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Abstract

McNenny State Fish Hatchery, Spearfish, South Dakota, USA primarily pro-
duces trout and salmon for stocking into public recreational fishing waters in
South Dakota. Hatchery operations at McNenny are funded solely by the sale
of hunting and fishing licenses and an excise tax on fishing equipment. This
analysis evaluated the contribution of hatchery expenditures and trout and
salmon production on the economy of South Dakota for calendar year 2025.
The statewide economic contribution attributable to hatchery operations in
2025 was estimated to be $120,000,000. Based on annual hatchery expendi-
tures, the hatchery generated $133 of statewide economic output for every
budgetary dollar spent in 2025.
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1. Introduction

Fishing is the second most popular form of outdoor recreation in the United States
(Outdoor Industry Association, 2018) and is an important part of the national
economy (Bureau of Economic Analysis, 2018). In 2018, 49.4 million Americans
fished, continuing an upward trend in the number of participants since 2007 (Out-
door Industry Association, 2019). Almost $50 billion in retail sales was generated
by these anglers, providing income for more than 800,000 people (USFWS, 2018).
Aquaculture production by publicly-owned hatcheries is essential for recreational
fishing, as well as fisheries conservation and restoration in the United States (Jack-
son et al., 2004; Chilton, 2017; USFWS, 2020; Department of Environmental Con-

servation, 2026). In 2013, government-run hatcheries produced over 26,000 met-
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ric tons of fish for recreational stockings (USDA, 2014). Hatchery-reared fish
stocked into public fishing waters can have considerable economic benefits (John-
son & Walsh, 1987; Caudill, 2005, 2007; USFWS, 2006).

The South Dakota Department of Game, Fish and Parks, an agency of South
Dakota state government, owns and operates three fish hatcheries, producing
nearly 300,000 pounds of fish in 2025 (SDGFP, 2026). The state, just like many
other governmental agencies in North America, stocks a large number of rainbow
trout (Oncorhynchus mykiss) and these fish are mostly stocked at large, catchable
sizes (Kerr & Lasenby, 2000; MacCrimmon, 1971; USDA, 2014). Rainbow trout
and other salmonids are not native to South Dakota and natural reproduction
is very limited, requiring the regular stocking of hatchery-produced trout and
salmon to maintain recreational angling opportunities (Barnes, 2007). McNenny
State Fish Hatchery in Lawrence County produced approximately one-half of the
total biomass of rainbow trout and other salmonid species stocked in South Da-
kota in 2025.

The first economic contribution analysis of McNenny Hatchery was conducted
by Barnes and Palmer (2019). This, one of a very few analyses focusing entirely on
an individual hatchery, was conducted for the 2017 production year. Subse-
quently, Martling et al. (2020) used similar methodology to determine the eco-
nomic contribution of Cleghorn Springs State Fish Hatchery, another South Da-
kota state-owned and operated fish hatchery in Rapid City, South Dakota. Eco-
nomic contributions have been quantified for trout production on the federal level
in the United States (USFWS, 2006) and for individual fisheries maintained by
hatchery-produced fish (Johnson & Walsh, 1987; Caudill, 2007). Understanding
the economic contributions of public hatchery operations is extremely important,
given the stewardship obligations of governmental agencies, such as the South
Dakota Department of Game, Fish and Parks (SDGFP, 2015). Because there have
been considerable changes at McNenny Hatchery in the eight years since Barnes
and Palmer (2019) initial economic investigation, this study was undertaken.
Thus, the objective of this analysis was to reassess the economic contribution of
fish production at McNenny State Fish Hatchery in 2025, using new data and up-
dated methodology.

