act National Wildlife Refuge System Improvement Act of 1997 (also Act, 

NWRSIA) 
IPCC Intergovernmental Panel on Climate Change 
IPM Integrated Pest Management 
ISHS  Idaho State Historical Society 
LCC   Landscape Conservation Cooperative 
LDRA Lower Dam Recreation Area 
LE Law Enforcement 
LEIS  Legislative Environmental Impact Statement 
MBCC Migratory Bird Conservation Commission 
MMS Maintenance Management System 
MOU Memorandum of Understanding 
MRA Minimum Requirements Analysis 
MSL  Mean Sea Level  
NAGPRA Native American Graves Repatriation Act 
NAWMPC North American Waterfowl Management Plan Committee 
NCDC National Climatic Data Center  
NEPA National Environmental Policy Act 
NHPA National Historic Preservation Act 
NOAA National Oceanic and Atmospheric Administration  
NOI Notice of Intent  
NRCS Natural Resources Conservation Service  
NRHP National Register of Historic Places 
NSRE  National Survey on Recreation and the Environment 
NTU Nephelometric Turbidity Unit 
NWR National Wildlife Refuge 
NWRS National Wildlife Refuge System 
ODEQ Oregon Department of Environmental Quality 
ODFW  Oregon Department of Fish and Wildlife 
PDO  Pacific Decadal Oscillation  
PIF Partners in Flight 
PLO  Public Land Order 
PM Particulate Matter 
PMU  Population Management Unit 
ppm  Parts Per Million 
PUP  Pesticide Use Proposal 
Reclamation Bureau of Reclamation 
RM River Mile 
RMP  Resource Management Plan 
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RONS Refuge Operating Needs System 
RRS  Refuge Revenue Sharing Act  
SCORTP  Statewide Comprehensive Outdoor Recreation and Tourism Plan 
SDH  Southwest District Health  
Service U.S. Fish and Wildlife Service (also FWS, USFWS) 
SGCN  Species of Greatest Conservation Need  
SMU Smoke Management Unit 
SUP Special Use Permit 
SWID  Southwest Irrigation District 
T and E Threatened and Endangered 
TMDL  Total Maximum Daily Load  
TNC The Nature Conservancy 
U.S.C. United States Code 
USDA  U.S. Department of Agriculture  
USFS U.S. Forest Service 
USFWS U.S. Fish and Wildlife Service (also FWS, Service) 
USG  Unhealthy for Sensitive Groups  
USGCRP U.S. Global Climate Change Research Program 
USGS  U.S. Geological Survey 
USHCN  U.S. Historical Climatology Network 
VAOT Vessels At One Time 
VCS Visitor Contact Station 
VRM  Visual Resource Management  
WPA Works Progress Administration 
WQS Water Quality Standard 
WRCC Western Regional Climate Center 
WSA Wilderness Study Area 
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Adaptive Management. The rigorous application of management, research, and monitoring to gain 
information and experience, necessary to assess and modify management activities. A process that 
uses feedback from refuge research, monitoring, and evaluation of management actions, to support or 
modify objectives and strategies at all planning levels. (Service Manual 602 FW 1.4) 

Alternative. Different sets of objectives and strategies or means of achieving refuge purposes and 
goals, helping fulfill the Refuge System mission, and resolving issues (Service Manual 602 FW 1.6). 
The “no action” alternative is current refuge management, while the “action” alternatives are all other 
alternatives. 

Anadromous. Fish that hatch and rear in fresh water, migrate to the ocean (salt water) to grow and 
mature, and migrate back to fresh water to spawn and reproduce. (www.streamnet.org/glossary.html) 
 
Appropriate Use. A proposed or existing use on a refuge that meets at least one of the following 
four conditions:  

(1) The use is a wildlife-dependent recreational use as identified in the Improvement Act. 
(2) The use contributes to fulfilling the refuge purpose(s), the Refuge System mission, or 

goals or objectives described in a refuge management plan approved after October 9, 
1997, the date the Improvement Act was signed into law. 

(3) The use involves the take of fish and wildlife under State regulations. 
(4) The use has been found to be appropriate as specified in section 1.11 of the USFWS 

Appropriate Use Policy. (603 FW 1) 

Approved Acquisition Boundary. National wildlife refuge boundary approved by the National Fish 
and Wildlife Service Director for potential acquisition of lands by the Service. 

