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Chapter 4
Screening Criteria for Restoration Projects

Brian L. Scarfe1

PREFACE

Watershed Restoration Program proposals have been evaluated for funding according to
several criteria, including (prioritized) resource benefits, community stability, employment, and
partnerships. In addition, resource management agencies have ranked watersheds by historical
aquatic resource values and degree of perceived impact from past logging practices, thereby
attempting to focus proposals on the more historically important, but degraded, aquatic ecosystems.
The primary purpose of the screening criteria described in this chapter is to facilitate rankings of
aquatic restoration projects within a watershed, although the methodology could be applied to
compare the merits of proposal submissions. The menu of potential aquatic restoration projects
within a moderately-sized watershed are typically numerous (20-50) as an outcome of condition
assessments that identify restoration needs and feasible opportunities with preliminary
prescriptions. Decisions on which of these projects should proceed and in what time sequence can
be made with the assistance of the project screening criteria outlined in this chapter. Cost-benefit
analyses can be arranged and compared on a spreadsheet, then weighted according to urgency in
returning the condition to an acceptable environmental standard, and by estimates of community
employment benefits. Thus, decisions on implementing annual sets of projects within a watershed
can be more systematic and effective, generating greater resource benefits per expenditure in both
the short and long term.

INTRODUCTION

This chapter outlines a practical methodology for the assessment of environmental restoration
projects from the perspective of their value to society. Essentially, the chapter provides a user-
friendly approach to the implementation of a multiple account evaluation framework for screening
watershed rehabilitation projects. The framework relies upon an environmental standards filter that
is consistent with the rehabilitation goals of Forest Renewal BC’s Watershed Restoration Program
to provide the necessary condition for project approval, an economic benefits filter to provide the
sufficient condition for project support, and an employment generation and community stability
filter to provide the “supporting cast” that resolves judgment calls when the economic benefits
filter provides uncertain results.

In addition, the chapter outlines the economic values that are relevant to the overall assessment
of the integrated fisheries, forestry, recreation, and other benefits of rehabilitation projects in a
manner that allows these benefits to be balanced against the costs of such projects. An appropriate
“social rate of discount” is identified for the present value calculations that may be needed to
assess restoration projects with multi-faceted, time-dependent and uncertain environmental
benefits.

________________________
1 BriMar Consultants Ltd., 1078 Quailwood Place, Victoria, BC V8X 4P2
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The chapter has six major sections, relating to:
• evaluation criteria for rehabilitation projects,
• the environmental standards filter,
• the economic benefits filter,
• the employment benefits and community stability filter,
• improving cost effectiveness through iterative risk assessments and adaptive management

strategies, and
• composite guidelines for screening rehabilitation projects.
A final section containing a brief summary appears at the end of the chapter.

EVALUATION CRITERIA FOR REHABILITATION PROJECTS

The fundamental rehabilitation goal of the Watershed Restoration Program (WRP) is to
restore, protect and maintain fisheries, aquatic and forest resources that have been adversely
impacted by logging operations and that would otherwise require several decades, if not centuries,
to recover naturally. Funding is to be provided by Forest Renewal BC (FRBC) to successful
applicants in support of rehabilitation proposals that are consistent with this fundamental
FRBC/WRP goal. Proposals are evaluated on the basis of four underlying criteria, each of which
has a weighting factor attached to it. These four criteria are prioritized as resource benefits,
community stability, employment generated and partnership development. Under the fundamental
criterion of resource benefits, watershed rehabilitation proposals are evaluated on their technical
feasibility and on their project costs in relationship to their potential benefits, measured from the
perspective of fisheries, aquatic and forest resource rehabilitation.

From this criteria, it follows that FRBC/WRP funding should only be made available for
projects that make a positive contribution towards the restoration and improvement of the
ecological health of a particular watershed. Eligibility for funding, therefore, requires that an
appropriate environmental standards filter be met. However, as a necessary condition for project
eligibility, the environmental standards filter will, in most instances, be multi-faceted because of
the variety of resources that are affected by the ecological health of a watershed.

