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Abstract

Cleghorn Springs State Fish Hatchery, Rapid City, South Dakota, USA is a
public fish hatchery producing trout and salmon for recreational angling in
South Dakota. Funding for the hatchery comes from an excise tax on fishing
equipment and the sale of hunting and fishing licenses. This study is an as-
sessment of the local economic effect of hatchery expenditures and fish pro-
duction for 2019. Fish reared at Cleghorn Springs State Fish Hatchery in 2019
had a calculated total economic impact value of $5,105,825.89. This value was
added to Cleghorn Springs estimated share of angler expenditures in the
Black Hills National Forest, increasing the total local monetary impact to
$89,405,101.86. Cleghorn Springs State Fish Hatchery generated $171.93 of
local economic output per budgetary dollar spent in 2019.
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1. Introduction

Fishing is the second most popular form of outdoor recreation in the United
States (OIA, 2018), and is an important part of the United States economy (BEA,
2018). In 2018, 49.4 million Americans participated in fishing, continuing an
upward trend in the number of participants since 2007 (OIA, 2019). Almost $50
billion (USD) in retail sales was generated by these anglers, affecting the income
of more than 800,000 people (USFWS & USCB, 2018).

Aquaculture production by publicly-owned hatcheries is essential for recrea-
tional fishing, as well as the management, conservation, and restoration of fishe-
ries and fishes in the United States (Jackson et al., 2004, USFWS, 2020). For ex-
ample, in 2019 the United States Fish and Wildlife Service produced and re-
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leased over 230 million adult and juvenile fishes and eggs from 70 federal hat-
cheries into the waters of 46 states (USFWS, 2020). Most state governments also
own and operate public fish hatcheries for recreational fish stocking including
Wisconsin, which operates 17 fish hatcheries and rearing facilities, stocking mil-
lions of fish into hundreds of state waters

(https://dnr.wi.gov/topic/fishing/hatcheries/index.html), Colorado, which oper-
ates 19 hatcheries producing 90 million fish per year for stocking into public

fishing waters (https://cpw.state.co.us/hatcheries), New York, which operates 12

hatcheries producing 2.3 million catchable-size trout

(http://www.dec.ny.gov/outdoor/7742.html), and Texas, which operates 3 salt-

water and 5 freshwater hatcheries, growing and stocking nearly 40 million fish
each vyear (https://tpwd.texas.gov/fishboat/fish/management/stocking/). The
state of Oregon operated 32 hatcheries, producing nearly 44 million fish and
employing 166 permanent employees in 2018 (Chilton & Garza, 2019). In 2013,
government-run hatcheries produced nearly 29,000 t of fish for recreational
purposes, over half of which was rainbow trout (Oncorhynchus mykiss) (USDA,
2014). Rainbow trout are one of the most commonly stocked fish in North
America, most often being stocked at a catchable size (Kerr & Lasenby, 2000;
MacCrimmon, 1971). Hatchery-reared fish, such as rainbow trout and other
salmonids, stocked into public fishing waters, can have considerable economic
benefits (Johnson & Walsh, 1987; Caudill, 2005, 2007; USFWS, 2006).

In the United States, the State of South Dakota owns and operates two trout
and salmon hatcheries: Cleghorn Springs State Fish Hatchery in Rapid City and
McNenny State Fish Hatchery near Spearfish. Neither trout nor salmon are na-
tive to South Dakota (Barnes, 2007). Natural reproduction is limited, except in
select Black Hills streams where brown trout (Sa/mo trutta) and brook trout
(Salvelinus fontinalis) reproduce, making recreational fishing for trout and sal-
mon in South Dakota largely dependent upon hatchery-reared fish. Hatchery
fish stocking provides nearly all of the rainbow trout, and absolutely all of the
Chinook salmon (Oncorhynchus tshawytscha), caught by recreational anglers in
South Dakota. From July 1, 2018 to June 30, 2019, 572,091 trout and salmon
produced at Cleghorn Springs and McNenny State Fish Hatcheries were stocked
into public fishing waters in South Dakota (SDGFP, 2019a).