Approved Refuge Boundary. A national wildlife refuge boundary approved by the National or 
Regional Fish and Wildlife Service Director. Within this boundary, the Service may negotiate with 
landowners to acquire lands not already owned by the Service. (Modified from Region 1 Landowner 
Guide, USFWS Division of Refuge Planning)  

Archaeology. The scientific study of material evidence remaining from past human life and culture. 
(www.merriam-webster.com)  

Avifaunal. All the birds present in a region, environment, or period of time. (Encarta Dictionary) 

Benefiting Resources. Those species, species groups, or resources expected to benefit from actions 
taken for a Resource of Concern. 

Big Six. Wildlife-dependent recreational uses under Refuge System Improvement Act include 
hunting, fishing, wildlife observation, photography, environmental education, and interpretation. 

Bioaccumulation. A process where chemicals are retained in fatty body tissue and increase in 
concentration over time. (U.S. EPA Pesticide Glossary, http://epa.gov/pesticides/glossary/) 

Biological Diversity (also Biodiversity). The variety of life and its processes, including the variety 
of living organisms, the genetic differences among them, and communities and ecosystems in which 
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they occur (Service Manual 601 FW 3). The Refuge System’s focus is on indigenous species, biotic 
communities, and ecological processes.  

Biological Integrity. Biotic composition, structure, and functioning at genetic, organism, and 
community levels comparable with historic conditions, including the natural biological processes that 
shape genomes, organisms, and communities. (Service Manual 601 FW 3) 

Biome. A division of the world’s vegetation that corresponds to a defined climate and is 
characterized by specific types of plants and animals (e.g., tropical rain forest or desert). (Encarta 
Dictionary) 

Birds of Conservation Concern. A category assembled by the U.S. Fish and Wildlife Service 
Division of Migratory Birds identifying the migratory and nonmigratory species (beyond those 
already designated as Federally threatened or endangered) that represent the Division’s highest 
conservation priorities. (FWS, Division of Migratory Birds) 

Board of Control; the Boise Project. Boise Project Board of Control and the Payette Division 
irrigation districts coordinate reservoir releases for irrigation, power generation, flood protection, 
municipal and industrial water use, recreation, water quality, and a healthy fishery. (Reclamation, 
www.usbr.gov/pn/project/boise_index.html) 

Bureau of Reclamation. The mission of the Bureau of Reclamation is to manage, develop, and 
protect water and related resources in an environmentally and economically sound manner in the 
interest of the American public. (Reclamation, www.usbr.gov/library/glossary) 

Candidate Species. Plant or animal species for which FWS or NOAA Fisheries has on file sufficient 
information on biological vulnerability and threats to support a proposal to list as endangered or 
threatened. (FWS, Endangered Species Glossary, http://www.fws.gov/endangered/glossary.html) 

Categorical Exclusion. A category of actions that do not individually or cumulatively have a 
significant effect on the human environment and have been found to have no such effect in 
procedures adopted by a Federal agency pursuant to the National Environmental Policy Act. (40 
C.F.R. 1508.4) 

Colonial (Nesting). A group of individuals that nest in the same area at the same time. Grebes, great 
blue herons, and gulls are examples of colonial nesting species at Deer Flat NWR. 
(www.fws.gov/birds/documents/whichbirdscolonial.pdf).  

Compatibility Determination. A written determination signed and dated by the refuge manager and 
regional chief signifying that a proposed or existing use of a national wildlife refuge is a compatible 
use or is not a compatible use. The Director makes this delegation through the Regional Director. 
(Service Manual 603 FW 2) 

Compatible Use. A wildlife-dependent recreational use or any other use of a refuge that, in the 
sound professional judgment of the Director, will not materially interfere with or detract from the 
fulfillment of the mission of the Refuge System or the purposes of the refuge (Service Manual 603 
FW 2.6). A compatibility determination supports the selection of compatible uses and identifies 
stipulations or limits necessary to ensure compatibility. 

Composition (Plant). The inventory of plant species found in any particular area. 
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Comprehensive Conservation Plan. A document that describes the desired future conditions of a 
refuge or planning unit and provides long-range guidance and management direction to achieve the 
purpose(s) of the refuge; helps fulfill the mission of the Refuge System; maintains and, where 
appropriate, restores the biological integrity, diversity, and environmental health of each refuge and 
the Refuge System; helps achieve the goals of the National Wilderness Preservation System, if 
appropriate; and meets other mandates. (Service Manual 602 FW 1.4) 

Concern. See Issue. 