2. Methods

The economic contribution of McNenny State Fish Hatchery operations was as-
sessed by aggregating the direct, indirect, and induced effects of both hatchery
operational expenditures and recreational angler spending attributable to the
trout and salmon produced and stocked by McNenny Hatchery. Direct effects are
the initial financial injections into the economy. Indirect and induced effects com-
prise the multiplier effect occurring as the direct spending ripples through the
South Dakota economy. Indirect effects are the multiplicative impacts of subse-
quent rounds of purchases made by linked industries within the supply chain
(Windfeld & Lhermie, 2022). Induced effects are the multiplicative impacts of
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household spending generated by the salaries supported within those related in-
dustries (Malik & Palmeiri, 2008). To calculate the total economic contribution,
direct operational and recreational expenditures attributable to McNenny activi-
ties were estimated and then augmented to capture the indirect and induced out-
puts by industry-specific regional economic multipliers from the U.S. Bureau of

Economic Analysis’s Regional Input-Output Modeling System II (RIMS-II).

2.1. Direct Effects of Recreational Expenditures

To determine share of angler expenses in South Dakota attributable to McNenny
Hatchery, distinct methodologies were used for the three primary regions stocked
by the hatchery: Black Hills Eastern South Dakota, and Lake Oahe, a mainstem
reservoir of the Missouri River located in central South Dakota. To measure the
economic contribution of trout and salmon stocking into Black Hills public fish-
ing waters, trip-related angler expenses of $64,123,560 and equipment expenses
of $27,176,818 were combined to produce a total of $91,300,378 in trout and
salmon angling-related spending for the region in 2021 (Southwick Associates,
2022). This value was adjusted to 2025 dollars using a CPI (Consumer Price Index)
inflation multiple of 1.1623087 (Bureau of Labor Statistics, 2026), resulting in
$106,119,223 in total Black Hills angler spending. Because nearly all fish in the
Black Hills are stocked, naturally reproducing fish were excluded from the analy-
sis. The inflation-adjusted value was then prorated by McNenny’s share of fish
stockings in the Black Hills by biomass (50% based on stocking records), yielding
Black Hills angler expenses of $53,059,611 directly attributable to McNenny stock-
ings.

Direct angler expense data for eastern South Dakota public fishing waters were
not available. Because of the similarity in fish methods, distances traveled, and
angler demographics, it was assumed that angler behavior and spending for rain-
bow trout stockings from McNenny were similar between the Black Hills and east-
ern South Dakota regions. The economic contribution of eastern South Dakota
stockings was estimated using Black Hills angler expenses and biomass as a base-
line. Based on stocking records, approximately 70% of the fish biomass reared by
McNenny is stocked in the Black Hills, whereas 20% is stocked in eastern South
Dakota. Using these ratios, the eastern South Dakota angler expenditures attribut-
able to McNenny stockings of rainbow trout were calculated to be $15,159,889.

Chinook salmon (Oncorhynchus tshawytscha) production accounted for the
remaining 10% of the fish biomass produced at McNenny Hatchery in 2025. All
of these salmon are stocked in Lake Oahe. Lake Oahe total angler expenditures
were $22.7 million in 2015 (Mark Fincel, 2016). Adjusted to 2025 dollars using a
CPI inflation multiple of 1.370 (Bureau of Labor Statistics, 2026), total angler ex-
penditures were an estimated $31,100,416. Approximately 2.7% of anglers target
Chinook salmon in Lake Oahe (SDGFP, 2019a). A total of $839,711 in salmon-
specific angler expenditures was obtained by multiplying the total angler expend-

itures by 2.7%. Based on stocking records, 25% of the salmon stocked into Lake
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Oabhe in 2025 were produced by McNenny Hatchery. Therefore the total salmon
expenditures was multiplied by 25%, resulting in an estimated $209,927 in angler
spending attributable to McNenny State Fish Hatchery Chinook salmon produc-
tion and subsequent stocking into Lake Oahe.

Summing the angler expenses attributable to McNenny Hatchery for angling
activities for trout and salmon in the Black Hills, eastern South Dakota, and Lake
Oahe operations produced a total of $68,429,428 in direct recreational angler ex-
penditures (Table 1).

Table 1. Angler expenditures for three geographical areas stocked with trout and salmon
by McNenny State Fish Hatchery, Spearfish, South Dakota, USA.

