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Recent reviews of salmon and steelhead hatchery programs have led to recommendations to reform hatchery practices and 
produce better supplementation outcomes. Of particular concern were reductions in performance of supplemented populations 
due to domestication selection attributed to hatchery production. One key recommendation was to achieve an index of domes-
tication selection termed proportionate natural influence (PNI) of 0.67 or higher. The Priest Rapids Hatchery, located adjacent to 
the Columbia River below Priest Rapids Dam, was one of the hatcheries included in this review. Data gathered from the hatchery 
and from the population being supplemented before implementation of reform measures indicated that the program was falling 
short of this goal. In this case study, we describe the influence of various partnerships and practices implemented in the Priest 
Rapids Hatchery program to achieve the recommended PNI for the program. The program exceeded the PNI goal in each of the 
last 5 years and since 2012 has averaged 0.72. The success in reaching the recommended benchmark was the result of generating 
creative solutions and building diverse decisional and operational partnerships that could achieve goals of hatchery reform in a 
cost- effective and broadly supported manner.

INTRODUCTION
The Priest Rapids Hatchery, located adjacent to the 

Columbia River below Priest Rapids Dam, has long been 
considered a successful hatchery program. This large hatch-
ery was built to mitigate the effects of two Columbia River 
dams (Priest Rapids and Wanapum dams) and has produced 
and released at least 4.5 million (range 4,548,307–10,296,700) 
sub yearling fall Chinook Salmon Oncorhynchus tshawytscha 
smolts annually to the Columbia River since 1981 that have 
contributed to hundreds- of- thousands of fish harvested (an-
nual brood year mean = 26,179) from Alaska to the Columbia 
River (Richards and Pearsons 2019). The Priest Rapids 
Hatchery is operated as an integrated hatchery program with 
a goal of supplementing harvest and limiting impacts to the 
naturally spawning population and non- target taxa of con-
cern (Pearsons et  al. 2012). Historically, the success of this 
hatchery was measured by adult contributions to ocean and 
in- river harvest. However, definitions for “hatchery success” 
have evolved (Flagg 2015) and been redefined for most salmon 
and steelhead O. mykiss hatcheries in the state of Washington 
and other areas as a result of large- scale hatchery reform rec-
ommendations provided by the Hatchery Scientific Review 
Group (HSRG 2009).

The United States Congress established the HSRG in 1999 
to review hatcheries in the Pacific Northwest with the goal 
of continuing to provide fish for harvest, while at the same 
time reducing risks to natural populations and contributing to 
achieving conservation goals for Pacific salmon Oncorhynchus 
spp. and steelhead (Paquet et al. 2011). The recommended im-
provements to hatchery practices were designed to be more 
consistent with societal goals and recent science (Mobrand 
et  al. 2005; Paquet et  al. 2011) and included protections to 
the fall Chinook Salmon population in the Hanford Reach of 
the Columbia River, the largest naturally spawning Chinook 
Salmon population in the Columbia River, and the original 
broodstock source for Priest Rapids Hatchery (HSRG 2009; 
Paquet et al. 2011; Langshaw et al. 2017). A key element of 
hatchery reform is the reduction in the impact of domesti-
cation selection imposed by the hatchery environment on 
fish released to supplement natural production (Mobrand 
et al. 2005; Paquet et al. 2011). Domestication selection can 
reduce the productivity of natural spawning populations by 
contributing hatchery- origin fish to the spawning population 
that are not adapted to produce offspring that reproduce and 
survive in the natural environment (Ford 2002; Fritts et  al. 
2007; Pearsons et  al. 2007). Offspring of natural- origin fish 
are assumed to possess traits that are well adapted for survival 
in their natural environment, and so should be strongly repre-
sented in hatchery broodstock.