Before funding is provided to a watershed rehabilitation project that passes the necessary
environmental standards filter, it also needs to be demonstrated that there is a reasonable
probability that the project would also pass a cost-benefit filter. Since the economic and
environmental benefits to society of many restoration projects are likely to be both time-dependent
and uncertain, it will often be difficult to assess whether or not these projects pass the sufficient
condition for funding, namely that their net present value from a societal perspective is positive.
Nevertheless, in principle, the economic benefits criterion of positive net present value ought to be
used to provide the sufficiency test, which permits one to choose those projects to be funded from
among all projects that satisfy the necessary environmental standards criterion.

When the economic benefits criterion only provides ambiguous results, the balance may be
tipped in one direction or the other by considering a community stability/employment
generation/partnership development filter. The greater these potential social benefits are, the less
likely will it be that major allocative mistakes will occur when judgment calls are made to provide
funding to rehabilitation projects for which the positive net present value or economic benefits
criterion cannot be demonstrated to have been met.
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In summary, the project screening criteria for watershed rehabilitation projects that are being
articulated in this chapter are hierarchical in structure. First, a necessary condition for funding
eligibility is that the project pass an environmental standards filter. A necessary and sufficient
condition for funding approval is that the project pass both an environmental standards filter and an
economic benefits (positive net present value) filter. In cases where the potential economic benefits
are too uncertain for one to be able clearly to demonstrate that the project passes the cost-benefit
filter, additional consideration should be given to the potential social benefits that the rehabilitation
project may provide. The environmental, economic and social benefits of watershed rehabilitation
projects may overlap in various ways. In particular, some of the social benefits may also classify as
economic benefits. However, as further articulated in the following sections, there is considerable
merit in taking a hierarchical decision-making approach to the evaluation of watershed
rehabilitation projects. A logical decision-making process is thereby imposed on the multiple
account evaluation framework.

THE ENVIRONMENTAL STANDARDS FILTER

Watershed rehabilitation projects should be assessed within an environmental standards
framework that encompasses the complete ecological health of the watershed. The restoration of
aquatic resources involves improvements to the quality of stream flows, fish-rearing habitats,
riparian forest lands and associated wetlands. It also involves the reduction in hillslope erosion
through road-bed restoration, the restoration of forest cover with appropriate species selection and,
wherever possible, the re-establishment of natural drainage networks. Improvements to tributary
streams and off-channel habitats as well as to the mainstem will often be involved. Although
restoration of forest resources and of aquatic resources are ordinarily interdependent, aquatic
restoration is usually a necessary condition for the restoration of fisheries resources, independent of
whether the focus of concern is with the commercial, aboriginal or recreational fisheries. Aquatic
restoration and forest restoration are often required together for the restoration of recreational
values, including values that relate to the abundance and variety of wildlife and birds.

It will often not be possible (nor always desirable) to restore watersheds that have been
impacted by logging operations to a pristine, as-it-was, state of nature. Nevertheless, the
environmental standards filter should ensure that eligible rehabilitation projects satisfy “best-
practice” techniques for restoring ecosystem health to the watershed. No resource values should be
ignored in this process. In particular, the restoration of fish habitat and riparian lands adjacent to
the streambed must be considered along with forestry values, even though their impact on fisheries,
wildlife and recreational values is indirect. (Compare Iverson and Alston 1994.)

Several other chapters in this volume identify and illuminate the “best-practice” techniques that
are available for resolving particular situations of fish habitat degradation. Individual rehabilitation
projects should be evaluated in relationship to known “best-practice” techniques by appropriate
technical assessors. Technical feasibility and project cost, in particular, should be reviewed in this
light. Where appropriate, technical assessors should recommend modifications to project proposals
that would bring their actual implementation closer in line with known “best-practice” techniques.