Connectivity. The arrangement of habitats that allows organisms and ecological processes to move 
across the landscape; patches of similar habitats are either close together or linked by corridors of 
appropriate vegetation. The opposite of Habitat Fragmentation. 

Conservation Targets (also see Resources of Concern; Priority Species, Species Groups, and 
Communities). Term used by land management agencies and conservation organizations to describe 
the resources (ecological systems, ecological communities, species, species groups, or other natural 
resources) selected as the focus of conservation actions. (Consumptive Use. Recreational activities, 
such as hunting and fishing that involve harvest or removal of wildlife or fish, generally to be used as 
food by humans.  

Contaminants or Environmental Contaminants. Chemicals present at levels greater than those 
naturally occurring in the environment resulting from anthropogenic or natural processes that 
potentially result in changes to biota at any ecological level (USGS Open File Report 99-108, 
Assessing Environmental Contaminant Threats to Lands Managed by the U.S. Fish and Wildlife 
Service). Pollutants that degrade other resources upon contact or mixing. (Adapted from Webster’s 
II)  

Cooperative Agreement. An official agreement between two parties.  

Cover. The estimated percentage of an area, projected onto a horizontal surface, occupied by a 
particular plant species. 

Cultural Resource Inventory. A professionally conducted study designed to locate and evaluate 
evidence of cultural resources present within a defined geographic area. Inventories may involve 
various levels, including background literature search, comprehensive field examination to identify 
all exposed physical manifestations of cultural resources, or sample inventory to project site 
distribution and density over a larger area. Evaluation of identified cultural resources to determine 
eligibility for the National Register follows the criteria found in 36 C.F.R. 60.4. (Service Manual 614 
FW 1.7) 

Cultural Resources. The physical remains, objects, historic records, and traditional life ways that 
connect us to our nation’s past. (FWS, Considering Cultural Resources, 
http://www.fws.gov/nativeamerican/graphics/Cultural_Resources_Overview.pdf)  

Department of the Interior. The U.S. Department of the Interior serves as steward and guardian of 
the nation’s natural resources and cultural heritage. It manages federal lands, such as national parks 
and refuges; honors the nation’s trust responsibilities to tribal communities; and promotes 
conservation and wise use of natural resources. (U.S. Department of the Interior website) 



Deer Flat National Wildlife Refuge Final Comprehensive Conservation Plan and Environmental Impact Statement 

O-4 Appendix O. Glossary 

Decadence. Marked by decay or decline. For plants, showing little or no new growth. (Adapted from 
Merriam-Webster online dictionary, www.merriam-webster.com) 

Dichlorodiphenyldichloroethylene (DDE). A chemical compound formed by the loss of hydrogen 
chloride (dehydrohalogenation) from DDT, of which it is one of the more common breakdown 
products. DDT is an organochlorine pesticide that was once widely used to control insects on 
agricultural crops. Consuming large amounts of DDT over a short time would most likely affect the 
nervous system. (Public Health Statement of the Agency for Toxic Substances and Disease Registry, 
Centers for Disease Control) 

Direct Loss. Loss of food or loss of habitat as nonnative species out-compete native species. 

Distinct Population Segment (DPS). A subdivision of a vertebrate species that is treated as a 
species for purposes of listing under the Endangered Species Act. To be so recognized, a potential 
distinct population segment must satisfy standards specified in a FWS or NOAA Fisheries policy 
statement (See the February 7, 1996, Federal Register, pages 4722-4725). The standards require it to 
be separable from the remainder of and significant to the species to which it belongs. (FWS, 
Endangered Species Glossary, http://www.fws.gov/endangered/glossary.html) 

Disturbance. Significant alteration of habitat structure or composition, or of the behavior or wildlife. 
May be natural (e.g., fire) or human-caused events. (e.g., aircraft overflight). 

East Pool. That part of Lake Lowell that is east of the Narrows (see Map 3). 

Ecosystem. A dynamic and interrelating complex of plant and animal communities and their 
associated nonliving environment. 

Ecosystem Management. Management of natural resources using system-wide concepts to ensure 
that all plants and animals in ecosystems are maintained at viable levels in native habitats and basic 
ecosystem processes are perpetuated indefinitely. 

Elevation. The elevation above sea level of the surface water at Lake Lowell.  