The imposition of domestication selection by a hatchery 
program can be characterized by a metric termed propor-
tionate natural influence (PNI), which represents the fitness 
of an integrated population of hatchery and natural spawners 
by an estimate of the equilibrium point of the relative degree 
of adaptation to natural conditions. PNI is calculated using 
the proportion of natural- origin fish in hatchery broodstock 
(pNOB) and the proportion of hatchery- origin spawners in 
the naturally spawning population (pHOS), as:

(Mobrand et al. 2005; Paquet et al. 2011). More recently, in 
recognition that multiple hatchery programs supplement 
some populations, an enhanced model was developed to esti-
mate PNI (Busack 2016). This model involves solving systems 
of complicated simultaneous equations to find equilibri-
um points and is calculated in a spreadsheet and run to equi-
librium. Regardless of the method used, when PNI is greater 
than 0.50, selection pressures imposed by the natural environ-
ment are assumed to be stronger than those imposed by the 
hatchery environment, whereas when PNI is less than 0.50 
the opposite is assumed to be true. The HSRG recommenda-
tions for “core/critical” Columbia River populations, such as 
Hanford Reach fall Chinook Salmon, were to maintain PNI 
values greater than or equal to 0.67. This would hypothetically 
allow for 67% of selection pressures to be exerted by natural 
processes. The average proportion of natural- origin returns 
(2012–2016) to the Priest Rapids Hatchery trap was 0.052 
and the average proportion of hatchery- origin spawners in 
Hanford Reach over the same period was 0.14 (Richards and 
Pearsons 2019). This resulted in a PNI value of 0.27, which 
was far less than the HSRG recommendation.

To address this concern, partnerships were expanded 
and innovations were implemented in an attempt to in-
crease PNI within the Priest Rapids Hatchery program. 
These actions represented a major change in hatchery oper-
ating procedures and required the existing partners, Grant 
County Public Utility District and Washington Department 
of  Fish and Wildlife (WDFW), to develop new methods 
and collaborations guided by hatchery reform goals. The 
Priest Rapids Hatchery program obtained four additional 
partners when the United States Fish and Wildlife Service, 
National Marine Fisheries Service, Yakama Nation, and 
Confederated Tribes of  the Colville Reservation joined with 
Grant County Public Utility District and the WDFW as 
co- signers on the 2006 Priest Rapids Project Salmon and 
Steelhead Settlement Agreement. This agreement formed 
the Priest Rapids Coordinating Committee’s Hatchery 

pNOB∕ (pNOB+pHOS)
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Subcommittee that was tasked with making unanimous de-
cisions on Priest Rapids Hatchery operations. This expanded 
set of  decisional partners created challenges in reconciling 
the different cultural, financial, and biological interests rep-
resented by these six organizations. For example, different 
objectives associated with marking and tagging required 
creative solutions to achieving PNI goals. It also required 
an increased number of  participating individuals within and 
among different organizations to achieve committee goals. 
In addition, a new agreement between the Grant County 
Public Utility District, WDFW, and the U.S. Army Corps of 
Engineers to produce fish at Priest Rapids Hatchery for the 
Army Corps of  Engineers mitigation program was formal-
ized in 2011. We document implementation of  these efforts 
and their relative impact in increasing PNI.

Improvements to Marking and Tagging  
and Monitoring and Evaluation

Estimates of  pNOB and pHOS, required to calculate 
PNI, are derived from demographic samples collected sys-
tematically from Priest Rapids Hatchery broodstock during 
spawning operations and from carcasses recovered during 
spawning ground surveys of  Hanford Reach (Richards and 
Pearsons 2019). Hatchery- origin fish are identified by tags 
and marks applied to fish as juveniles. Scales, coded wire 
tags (CWT), and otoliths collected from fish at the hatch-
ery and carcasses during spawning ground surveys provide 
information on fish age and origin. Additional data gath-
ered on fish size and sex are used to characterize any phe-
notypic differences between hatchery-  and natural- origin 
fish. Sample data are expanded by survey and mark rates to 
estimate the numbers of  hatchery-  and natural- origin fish 
within the survey population (e.g. Priest Rapids Hatchery 
broodstock, Hanford Reach population).