Barnes and Palmer (2019) conducted one of the few economic analyses on an
individual state fish hatchery. Economic impacts have been quantified for trout
production on the federal level in the United States (USFWS, 2006) and for in-
dividual fisheries maintained by hatchery-produced fish (Johnson & Walsh,
1987; Caudill, 2007). Understanding the economic impacts of public hatchery
operations is extremely important, given the stewardship obligations of gov-
ernment agencies, such as the South Dakota Game, Fish and Parks (SDGFP,
2015). The objective of this study was to assess the economic impact of fish pro-
duction at Cleghorn Springs State Fish Hatchery on the local economy in South
Dakota.
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2. Methods

Cleghorn Springs State Fish Hatchery in Rapid City, South Dakota, USA, ex-
penditures, fish production, and fish stocking data were used to evaluate the lo-
cal (within South Dakota) economic impact of the hatchery using the following
methodology, which was originally developed by Barnes and Palmer (2019). Ac-
tual expenditure data from 2019, minus out-of-state expenditures, was used for
the economic analysis. Local spending included the wages and benefits paid to
permanent and temporary hatchery employees, in-state travel, supplies (e.g. of-
fice supplies, hardware, building and grounds cleaning and maintenance, etc.),
fuel, equipment, and other materials purchased from South Dakota vendors, as
well as utility costs and services provided by local contractors (Table 1). Capital
was put back into South Dakota businesses and directly reinvested into the local
economy, therefore this data was considered local economic output. Expendi-
tures for fish food, computer hardware, and specialized scientific equipment
procured from out-of-state vendors, were excluded, in addition to any large,
one-time construction project expenditures (Barnes and Palmer, 2019).

The values of all of the fish from the hatchery stocked in 2019 were included
in the analysis along with the local expenditures. Because Cleghorn Springs State
Fish Hatchery is funded entirely from the sale of fishing licenses and an excise
tax on fishing equipment, all of the rainbow trout, Atlantic salmon (Sa/mo salar),
and Chinook salmon (Oncorhynchus tshawytscha) stocked in 2019 went into
public fishing waters within the state of South Dakota (Barnes & Palmer, 2019;
SDGEFP, 2019a).

The trout stocked were assigned a base dollar value, using the values obtained
by Johnson and Walsh (1987) on what an angler would be willing to pay for each
fish, and adjusted to current Consumer Price Index (CPI) Standards (BLS, 2020).
Rainbow trout and Atlantic salmon are stocked into public fishing waters at a
catchable size to provide for immediate recreation (Johnson et al., 1995; Barnes
et al., 2009). Atlantic Salmon were considered as trout in this analysis because of
the relatively small number produced and the similarity in production size and
purpose to that of the rainbow trout. Dalton et al. (1998) found anglers are will-
ing to pay more for larger fish and Whitehead and Aiken (2007) estimated this

increase to be 3.5% more per cm in trout length greater than 23 cm, therefore

Table 1. Cleghorn springs state fish hatchery expenditures (USD) in 2019 by category.

Expenditure Category Amount ($)
Salaries 250,044
Benefits 78,768

In-state travel 1,419
Services and utilities 121,377
Supplies 68,411
Total $520,019
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the inflation-adjusted base value was increased accordingly for the rainbow trout
and Atlantic salmon at each stocking size. For the economic value of the trout
stocked, the value of the expenditures per day for anglers in the Black Hills Na-
tional Forest of South Dakota ($74.93/day, and a total of 2,984,192 angler days
per year) was multiplied by the percent share (37.7%) of the fish stocked from
Cleghorn Springs hatchery of all the fish stocked in the Black Hills National
Forest (Barnes & Palmer, 2019; ASA, 2007).

Chinook salmon production differs from the other fish species because they
are stocked at a much smaller size and expected to grow for several years before
being caught by recreational anglers (Barnes & Palmer, 2019). The economic
value ($6,091,482) of the Chinook salmon fishery was determined by multiplying
the number of angler trips (22,752; Johnson et al., 1996) by the average spending
per trip ($75; USFWS, 1997) and adjusting for inflation according to current CPI
standards (BLS, 2020). The Chinook salmon fishery total value was then multip-
lied by the percentage (73.1%) of the total salmon raised and stocked by Cleg-
horn Springs hatchery (Barnes & Palmer, 2019). A per-fish value was created by
dividing the percentage of the total Chinook salmon economic value attributable
to Cleghorn Springs hatchery by the number of fish stocked.

The values for each size and species of fish were added to produce the total
value of fish stocked by Cleghorn Springs State Fish Hatchery. This value was
then added to the share of angler expenditures in the Black Hills attributed to
the hatchery to obtain the total local economic impact. The total local economic
impact was divided by the annual local budgetary expenditures of Cleghorn

Springs Hatchery to obtain the economic impact per dollar spent.

3. Results

The total local economic impact of Cleghorn Springs State Fish Hatchery in 2019
was estimated to be nearly $89.5 million USD (Table 2). The total value of the
fish raised at Cleghorn Springs State Fish Hatchery was calculated to be
$5,105,825.89 (Table 3), and the local economic impact per budgetary dollar
spent for Cleghorn Springs State Fish Hatchery was estimated to be $171.93.