Endangered Species (Federal). An animal or plant species in danger of extinction throughout all or 
a significant portion of its range. (FWS, Endangered Species Glossary, 
http://www.fws.gov/endangered/glossary.html) 

Endangered Species (State). A plant or animal species in danger of becoming extinct or extirpated 
in a state within the near future if factors contributing to its decline continue. Populations of these 
species are at critically low levels or their habitats have been degraded or depleted to a significant 
degree. 

Enhance. To improve the condition of an area or habitat, usually for the benefit of certain native 
species. 

Environmental Assessment (EA). A concise public document, prepared in compliance with the 
National Environmental Policy Act, that briefly discusses the purpose and need for an action, 
alternatives to such action, and provides sufficient evidence and analysis of impacts to determine 
whether to prepare an environmental impact statement or finding of no significant impact. (40 C.F.R. 
1508.9) 
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Environmental Education Study Sites. Outdoor locations where groups of students engage in 
hands-on activities within an environmental education curriculum.  

Environmental Health. Composition, structure, and functioning of soil, water, air, and other abiotic 
features comparable with historic conditions, including the natural abiotic processes that shape the 
environment. (Service Manual 601 FW 3) 

Environmental Impact Statement (EIS). A detailed written statement required by Section 102(2) 
(C) of the National Environmental Policy Act, analyzing the environmental impact of a proposed 
action, adverse effects of the project that cannot be avoided, alternative courses of action, short term 
uses of the environment versus the maintenance and enhancement of long-term productivity and any 
irreversible and irretrievable commitment of resources. (Adapted from 40 C.F.R. 1508.11 and 42 
U.S.C. 4332) 

Ethnography. The study and systematic recording of human cultures; also: a descriptive work 
produced from such research. 

Executive Order. A President’s or Governor’s declaration which has the force of law, usually based 
on existing statutory powers, and requiring no action by the Congress or state legislature. 

Experimental Population. A population (including its offspring) of a listed species designated by 
rule published in the Federal Register that is wholly separate geographically from other populations 
of the same species. An experimental population may be subject to less stringent prohibitions than 
are applied to the remainder of the species to which it belongs. (FWS, Endangered Species Glossary, 
http://www.fws.gov/endangered/glossary.html) 

Finding of No Significant Impact (FONSI). A document prepared in compliance with the National 
Environmental Policy Act, supported by an environmental assessment, that briefly presents why a 
Federal action will have no significant effect on the human environment and for which an 
environmental impact statement, therefore, will not be prepared. (40 C.F.R. 1508.13) 

Fluviatile. Belonging to, existing in or about, or produced by the action of streams or rivers. 
(Webster’s Third New International Dictionary Unabridged online)  

Focal Conservation Target. A suite of conservation targets that for purposes of planning are sorted 
and condensed to represent threats to biological integrity diversity and environmental health at the 
refuge level.  

Goal. Descriptive, open-ended, and often broad statement of desired future conditions that conveys a 
purpose but does not define measurable units. (Service Manual 602 FW 1.6) 

Habitat. Suite of existing environmental conditions required by an organism for survival and 
reproduction. The place where an organism typically lives. 

Habitat Fragmentation. The division of continuous patches into smaller pieces which are partly or 
fully disconnected from one another by infrastructure, agricultural fields, or human settlements 
(www.biology-online.org). The opposite of Connectivity. 
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Habitat Management Plan. A plan that provides refuge managers a decision-making process; 
guidance for the management of refuge habitat; and long-term vision, continuity, and consistency for 
habitat management on refuge lands. (Service Manual 620 FW 1.4)  

Habitat Restoration. Management emphasis designed to move ecosystems to desired conditions and 
processes and/or to healthy ecosystems. 

Herptiles. A general term for amphibians and reptiles. 

Historic Conditions. Composition, structure, and functioning of ecosystems resulting from natural 
processes that we believe, based on sound professional judgment, were present prior to substantial 
human-related changes to the landscape. (Service Manual 601 FW 3) 

Hydrology. study of the occurrence, distribution, movement and properties of the waters of the earth 
and their relationship with the environment within each phase of the water cycle (USGS website 
http://ga.water.usgs.gov/edu/hydrology.html). 

Hydrophytic. Hydrophytic vegetation is the community of macrophytic plant life that occurs in 
areas where the frequency and duration of inundation or soil saturation produce permanently or 
periodically saturated soils of sufficient duration to exert a controlling influence on the plant species 
present (U.S. Army Corps of Engineers Wetland Delineation Manual). 