Increased investment in marking and tagging has led to 
improvements in monitoring and evaluation for the Priest 
Rapids Hatchery program. In 1977, the hatchery began 
clipping adipose fins and applying CWTs to a portion of 
released juvenile fall Chinook Salmon to determine contri-
butions to ocean and river fisheries. In 1982, the hatchery 
began marking ~200,000 juveniles annually with an adi-
pose clip and CWT. In 2008, an otolith marking program 
was initiated that enabled marking of  all juveniles released 
from the hatchery by altering water temperatures during 
incubation. Compared to other marking approaches, this 
technique was considered to be less stressful on fish and 
more cost- effective for both placing and recovering marks. 
Since all fish produced by the hatchery are marked, more 
precise estimates of  pNOB, pHOS, and PNI should be ob-
tained. Juvenile fish released from the hatchery in 2008 
(2007 brood year) began returning as 3- year olds in 2010. 
Increases in the number of  CWT and adipose fin clipped 
fish were prompted by a desire to enhance the precision 
of  estimated numbers of  hatchery-  and natural- origin fish 
as well as the possibility of  a mark- selective fishery. In 
release year 2010 and 2011, 600,000 fish received an adi-
pose clip and CWT and 1.0 to 1.1 million fish were tagged 
only with CWT. From 2012 to the present, the number of 
fish tagged only with CWT has been set at 600,000. Also 
in 2012, WDFW funded marking an additional 1 million 
fish with adipose clips. Additional adipose clipping and 
coded wire tagging has not been universally supported by 
all of  the decisional partners of  the program, and program 

objectives needed to be accomplished within the boundar-
ies set by the partners. By 2012, nearly all hatchery- origin 
fish could be identified effectively because most hatchery- 
origin fish return at 2 to 5 years of  age (Richards and 
Pearsons 2019).

Increased use of CWTs and otolith marking of all pro-
duced fish led to greater costs associated with Priest Rapids 
Hatchery monitoring and evaluation and expanded the oper-
ational partnerships with WDFW (e.g., otolith laboratory). 
Grant County Public Utility District and WDFW revised 
the monitoring and evaluation plan (Pearsons and Langshaw 
2009) and increased funding for WDFW staff  to process 
greater numbers of CWTs and analyze otoliths. Increased 
investments in tagging, collection, and analysis have led to 
greater confidence in estimates for pNOB, pHOS, and PNI 
relative to those determined before return year 2012, which 
resulted in broader support of the tagging program by deci-
sional partners.

Targeted Removal of Hatchery- Origin Adults  
at the Hatchery Trap

Hatchery- origin adult salmon returning to Priest Rapids 
Hatchery are removed from the Hanford Reach spawning 
population at the hatchery trap. Total broodstock require-
ments to meet program goals are typically less than 6,000, 
while the total number of fish returning to the trap has rou-
tinely been greater than three times this value. Recent collec-
tions at this trap indicated that over 90% of the fish entering 
the trap are of hatchery origin (Richards and Pearsons 2019). 
If  these fish were not removed, they would increase pHOS and 
decrease PNI for the integrated Hanford Reach population. 
The HSRG recommends maintaining pHOS at less than 0.30 
for the Hanford Reach population.

A trapping program with a goal of  24  hours/day 
and 7  days/week throughout the spawning migration 
(September–December) has been a consistent component 
of  recent Priest Rapids Hatchery protocols. Operating this 
trap in this manner, along with sport harvest and trapping 
at Ringold Springs Hatchery can remove over 80% of  Priest 
Rapids Hatchery- origin fish returning to Hanford Reach 
(Figure 1). Conversely, natural- origin fish dominate the fall 
Chinook Salmon population found in Hanford Reach, and 
the HSRG recommendation for maintaining pHOS below 

Figure  1. The percentages Priest Rapids Hatchery (PRH) or-
igin fish removed from the Hanford Reach at the PRH trap 
(lightest colored bar); and those occurring in the following lo-
cations: Hanford Reach spawning population (grey bar); and 
Hanford Reach sport harvest and Ringold Springs Hatchery 
(RSH) trap (black bar).
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0.30 have routinely been met in recent years. The impor-
tance of  the trap to achieving low pHOS can be seen in 
instances when trap efficiency was compromised. For exam-
ple, difficulties in maintaining continuous trap operation in 
2013 (G. Pearson, WDFW, personal communication) led to 
the lowest percentage of  hatchery fish captured (Figure 1) 
since 2012, an increase in hatchery- origin fish remaining in 
Hanford Reach, and the highest pHOS (0.28) recorded since 
2012.