It is not the purpose of this chapter to elaborate upon the nature of the “best-practice”
techniques that are to be used in the restoration of the various components of degraded watersheds.
Nevertheless, project proposals should be evaluated from the perspective of how closely they
implement “best-practice” techniques. Indeed, such proximity should be a required element of the
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environmental standards filter, and only projects that pass this proximity test should be eligible for
FRBC/WRP funding.

THE ECONOMIC BENEFITS FILTER

The economic and environmental benefits that are associated with watershed rehabilitation
projects are multi-faceted, time-dependent and uncertain. There may be potential benefits to
fisheries resources that accrue only gradually over time in response to water quality and fish habitat
improvements. There may be aquatic and recreational resource improvements that also accrue
gradually. Finally, there may be enhancements to forest resource values, which could take a
century or more to achieve their full maturity. Because all of these potential benefits accrue at
various times in the future, it is essential to convert all future values into the present so that they
can be compared with current project costs. In addition, it is appropriate to evaluate all costs and
benefits in dollars of constant purchasing power. Project evaluation should be undertaken by
bringing all costs and benefits into present values, measured in equivalent dollars of today’s
purchasing power. Accordingly, future values should be expressed in constant dollars of today’s
purchasing power and then discounted back to the present using an appropriate real (or inflation-
adjusted) rate of interest.

The appropriate real rate of interest for discounting the future benefit stream that may be
associated with watershed rehabilitation projects combines additively a basic time-preference
element with a specific risk-premium. However, a case can be made for setting at least one of these
two elements equal to zero. The reason for this is that, in a general sense, the value to society of a
sound ecosystem ought to increase gradually over time in a way that offsets the effect of
discounting on the present value of the future stream of benefits, which may accrue from
investments in ecosystem restoration that are made today. In particular, there may be a general gain
in the form of a “public good externality” that accrues from these investments through their
potential to preserve and/or enhance the biodiversity of the environment. Put differently, there is a
general ecosystem risk to society if watershed restoration investments are not made and the
environment is allowed to deteriorate. This general risk may be accommodated in present value
calculations by either dropping the time-preference element or the specific risk-premium.

Nevertheless, specific investments in ecosystem restoration made today all have outcomes that
not only accrue in the future but also are to some degree uncertain. Accordingly, a real discount
rate that reflects their future orientation and their basic uncertainty should be applied to these
investments, but one that takes into account the offsetting general riskiness of not undertaking
investments in ecosystem health or, alternatively, the increasing value of ecosystem health to
society. Thus, it would be appropriate to apply a real discount rate of perhaps 3% per annum to the
present value calculations that necessarily underlie the application of a cost-benefit filter to the
evaluation of watershed rehabilitation projects. The application of significantly higher real discount
rates would not be appropriate in this context. (Compare Pearce and Turner 1990, Chapter 14, and
Zerbe and Dively 1994, Chapter 13.)

The economic and environmental benefits that enter the determination of net present value
using the suggested 3% real discount rate are likely to be multi-faceted in the case of watershed
rehabilitation projects. There may be a potential gain from the recovery of the fish stocks available
to the commercial, aboriginal and/or recreational fisheries. There may be a potential gain from the
renewed availability of clean water, from both instream use and consumptive use perspectives.
Recreational values may be enhanced by an increased abundance and variety of the flora and fauna
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of the particular watershed. Forest values may also be enhanced, if harvestable timber is enabled to
regenerate more quickly through watershed restoration activities. For each relevant future time
period, each of these potential gains should be aggregated into a single time-specific sum before
the whole stream of time-specific sums is discounted back into net present value terms. Since the
costs associated with the watershed rehabilitation project may also be incurred in various time
periods, the net present value (NPV) calculation involves the following discounted sum:

NPV =  B0 - C0  +  B1 - C1   +    B2 - C2     + . . . +   BT - CT  ,
                                         1  + r        (1 + r)2                (1 + r)T

where B1 represents the aggregated benefits made available by the project in year 1, 1 = 0...T.
C1 represents the costs incurred with respect to the project in the same year, and r is the real
discount rate, recommended herein to be set at 3% per annum. Projects that pass the economic
benefits filter will have an NPV that is greater than or equal to zero. (An example is presented in
Appendix 4-1.)