Hypolimnion. The lower zone of a thermally stratified lake, below the thermocline, and usually 
depleted in oxygen during summer stagnation. (www.streamnet.org/glossary.html) 

Important Bird Area. A site that provides essential habitat for one or more species of bird and that 
is recognized as being important on a global, continental, or state level. 

Indicator. A measurable characteristic of a key ecological attribute that strongly correlates with the 
status of the key ecological attribute, something that serves as a sign or symptom.  

Inholding. Refers to lands within an Approved Refuge Boundary that are not owned by the U.S. 
Fish and Wildlife Service. These can be private lands or lands owned by City, County, State, or other 
Federal agencies.  

Integrated Pest Management (IPM). The use of pest and environmental information in conjunction 
with available pest control technologies to prevent unacceptable levels of pest damage by the most 
economical means and with the least possible hazard to persons, property, and the environment. (U.S. 
EPA Pesticide Glossary, http://epa.gov/pesticides/glossary/f-l.html#i)  

Interpretation. A teaching technique that combines factual information with stimulating 
explanation, frequently used to help people understand natural and cultural resources. 
(www.yourdictionary.com)  

Invasive. Nonnative species disrupting and replacing native species. 
(www.thebiotechdictionary.com) 

Inventory. A survey of the plants or animals inhabiting an area. 
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Inviolate Sanctuary. Management purpose for migratory birds under the Migratory Bird 
Conservation Act (16 U.S.C. 715d). 

Issue. Any unsettled matter that requires a management decision (e.g., an initiative, opportunity, 
resource management problem, threat to the resources of the unit, conflict in uses, public concern, or 
the presence of an undesirable resource condition). (Service Manual 602 FW 1.6) 

Key Ecological Attributes. Those aspects of the environment, such as ecological processes or 
patterns of biological structure and composition that are critical to sustain the long-term viability of 
the target. These key ecological attributes are further divided into measurable indicators. 

Lacustrine. Pertaining to, produced by, or inhabiting a lake. (U.S. EPA, Terms of Environment) 

Macrophyte. A macroscopic plant, commonly used to describe aquatic plants that are large enough 
to be visible to the naked eye. (www.biology-online.org) 

Maintenance. The upkeep of constructed facilities, structures, and capitalized equipment necessary 
to realize the originally anticipated useful life of a fixed asset. Maintenance includes preventative 
maintenance; cyclic maintenance; repairs; replacement of parts, components, or items of equipment, 
periodic condition assessment; periodic inspections, adjustment, lubrication and cleaning (non-
janitorial) of equipment; painting, resurfacing, rehabilitation; special safety inspections; and other 
actions to assure continuing service and to prevent breakdown.  

Maintenance Management System (MMS). A national database of refuge maintenance needs and 
deficiencies. It serves as a management tool for prioritizing, planning, and budgeting purposes. 
(RMIS descriptions) 

Methylmercury. CH3Hg+, organic form of mercury and the form of mercury that is most easily 
bioaccumulated in organisms; a neurotoxin. Methylmercury can accumulate up the food chain in 
aquatic systems and lead to high concentrations in fish, which, when consumed by humans, can 
result in an increased risk of adverse effects in highly exposed or sensitive populations. (USGS, 
Toxic Substances Hydrology Program)  

Migration. The seasonal movement from one area to another and back. 

Migratory Birds. Those species of birds listed under 50 C.F.R. 10.13. (Service Manual 720 FW 1) 

Monitoring. The process of collecting information to track changes of selected parameters over time. 

National Environmental Policy Act of 1969 (NEPA). Requires all Federal agencies, including the 
Service, to examine the environmental impacts of their actions, incorporate environmental 
information, and use public participation in the planning and implementation of all actions. Federal 
agencies must integrate NEPA with other planning requirements, and prepare appropriate NEPA 
documents to facilitate better environmental decision-making. (40 C.F.R. 1500) 

National Register of Historic Places (NRHP). The nation’s master inventory of known historic 
properties administered by the National Park Service. Includes buildings, structures, sites, objects, 
and districts that possess historic, architectural, engineering, archeological, or cultural significance at 
the national, state, and local levels. (USFWS, Considering Cultural Resources, 
http://www.fws.gov/nativeamerican/graphics/Cultural_Resources_Overview.pdf)  
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National Wildlife Refuge. A designated area of land, water, or an interest in land or water within the 
Refuge System, excluding coordination areas. (Service Manual 601 FW 1.3) 

National Wildlife Refuge System. Various categories of areas administered by the Secretary of the 
Interior for the conservation of fish and wildlife, including species threatened with extinction; all 
lands, waters, and interests therein administered by the Secretary as wildlife refuges; areas for the 
protection and conservation of fish and wildlife that are threatened with extinction; wildlife ranges; 
game ranges; wildlife management areas; or waterfowl production areas. 