Surplus Priest Rapids Hatchery fish removed by the trap 
make positive contributions elsewhere. While most surplus 
fish trapped between 2010 and 2018 (>200,000) were donated 
to local food banks (Figure 2), some are distributed to oth-
er groups, including tribes and educational groups that teach 
school students about salmon life history and ecology. In 2017 
and 2018, at the request of other parties, surplus fish were 

used for other hatchery programs whose broodstock needs 
were not met by their usual sources.

Prioritizing Collection of Unknown- Origin Fish  
at the Hatchery Trap

Most broodstock used for the Priest Rapids Hatchery 
program are collected from the hatchery trap (Figure 3), and 
strategies to increase the probability of  securing natural- 
origin fish as broodstock continue to be developed and eval-
uated. Fish with intact adipose fins and without CWTs are 
prioritized for broodstock collection and spawning as they 
are more likely to be of  natural origin. However, since only 
a portion of  hatchery- origin fish returning to the hatch-
ery trap have an adipose clip and CWT, this practice can-
not screen for all hatchery- origin broodstock. Additional 
broodstock selection criteria, including targeting larger fish 

Figure 2. The numbers of Chinook Salmon removed from the Columbia River at the Priest Rapids Hatchery trap and the num-
bers donated to food banks during return years 2012–2018.

Figure 3. Broodstock sources that have evolved as a result of the goals of hatchery reform: (A) Priest Rapids Hatchery trap; (B) 
Priest Rapids Dam adult collection facility; (C) and (D) Capture and transport of fish from the Hanford Reach of the Columbia 
River to Priest Rapids Hatchery by the Angler Broodstock Collection program.

(A)

(C)

(B)

(D)
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or specific temporal portions of  returns to the hatchery 
trap, have the potential of  improving PNI. However, use of 
such measures has only led to a small increase in pNOBs of 
broodstock sourced from the hatchery trap (Table 1), which 
have been insufficient in maintaining PNI above the 0.67 
goal.

Collecting Fish from a Mainstem River Trap
A fish trap located on the mainstem Columbia River at 

Priest Rapids Dam adjacent to the Priest Rapids Hatchery 
complex has also been used to collect broodstock in an at-
tempt to increase pNOB (Figure 3). Beginning in 2010, annual 
collection up to 1,000 fish without adipose marks or CWTs 
were made for use as hatchery broodstock. From 2012 to 2018, 
the number of broodstock fish collected from the mainstem 
fish trap each year (348–825) represented a smaller component 
of the total broodstock than those collected at the hatchery 
trap (4,028–4,875). However, the proportion of natural- origin 
fish from the mainstem trap has been much higher than at the 
hatchery trap (Table 1) and provides an important contribu-
tion to achieving the PNI goal.

Teaming with Anglers to Collect Fish  
in the Natural Environment

Hanford Reach, the free- flowing portion of the Columbia 
River between Priest Rapids Dam and Richland, Washington, 
contains the highest proportion of natural- origin fish suit-
able for Priest Rapids Hatchery broodstock. Estimates for 
the proportion of natural- origin fish collected from Hanford 
Reach are frequently above 0.9 (Richards and Pearsons 2019). 
Both seining and trapping have been considered as methods 

to collect broodstock from Hanford Reach, but neither were 
thought to have the potential to be as successful and cost 
effective as angling, due to challenges such as variable river 
depths, fast water flows, limited access, and impacts on fed-
erally listed species. Thus, angling was chosen as the best 
method for broodstock collection, even though it required the 
establishment of new partnerships to capture enough fish to 
substantially increase pNOB.