Fisheries benefits should ordinarily be estimated in the following way. Let S be the kilometric
length of streambed in which habitat improvements are likely to occur; let K be the likely impact
per kilometer of upgraded streambed in the particular watershed on the relevant fish stocks
(measured in terms of adult fish); and let Y be the average weight in kilograms of an adult member
of the relevant fish species. Then “SKY”  is the estimated growth in the biomass of the relevant fish
species that potentially may result from the watershed improvements, which are undertaken.

The economic value of this potential biomass growth will depend upon the particular fish species
in question. It is recommended that the following prices be used for various fish species in
estimating the economic value of biomass restoration, so that “SKY” should be multiplied by these
suggested price parameters for each period in which the additional potential biomass is available:

anadromous salmonid fish resources other freshwater fish resources

steelhead $4.50 ⋅ kg-1 kokanee $3.00 ⋅ kg-1

chinook $5.00 ⋅ kg-1 trout $2.50 ⋅ kg-1

sockeye $5.00 ⋅ kg-1 other sport fish $2.00 ⋅ kg-1

coho $4.00 ⋅ kg-1

chum $2.50 ⋅ kg-1

pink $2.00 ⋅ kg-1

The suggested price parameters given above are intended to represent the intrinsic value to
society of marginal additions to fish biomass, regardless of whether the associated fish become part
of the annual catch of a particular fishery. They are therefore intended to represent an amalgam of
commercial fishery values, recreational fishery values, aboriginal fishery values and spawner
values. However, it is known that sockeye, chum and pink are mostly of importance to the
commercial fishery; steelhead and the various freshwater fish resources are mostly of importance
to the recreational fishery; and chinook and coho are of importance to both these fisheries. The
aboriginal fishery draws variously upon all of these fish resources in different areas of the
province. Fish left uncaught and free to spawn are obviously of importance to the survival of any
particular fish species.
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Although these price parameters are all intended to represent the intrinsic value of fish, they
are nevertheless based upon estimates of commercial fishery values provided in two recent reports
published by the ARA Consulting Group Inc. The prices for chinook and coho rest upon the
firmest analytical basis, since they are the 1994 all-B.C. short-term marginal values to the
commercial fishery provided in the 1996 ARA report, rounded to the nearest whole dollar. The
prices suggested for the other salmonids (except steelhead) are based upon all-B.C. estimates
averaged for 1991-93 that were provided in the earlier 1994 ARA report, appropriately adjusted to
reflect the approximate degree of augmentation measured in the commercial values of chinook and
coho between the two ARA Consulting Group Inc. reports. The values placed upon steelhead and
resident freshwater fish resources are essentially “best guesses” derived from the commercially-
based intrinsic values of the various salmonids, since these fish are essentially not part of the B.C.
commercial fishery.

These intrinsic price parameters should be applied in any cost-benefit analysis regardless of
whether the additional potential biomass is expected to be harvested in a particular fishery or left to
regenerate under the constraints of natural attrition. However, in cases where the watershed
rehabilitation project also increases the value of a recreational fishery, an additional benefit equal
to the estimated increase in angler-days per year multiplied by a pricing factor of $40 per angler-
day should be specified, consistent with the 1996 ARA report finding that the marginal values of
chinook and coho resources in the recreational fishery exceed those found for the commercial
fishery. More generally, the same $40 per adult-visitor-day could be used in assigning amenity
values to other recreational benefits that may result from the watershed rehabilitation project. This
$40 figure seems consistent with current practice in the Pacific Northwest, and B.C. in particular.
(For further discussion, see Fortrends Consulting Inc., et al. 1991.)