National Wildlife Refuge System Improvement Act of 1997 (Public Law 105-57). A Federal law 
that amended and updated the National Wildlife Refuge System Administration Act of 1966 (16 
U.S.C. 668dd-668ee, et seq.). 

Native. With respect to a particular ecosystem, a species that, other than as a result of an 
introduction, historically occurred or currently occurs in that ecosystem. (Service Manual 601 FW 3) 

NephelometricTurbidity Unit (NTU). A unit measuring the lack of clarity of water, used by water 
and sewage treatment plants, in marine studies, and so on. Water containing 1 milligram of finely 
divided silica per liter has a turbidity of 1 NTU. 

Nonconsumptive Recreation. Recreational activities that do not involve harvest, removal, or 
consumption of fish, wildlife, or other natural resources.  

Noxious Weed. A plant species designated by Federal or State law as generally possessing one or 
more of the following characteristics: aggressive or difficult to manage; parasitic; a carrier or host of 
serious insect or disease; or nonnative, new, or not common to the United States. According to the 
Federal Noxious Weed Act (Public Law 93-629), a noxious weed is one that causes disease or had 
adverse effects on humans or their environment and therefore is detrimental to the agriculture and 
commerce of the United States and to public health. 

Objective. A concise statement of what we want to achieve, how much we want to achieve, when 
and where we want to achieve it, and who is responsible for the work. Objectives derive from goals 
and provide the basis for determining strategies, monitoring refuge accomplishments, and evaluating 
the success of strategies. Objectives should be attainable, time-specific, and measurable. (Service 
Manual 620 FW 1) 

Obligate Species. A plant or animal that occurs only in a narrowly defined habitat such as a tree 
cavity, rock cave, or wet meadow. (www.streamnet.org/glossary.html) 

Operations. Activities related to the normal performance of the functions for which a facility or item 
of equipment is intended to be used. Costs such as utilities (electricity, water, sewage) fuel, janitorial 
services, window cleaning, rodent and pest control, upkeep of grounds, vehicle rentals, waste 
management, and personnel costs for operating staff are generally included within the scope of 
operations. 

Organochlorines. Compounds that contain carbon, chlorine, and hydrogen. Their chlorine-carbon 
bonds are very strong, which means that they do not break down easily. They are highly insoluble in 
water, but are attracted to fats. Since they resist metabolism and are readily stored in fatty tissue of 
any animal ingesting them, they accumulate in animals in higher trophic levels. (USFWS, Pacific 
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Region Ecological Services, http://www.fws.gov/Pacific/ecoservices/envicon/pim/reports/ 
contaminantinfo/contaminants.html) 

Otoliths. A structure of the inner ear of vertebrates. In fish, this structure is used for balance, 
orientation, and sound detection. The otoliths of fish provide useful information on age, growth rate, 
life history, recruitment, and taxonomy of individuals (Alaska Department of Fish and Game, 
http://tagotoweb.adfg.state.ak.us/oto/).   

Outreach. The process of providing information to the public on a specific issue through the use of 
the media, printed materials, and presentations. 

Pacific Flyway. One of several major north-south travel corridors for migratory birds. The Pacific 
Flyway is west of the Rocky Mountains.  

Palustrine. Pertaining to a marsh or wetlands; wet or marsh habitats. (U.S. EPA, Terms of 
Environment) 

Passerine. Of or relating to the largest order (Passeriformes) of birds, which includes over half of all 
living birds; birds having feet that are adapted for perching, including all songbirds. 
(www.OxfordDictionaries.com) 

Permanent Wetland. Characterized by saturated soil and shallow ponding of water (6 inches deep) 
throughout winter and early spring. 

Piscivorous. Habitually feeding on fish; fish-eating. 