To effectively develop the angling method, given the pop-
ularity of the Hanford Reach Chinook Salmon sport fishery, 
a post- season fishing derby was initiated in 2012 as a means 
to increase pNOB without impacting the regular sport fishing 
season. Anglers are now drawn to Hanford Reach following 
the sport fishing season to participate in the “King of the 
Reach” tournament. Fish caught by anglers during this effort 
provide the Angler Broodstock Collection (ABC) component 
of the broodstock for Priest Rapids Hatchery. The incentives 
for anglers to participate were opportunities to: (1) compete 
and win prizes, (2) contribute to fish conservation, and (3) 
fish in quality waters with lower number of anglers follow-
ing the sport season closure. Anglers registered for the event 
are issued guidelines for collection and handling of live adult 
Chinook Salmon and provided equipment for holding live fish 
on their boats. When fish are caught, anglers either transport 
the fish to one of two locations where a hatchery transport 
truck is positioned, or call WDFW and Grant County Public 
Utility District personnel who will pick up the fish with an-
other boat and transport them to a hatchery transport truck 
(Figure 3). The angler catching the most fish is crowned “King 
of the Reach,” which is a source of pride among recreational 
anglers in the area that support the Priest Rapids Hatchery 

Table 1. Number of fall Chinook Salmon used as broodstock for Priest Rapids Hatchery production that were collected from the hatchery trap, 
the adult fish trap at Priest Rapids Dam, and the King of the Reach Tournament (Angler Broodstock Collection) during return years 2012–2018. 
Numbers in parentheses are the proportion of natural-origin fish in hatchery broodstock for each group.

Return Year Priest Rapids Hatchery Trap Priest Rapids Dam Adult Fish Trap Angler Broodstock Collection

2012 4,408 (0.06) 471 (0.56) 67 (0.91)

2013 4,476 (0.02) 658 (0.55) 308 (0.81)

2014 4,427 (0.04) 825 (0.83) 221 (0.92)

2015 4,875 (0.08) 348 (0.87) 301 (0.96)

2016 4,324 (0.06) 366 (0.73) 247 (0.96)

2017 4,511 (0.09) 809 (0.87) 348 (0.91)

2018 4,028 (0.13) 711 (0.88) 1,085 (0.93)

Mean 4,436 (0.07) 598 (0.76) 368 (0.91)

Table 2. Annual angler participation and harvest for the King of the Reach tournament held to collect Chinook Salmon broodstock for Priest 
Rapids Hatchery during return years 2012–2018.

Year Number of Anglers Number of Boats

Number of Chinook Salmon Harvested

Males Females Total

2012 57 21 42 26 68

2013 101 41 291 121 412

2014 65 25 164 132 296

2015 77 25 216 304 520

2016 115 38 132 202 334

2017 177 57 180 296 476

2018 277 85 614 607 1,221

Mean 124 42 234 241 475
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program. The effort started small, and the first year provid-
ed only 68 fish (Table  2). However, the local chapter of the 
Coastal Conservation Association, a large nationwide sport 
fishing group, assumed a larger responsibility and promoted 
the event nationally, leading to participation of greater num-
bers of anglers from around the country. Greatest participa-
tion and harvest occurred in 2018, when 85 boats (195 boat 
days) and 277 anglers (582 angler days) harvested 1,221 fish 
for broodstock. Currently, broodstock collection by the King 
of the Reach tournament is sustained by collaborative efforts 
of three organizations. Grant County Public Utility District 
provides funds and equipment, the Coastal Conservation 
Association and WDFW promote and advertise the event, 
and all three organizations work together to manage the 3- 
day tournament in late October. Pre- spawning mortality of 
harvested fish is generally low. For example, only one of 68 
fish harvested in 2012 died (1.5%) before being spawned at 
the hatchery, and 136 of 1,221 fish died (11.1%) before being 
spawned in 2018.