Geographic Area Angler Expenditures
Black Hills $53,059,612
Eastern South Dakota 15,159,889
Lake Oahe 209,928
Total $68,429,429

2.2. Direct Effects of Operational Expenditures

Total McNenny Hatchery expenditures for 2025 were $902,021 (Table 2). Because
this study focused solely on state-level economic contributions, out-of-state ex-
penses like fish food and some equipment purchases were omitted. After remov-
ing out-of-state expenditures, the operation of McNenny Hatchery generated a

direct economic contribution of $778,655 in the state.

Table 2. Overall and in-state expenditures by category in 2025 for McNenny State Fish
Hatchery, Spearfish, South Dakota, USA.

Expenditures
Category Overall In-State
Salaries $364,496 $364,496
Benefits 88,245 88,245
Travel 64,337 60,971
Contract Services 132,670 132,670
Supplies & Materials 220,697 100,697
Misc. Outlay 31,576 31,576
Total $902,021 $778,655

2.3. Indirect and Induced Effects

Indirect and induced effects were calculated from direct spending from both rec-
reational and operational sources using state-level multipliers. For recreational
spending, an angling activity multiplier of 0.738 was used, representing the indi-

rect and induced effects (Bushnell & Barnes, 2026). Applying this multiplier to the
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direct recreational expenditures resulted in an indirect and induced effect of
$50,500,918. Adding the indirect and induced effects with the direct effect of an-
gler spending gave a total angler-related economic contribution attributable to
McNenny operations of $118,930,347.

For hatchery operational expenditures, an economic multiplier of 0.665 was ap-
plied to account for the indirect and induced effects generated through the supply
chain and subsequent household spending (Bushnell & Barnes, 2026). After ap-
plying this multiplier to the in-state direct hatchery expenditures, the indirect and
induced effect was $517,805. Adding this to the direct effect of operational ex-

penses gave a total operation-related economic contribution of $1,296,460.

2.4. Total Economic Contribution

The total economic contribution was calculated by combining the multiplied ef-
fects of both operational and recreational expenditures attributable to McNenny
State Fish Hatchery (Table 3). The total economic contribution was divided by
2025 hatchery expenditures to determine the amount of economic contribution

per budgetary dollar.

Table 3. Total state-level economic contribution of McNenny State Fish Hatchery, Spear-
fish, South Dakota, USA, including the economic contribution of each expenditure type as
calculated from direct, indirect, and induced economic effects.

Expenditure . RIMS-II Indirect and Economic
Direct Effect . -
Type Multiplier ~ Induced Effect Contribution
Operational $778,655 0.665 $517,806 $1,296,460.58
Recreational 68,429,429 0.738 50,500,918 118,930,347.15
Total $411,244,590 $51,018,724 $120,226,807.72
3. Results

The total economic contribution of McNenny State Fish Hatchery operations to
the South Dakota economy in 2025 was an estimated $120 million. The estimated

economic contribution per budgetary dollar spent was $133.

4. Discussion

The economic output of $133 per budgetary dollar expenditure for McNenny
State Fish Hatchery calculated in this analysis, exceeds the $51.68 previously re-
ported for 2017 by Barnes and Palmer (2019). However, Barnes and Palmer (2019)
had a transposition error regarding angler expenses per day, as reported by Martling
etal. (2020). In addition, both Barnes and Plamer (2019) and Martling et al. (2020)
also likely had a decimal place calculation error. Applying corrections to their
original methodology, the 2017 McNenny Hatchery economic contribution per
budgetary dollar spent increased to $380. Similarly, correcting the decimal place
error in Martling et al. (2020) increases the economic contribution for the budg-
etary dollar spent in 2019 at Cleghorn Springs State Fish Hatchery from $172 to
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$182.