Planning Team. The primary U.S. Fish and Wildlife staff and others who played a key role in 
developing and writing a CCP. Planning teams are interdisciplinary in membership and function. 
Teams generally consist of a Planning Team Leader, Refuge Manager, staff biologists, a state natural 
resource agency representative, and other appropriate program specialists (e.g., social scientist, 
ecologist, recreation specialist). Other Federal and Tribal natural resource agencies are asked to 
provide team members, as appropriate. The planning team prepares the CCP and appropriate NEPA 
documentation. (Service Manual 602 FW 1.6) 

Plant Association. A classification of plant communities based on the similarity in dominants of all 
layers of vascular species in a climax community Plant Community. An assemblage of plant species 
unique in its composition; occurs in particular locations under particular influences; a reflection or 
integration of the environmental influences on the site such as soils, temperature, elevation, solar 
radiation, slope, aspect, and rainfall; denotes a general kind of climax plant community. 

Preferred Alternative. This is the alternative determined (by the decision maker) to best achieve a 
refuge’s purpose, vision, and goals; to best contribute to the Refuge System mission; to best address 
the significant issues; and to be consistent with principles of sound fish and wildlife management. 

Preplanning. The first phase of comprehensive conservation planning process. It includes 
identifying the planning area and data needs; establishing the planning team and planning schedule; 
reviewing available information; preparing a public involvement plans and conducting internal 
scoping.  
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Priority Public Uses. Hunting, fishing, wildlife observation and photography, environmental 
education and interpretation, where compatible, are identified under the National Wildlife Refuge 
System Improvement Act of 1997 as the six priority public uses of the National Wildlife Refuge 
System.  

Propagule. A structure (such as a cutting, a seed, or a spore) that propagates a plant. 

Public. Individuals, organizations, and groups; officials of Federal, State, and local government 
agencies; Indian tribes; and foreign nations. It may include anyone outside the Planning Team. It 
includes those who may or may not have indicated an interest in Service issues and those who may 
be affected by Service decisions. 

Public Land Order. Public lands consist of that class of land remaining from the original public 
domain that was acquired by the United States by treaty, purchase, or cession from a foreign power.  

Quality Hunt. Each refuge includes input during development of a CCP that helps define and 
evaluate wildlife-dependent recreation programs such as hunting and contains the following 
attributes: 

(1)  Minimizes conflicts with neighboring landowners; 
(2)  Promotes accessibility and availability to a broad spectrum of the American people;  
(3)  Promotes resource stewardship and conservation; 
(4)  Promotes public understanding and increases public appreciation of America’s natural 

resources and our role in managing and conserving these resources; 
(5)  Provides reliable/reasonable opportunities to experience wildlife; 
(6)  Uses facilities that are accessible to people and blend into the natural setting; and 
(7)  Uses visitor satisfaction to help define and evaluate programs. 

Refuge Operating Needs System (RONS). A national database of unfunded refuge operating needs 
required to meet and/or implement station goals, objectives, management plans, and legal mandates. 
It is used as a planning, budgeting, and communication tool describing funding and staffing needs of 
the Refuge System.  

Refuge Purpose(s). The purposes specified in or derived from the law, proclamation, executive 
order, agreement, public land order, donation document, or administrative memorandum establishing, 
authorizing, or expanding a refuge, refuge unit, or refuge subunit. For refuges that encompass 
congressionally designated wilderness, the purposes of the Wilderness Act are additional purposes of 
the refuge. (Service Manual 602 FW 1.6) 

Resource of Concern (ROC). All plant and/or animal species, species groups, or communities 
specifically identified in refuge purpose(s), System mission, or international, national, regional, state, 
or ecosystem conservation plans or acts. For example, waterfowl and shorebirds are a resource of 
concern on a refuge whose purpose is to protect “migrating waterfowl and shorebirds.” Federal or 
state threatened and endangered species on that same refuge are also a resource of concern under 
terms of the respective endangered species acts. (Service Manual 620 FW 1.4) 

Restore. To bring back to a former or original condition. (Webster’s II) 



Deer Flat National Wildlife Refuge Final Comprehensive Conservation Plan and Environmental Impact Statement 

Appendix O. Glossary O-11 

Salmonid. A bony soft-finned fish of the family Salmonidae, Order Salmoniformes, that includes 
salmon, trout, whitefish, and char. (Encarta Dictionary)  

Scoping. A stage in the development of a CCP in which a refuge uses news releases, and other 
appropriate media to notify the public of the opportunity to participate in the planning process and to 
help identify issues, concerns, and opportunities related to the project. 