Real Time Otolith Reading and Spawning  
Protocol Adjustments

Currently, identifying Priest Rapids Hatchery- origin fall 
Chinook Salmon without CWTs and adipose fin clips re-
quires screening their otoliths for unique hatchery marks. 
Fish without otolith marks, adipose clips or CWTs are con-
sidered to be of  natural origin. Otolith reading typically 
occurs offsite in a laboratory and results are not available 
for several months. However, in 2014, we initiated a pro-
gram of  “real- time otolith reading” so that otoliths could be 
read and fish origin identified prior to combining gametes 
(Figure 4). This was accomplished by transporting WDFW 
otolith reading equipment and personnel to Priest Rapids 
Hatchery. During the first year of  this program, otoliths from 
both males and females were screened, but this slowed the 
spawning process. Since identification of  female origin was 
less consequential for pNOB than male origin (see spawning 
protocols below), only males are now screened. Milt from 
males identified as natural origin is used to fertilize eggs from 
females with highest probability of  being natural origin (e.g. 
ABC, Priest Rapids Dam, no CWT or adipose clip) during 
the peak spawning week.

Standard spawning protocol at Priest Rapids Hatchery 
consists of  combining the eggs from two females with milt 
from one male into a single 20 L bucket, combining the con-
tents of  two buckets, and moving the batch of  fertilized eggs 
to the incubation room. Modifications to this protocol were 
made during real- time otolith reading in 2014. Every natural- 
origin male identified by otolith reading (e.g., 2014–2017) 
was used to fertilize eggs from four females. Hatchery- origin 
males identified by otolith reading were only used to fertilize 
females if  production goals could not be met with available 
natural- origin males. In this situation, one hatchery- origin 
male was using to fertilize two females. It is important to 
meet production goals in order to meet mitigation require-
ments for which the hatchery was originally built. Increasing 
the male to female ratio from 1:2 to 1:4 does reduce effective 
population size. However, modifications to standard Priest 
Rapids Hatchery spawning protocols sought to balance risks 
of  domestication selection with risks of  reducing effective 
population size.

Four pieces of  information contributed to the final de-
cision on altering hatchery spawning protocols: (1) Priest 

Rapids Hatchery is a large program (> 5,000 broodstock) 
with a large number of  families produced; (2) the naturally 
spawning Hanford Reach population is large (median num-
ber of  returning fish has been greater than 50,000 since 1991; 
Richards and Pearsons 2019); (3) the naturally spawning 

Figure 4. Priest Rapids Hatchery otolith marking and reading 
program: (A) Otolith from juvenile fall Chinook Salmon mag-
nified 100× showing marking applied by manipulating water 
temperature (magnification 100×); (B) Same otolith shown in 
A magnified 200×; (C) WDFW personnel conducting real- time 
otolith reading to screen for hatchery origin of brood fish 
during hatchery spawning events. Otolith images in A and B 
courtesy of Wade Smith, Washington Department of Fish and 
Wildlife, Fish Aging Lab.

(A)

(B)

(C)
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Hanford Reach population is typically composed of  only a 
small proportion of  hatchery- origin fish (average pHOS of 
0.12 since 2012; Table 3); and (4) male Chinook Salmon of-
ten spawn with multiple females in the natural environment 
(Hankin et al. 2009; Schroder et al. 2010, 2012). Additionally, 
since HSRG recommendations focus on PNI as a primary 
driver of  modifications to Priest Rapids Hatchery program 
management, the possibility of  reducing effective popula-
tion size by using a 1:4 rather than the standard 1:2 ratio 
of  natural- origin males: females in hatchery spawning was 
viewed as an acceptable risk in order to increase pNOB and 
achieve the PNI goal.

In 2018, the real- time otolith- reading program was elimi-
nated from Priest Rapids Hatchery spawning operations due 
to the large number of  natural- origin fish obtained from the 
King of the Reach tournament. While most individual ABC 
males (58%; N = 554) were paired with four females during 
spawning operations, many individuals (42%; N = 401) could 
only be paired with one female due to lower availability of 
females on some spawning dates as the season progressed. 
Although not included in real- time otolith reading, otolith 
samples were collected from a subsample of  females and 
males that were part of  the broodstock during all years to 
determine the proportion of natural- origin broodstock and 
their contribution to the final determination of pNOB at the 
hatchery.