4. Discussion

The calculation of $171.93 per budget dollar expenditure of economic impact for

Table 2. Economic impact (USD) of Cleghorn springs state fish hatchery fish production
and stocking on local South Dakota, USA, economies, and impact per dollar spent.

Category Value ($)

Fish stocked 5,105,825
Share of Black Hills angler expenditures 84,299,275
Total economic impact 89,405,101
Hatchery budgetary expenditures 520,019
Economic impact/budgetary dollar spent $171.93
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Table 3. Number, sizes, and species of catchable sized fish stocked from Cleghorn springs
state fish hatchery in 2019, along with base values (USD) per fish.

Species Size (cm) Number Base value ($) Total value ($)
Rainbow trout 28 103,584 5.91 612,181
Rainbow trout 38 2,638 12.25 32,315

Atlantic salmon 33 989 8.55 8,456
Chinook salmon n/a 211,828 21.00 4,452,873
Total 319,039 $5,105,826

Cleghorn Springs hatchery exceeds, but is relatively close to, the infla-
tion-adjusted economic impacts ranging from $115 to $148 for each hatchery
budgetary dollar reported from hatcheries producing catchable-size trout in
the heavily-populated southeastern portion of the United States (USFWS,
2001). These results are comparable because of the high angling pressure for
trout by both a large number of residents and an exceptionally large number of
non-residents during the summer in the Black Hills (ASA, 2007). In addition,
stocking Chinook salmon far from their native ocean habitats in a completely
landlocked reservoir has created a popular and unique angling opportunity for
anglers from South Dakota as well as many neighboring states.

The economic impact per budgetary dollar spent at Cleghorn Springs State
Fish Hatchery is much more than the economic impact of $47.94 per budget
dollar spent calculated for hatcheries operated by the U.S. Fish and Wildlife Ser-
vice (USFWS, 2006). This may be because federal stockings are occurring over a
much larger area, including locations with relatively low human population den-
sities and angling pressure. The values for Cleghorn Springs are also much larger
than the $51.68 estimated by Barnes and Palmer (2019) for the nearby McNenny
State Fish Hatchery, which also stocks trout in the Black Hills and salmon in
South Dakota. This discrepancy was because of a decimal place error during
multiplication by Barnes and Palmer (2019). Correcting this miscalculation
would greatly increase the estimated economic impact, making it even greater
than the $171.93 per budget dollar expenditure calculated for Cleghorn Springs
hatchery in the present study.

The economic impact of Cleghorn Springs Hatchery identified in this study
affirms that the hatchery rearing of trout and salmon for recreational fishing
creates substantial economic output across the United States (Johnson & Walsh,
1987; Caudill, 2005, 2007; Charbonneau & Caudill, 2010; Barnes & Palmer,
2019). Of particular interest, the almost $89.5 million in total local economic
impact by Cleghorn Springs hatchery occurred without any funding from the
general tax revenue of South Dakota state government (SDGFP, 2019b; Barnes &
Palmer, 2019). Thus, the user-pay model, whereby anglers fund hatchery opera-
tions by purchasing licenses and fishing equipment, is markedly financially be-
nefiting the non-angling public. Both the direct and indirect economic impacts

of fish and other forms of outdoor recreation are integral to the economy of
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South Dakota (Tourism Economics, 2017).

Because this study focused only on the local economic impact of Cleghorn
Springs State Fish Hatchery, the overall economic impact is conceivably much
greater. Recurring large expenditures going to out-of-state firms, such as fish
food purchases, were excluded from this study. The impacts of relatively expen-
sive construction projects were also excluded. In addition to these, almost half of
the trout stocked by Cleghorn Springs State Fish Hatchery were stocked outside
of the Black Hills in other parts of South Dakota. No summarized data on ang-
ler’s daily expenditures for these other regions were found, therefore money
spent on trout angling outside of the Black Hills was excluded from this analysis.
Lastly, although difficult to quantify, there are certainly economic impacts due to
hatchery research and innovation (Griliches, 1979; Williams & Rank, 1998; Bes-
sette, 2003). The continuing, substantial research output at Cleghorn Springs
likely produces long-term economic benefits both within and well beyond the
borders of South Dakota (Evenson, 2001; Salter & Martin, 2001; Blanco et al.
2016).

The economic impact and cost-benefit data from this study compliment the
information previously described for McNenny State Fish Hatchery (Barnes &
Palmer, 2019), providing a solid foundation for future budgeting and expendi-
ture decision-making by hatchery and higher-level administrators. However,
more accurate economic impact assessments could likely be achieved by con-
ducting a large survey of anglers to determine more accurate values for willing-

ness-to-pay per fish caught or willingness-to-pay for increases in fish size.
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