Rather than indicating a true decline in the economic contribution of McNenny
State Fish Hatchery or a lower economic contribution for Cleghorn Springs State
Fish Hatchery, these differences are likely due to multiple methodological modi-
fications from the initial analyses. First, the current analysis used more conserva-
tive methods to attribute angler expenses to McNenny Hatchery operations, gen-
erating a lower but possibly more accurate figure. Secondly, this analysis excluded
a base value for stocked fish from the economic contribution calculation. Economic
value is a conceptual framework and should theoretically be captured within the
actual angler expenditures attributable to the hatchery. Third, this analysis incor-
porated in-state budgetary expenditures as a secondary source of economic con-
tribution alongside angler expenditures. The methodology used in this study ac-
counted for the indirect and induced effects of expenditures, where the original
analysis only captured direct effects. Lastly, it is possible that changes over time in
overall fish production poundage, coupled with changes in hatchery expenditures
which can vary greatly from year-to-year, could explain the differences between
the results of this study and those of Barnes and Palmer (2019) and Martling et al.
(2020).

The economic contribution of $133 per budgetary dollar spent at McNenny is
similar to the $109 to $141 range reported for federal hatcheries stocking smaller,
but still catchable-sized, trout in the southeastern portion of the United States
(USFWS, 2001). These results are likely comparable because of the high angling
pressure for trout during the summer tourist season in the Black Hills (American
Sportfishing Association, 2007). The USEWS (2001) also used a methodology sim-
ilar to that used in this study.

There are several limitations to the methodology utilized in this analysis. Be-
cause direct angler expense data for eastern South Dakota trout fishing waters
were unavailable, the economic contributions for this region were imputed using
Black Hills angler behaviors and expenses. Actual angler spending patterns by
eastern South Dakota trout anglers differ from those in the Black Hills. Addition-
ally, the analysis relied heavily on historical spending and survey data to establish
current valuations, including data ranging from 2015 to 2021. While the expense
figures were adjusted to 2025 values using Consumer Price Index inflation multi-
ples, actual consumer spending behaviors and angler participation rates may have
shifted in ways that strict inflation adjustments fail to capture. Further, using the
proportion of stocked fish biomass to prorate angler expenditures assumes a di-
rect, 1:1 correlation between the weight of fish stocked and angler dollars spent,
which may not fully account for variations in species desirability or specific angler
targeting behaviors.

The national-level economic contribution of McNenny Hatchery operations is
likely much greater than reported in this analysis. Several large, regular expendi-
tures, such as fish food purchases, were excluded from the analysis because the

manufacturer was located outside of South Dakota. Additionally, region-specific
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input-output models exclude subsequent rounds of spending in out-of-state
transactions. This analysis did not capture the long-term economic contributions
of hatchery research and innovation (Griliches, 1979; Williams & Rank, 1998; Bes-
sette, 2003). Although difficult to quantify, the considerable and consistent re-
search output at McNenny likely produces substantial long-term economic bene-
fits both within the South Dakota economy and well beyond the borders of the
state (Evenson, 2001; Salter & Martin, 2001; Blanco et al., 2016). Lastly, this anal-
ysis also ignored the expenses and values of the relatively small biomass (approx-
imately 1000 kg) of other fish species, which included 900 catchable-sized channel
catfish (Ictalurus punctatus), 1,900 catchable-sized bluegill (Lepomis macrochirus),
and 1,100,000 walleye (Sander vitreus) fry produced in a recirculating aquaculture
system in 2025 at McNenny Hatchery.

The economic contribution of McNenny Hatchery reported in this study fur-
ther confirms that hatchery rearing and stocking of trout and salmon for recrea-
tional fishing creates substantial economic output across the United States (John-
son & Walsh, 1987; Caudill, 2007; Charbonneau & Caudill, 2010). The total eco-
nomic contribution of $120 million by McNenny Hatchery occurred without the
expenditure of any South Dakota government general tax revenue (SDGFP, 2019b).
This indicates that the current user-pay model, whereby anglers pay for hatchery
operations by purchasing licenses and fishing equipment, is providing substantial
benefits to the non-angling public. Direct spending on outdoor recreation and the
associated indirect benefits are a substantial component of the economy of South

Dakota (Tourism Economics, 2017).
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