Species of Concern (Federal). An informal term referring to a species that might be in need of 
conservation action. This may range from a need for periodic monitoring of populations and threats 
to the species and its habitat, to the necessity for listing as threatened or endangered. Such species 
receive no legal protection and use of the term does not necessarily imply that a species will 
eventually be proposed for listing. (FWS, Endangered Species Glossary, 
http://www.fws.gov/endangered/glossary.html) 

Step-down Management Plan. A plan that provides specific guidance on management subjects 
(e.g., habitat, public use, fire, safety) or groups of related subjects. It describes strategies and 
implementation schedules for meeting CCP goals and objectives. (Service Manual 602 FW 1.6) 

Strategy. A specific action, tool, technique, or combination of actions, tools, and techniques used to 
meet unit objectives. (Service Manual 602 FW 1.6) 

Stress. The impairment or degradation of a key ecological attribute for a conservation target. (TNC 
2000) 

Threatened Species (Federal). An animal or plant species likely to become endangered within the 
foreseeable future throughout all or a significant portion of its range. (FWS, Endangered Species 
Glossary, http://www.fws.gov/endangered/glossary.html) 

Threatened Species (State). A plant or animal species likely to become endangered in a state within 
the near future if factors contributing to population decline or habitat degradation or loss continue. 

Traditional Cultural Property. A historic property that is eligible for inclusion in the National 
Register of Historic Places because of its association with cultural practices or beliefs of a living 
community that (a) are rooted in that community’s history, and (b) are important in maintaining the 
continuing cultural identity of the community. (National Register Bulletin 38, Guidelines for 
Evaluating and Documenting Traditional Cultural Properties) 

Transmissivity. The rate which groundwater flows horizontally through an aquifer. 

Trophic. A position in a food chain occupied by a group of organisms with similar feeding mode. 
(www.biology-online.org)  

Trust Species. A resource such as endangered species or migratory birds and fish that the 
government holds in trust for the people through law or administrative act. Federal trust species 
include threatened and endangered species, as well as migratory birds (e.g., waterfowl, wading birds, 
shorebirds, neotropical migratory songbirds). 

Upland. Any area that does not meet the definition of a wetland because the associated hydrologic 
regime is not sufficiently wet to elicit development of vegetation, soils, and/or hydrologic 
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characteristics associated with wetlands. (U.S. Army Corps of Engineers Wetland Delineation 
Manual) 

Vegetation Type (Also Habitat Type, Forest Cover Type). A land classification system based 
upon the concept of distinct plant associations. 

Vision Statement. A concise statement of what the planning unit should be, or what we hope to do, 
based primarily upon the Refuge System mission and specific refuge purposes, and other mandates. 
The vision statement for the refuge is tied to the mission of the Refuge System; the purpose(s) of the 
refuge; the maintenance or restoration of the ecological integrity of each refuge and the Refuge 
System; and other mandates. (Service Manual 602 FW 1.6) 

Waterfowl. Resident and migratory ducks, geese, and swans. 

Water Quality. A term used to describe the chemical, physical, and biological characteristics of 
water, usually in respect to its suitability for a particular purpose.  

Watershed. The land area that drains water to a particular stream, river, or lake. It is a land feature 
that can be identified by tracing a line along the highest elevations between two areas on a map, often 
a ridge. Large watersheds, like the Mississippi River Basin, contain thousands of smaller watersheds. 

West Pool. That part of Lake Lowell that is west of the Narrows (see Map 3). 

Wetlands. Wetlands are lands transitional between terrestrial and aquatic systems where the water 
table is usually at or near the surface or the land is covered by shallow water at some time during the 
growing season of each year. (Service Manual 660 FW 2; Cowardin et al. 1979) 

Wildlife-dependent Recreational Use. A use of a refuge involving hunting, fishing, wildlife 
observation, photography, environmental education, or interpretation. These are the six priority 
public uses of the Refuge System as established in the National Wildlife Refuge System 
Administration Act, as amended. Wildlife-dependent recreational uses, other than the six priority 
public uses, are those that depend on the presence of wildlife. The Service will also consider these 
other uses in the preparation of refuge CCPs; however, the six priority public uses always will take 
precedence. (Service Manual 602 FW 1.6) 

 