Effect of Reform Efforts on Proportionate  
Natural Influence

Prior to implementation of hatchery reform measures, 
the Priest Rapids Hatchery program relied on the hatchery 
trap, with little effort to target natural- origin fish for brood-
stock. Given the low number of  natural- origin fish returning 
to the hatchery trap, resulting PNI values were well below 
the HSRG recommendation. In recent years (2014–2018) 
the cumulative impact of  targeted selection of natural- origin 
broodstock has resulted in PNIs ranging from 0.70 to 0.89, 
which exceed the HSRG goal of  0.67 intended to reduce do-
mestication selection (Table 3). Reform efforts have varied in 
their effectiveness in raising PNI values. The high proportion 
of hatchery- origin fish in the hatchery trap and inability to 
identify hatchery- origin fish without an external mark great-
ly limits efforts to select fish at the trap to increase hatchery 
pNOB. However, the availability of  alternate broodstock 
sources at Priest Rapids Dam and from King of the Reach 

tournament angling, as well as the capacity to alter spawning 
protocols using real- time otolith reading, have led to substan-
tial PNI increases.

While the Hanford Reach population has spawners from 
both Priest Rapids and Ringold Springs hatcheries, Ringold 
Springs fish are progeny of the Priest Rapids Hatchery pro-
gram. Hanford Reach PNI estimates, derived from the model 
for multiple hatchery programs (Busack 2016), presently ex-
ceed the HSRG goal of  0.67 (Table  3) with appreciable in-
creases in pNOB, as hatchery protocols have been adapted. 
The Priest Rapids Hatchery program continues to evolve with 
guidance from agencies, tribes, and the HSRG. The problem- 
solving approach and creative use of  resources at Priest 
Rapids Hatchery to achieve a paradigm shift in operations 
illustrates how such cooperation can address hatchery reform 
challenges.

Furthermore, expanding decisional partnerships can result 
in new challenges as well as solve existing challenges in cases 
beyond hatchery reform, such as in harvest reform and habitat 
restoration. Adding diverse interests, representatives, and per-
sonalities to decision making can reduce management options 
when differing objectives collide. For example, the compro-
mise about marking and tagging at the hatchery reduced the 
options for achieving the overall goal. The compromise about 
marking and tagging at Priest Rapids Hatchery was a good 
example of how new decisional partnerships can result in re-
duced options to achieve goals. These new decisional partner-
ships add benefit to the program by providing broad support 
for an action.

New operational partnerships can help solve existing 
problems, as well as address new challenges created by new 
decisional partners. Partnerships with multiple organizations 
can help solve problems by bringing in new creative peo-
ple. This occurred when WDFW personnel were mobilized 
to read otoliths in real time, and the Coastal Conservation 
Association called upon their recreational angler base to in-
crease broodstock collection efforts at the King of the Reach 
tournament. In existing management or science programs, 
particularly those where goals have changed, expanding part-
nerships in decision making may also increase the need for 
developing partnerships in implementation and innovation. 
In short, the benefit of  achieving broad support for a man-
agement action created by increased participation in decision 
making can often result in new challenges that can inspire 
innovative implementation through expanding operational 
partnerships.
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Table 3. Proportionate natural influence (PNI) estimates for Hanford 
Reach fall Chinook salmon supplementation programs during return 
years 2012–2018. PNI was calculated from multiple population gene 
flow model (Busack 2016). pNOB = proportion of natural-origin fish 
in hatchery broodstock and pHOS = proportion of hatchery-origin 
spawners

Return Year pNOB pHOS PNI

2012 0.12 0.14 0.60

2013 0.13 0.28 0.46

2014 0.21 0.10 0.78

2015 0.18 0.10 0.76

2016 0.16 0.12 0.70

2017 0.25 0.08 0.84

2018 0.39 0.07 0.89

Mean 0.21 0.12 0.72
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