Forest resource values may also be enhanced and brought forward towards the present by
successful watershed rehabilitation projects. However, if earlier timber harvesting is made feasible,
the harvests that are thereby foregone at a later date need to enter the net present value calculation
in an offsetting way. What is important to measure is the incremental net value generated from
timber harvests as they accrue over time, where the incremental net value in any particular year is
derived by deducting from the estimated value of the additional timber harvested all associated
harvesting, silviculture and management costs, not including stumpage payments made to the
Crown since these payments represent part of the incremental net value.

Species, quality and locational differences are all of considerable importance in assessing the
economic value of timber harvests. Nevertheless, it is recommended that only species differentials
be recognized in assessing enhancements to timber values that may incidentally arise from
associated watershed rehabilitation projects. The following price parameters, all measured in
dollars per cubic meter ($ ⋅ m-3 ), are suggested for use, where appropriate, in assessing the
incremental net value generated from B.C. timber harvests:

Cypress $135 ⋅ m-3 Fir $110 ⋅ m-3

Cedar $100 ⋅ m-3 Spruce $100 ⋅ m-3

Hemlock $  80 ⋅ m-3 Pine $  75 ⋅  m-3

Alternatively, a simple average net value of $100 .  m-3 could be used. Improvements in water
quality should also be appropriately valued from an instream use and/or consumptive use
perspective, as appropriate.
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Given these basic resource values, it should be possible to form an aggregated estimate of the
potential value of the resource benefits accruing in each future year, and from this stream of
benefits and associated costs obtain an estimate of the net present value of the rehabilitation
project. Of course, for most watershed rehabilitation projects, one will at best be able to provide a
gross estimate of the overall resource benefits for comparison with overall project costs.
Nevertheless, it is important to attempt this, even if implicitly, in assessing the relative merits of
proposed watershed rehabilitation projects. An example of the use of the net present value
approach to the assessment of a fictitious, but typical, watershed stream restoration proposal
involving fish habitat rehabilitation at Trout Creek, B.C., is provided in Appendix 4-1.

THE EMPLOYMENT BENEFITS AND COMMUNITY STABILITY FILTER

The economic benefits filter outlined in the previous section made no mention of possible
employment benefits or benefits to community stability that might result from the allocation of
FRBC/WRP funding to watershed rehabilitation projects. These indirect spill-over benefits may
well be important from a social perspective, and should be weighted into the complete evaluation
process whenever the economic benefits filter gives uncertain results. However, they should not be
added together with the direct economic and environmental benefits that enter the net present value
calculation.

The reason is that similar employment impacts and community stability impacts could
alternatively be obtained by spending the same amount of public money directly in the
communities adjacent to the proposed watershed rehabilitation project, instead of allocating this
funding to the project itself. Accordingly, positive impacts on employment generation and/or
community stability (and/or, for that matter, partnership development) should not be counted as
direct gains from the expenditure of FRBC/WRP funds on particular watershed rehabilitation
projects. Rather, emphasis should be placed on the question of whether or not funding allocations
from FRBC/WRP to the particular project are the best way of achieving these positive impacts, in
comparison with other ways of using the same amount of public funding to meet these ends.

Indirect gains to employment generation and/or community stability should only be given a
“supporting cast” role in the overall assessment of proposed watershed rehabilitation projects.
Their presence or absence should only be used to tip the balance towards funding or away from
funding when the economic benefits filter fails to indicate a strong probability of either positive or
negative net present value as a result of the uncertainties involved in measuring project benefits
and, in some instances, project costs. This is not to say that employment generation and community
stability (along with partnership development) are unimportant objectives. It is simply that these
objectives should not be considered to be the primary ones when FRBC/WRP funding is being
contemplated.

IMPROVING COST EFFECTIVENESS THROUGH ITERATIVE RISK
ASSESSMENTS AND ADAPTIVE MANAGEMENT STRATEGIES

Many watershed rehabilitation projects will involve an element of “learning-by-doing”. For
this reason, it will be valuable to approach watershed restoration in the province through the
funding of manageable-sized projects. Pooling the knowledge gained from the effective monitoring
of such manageable-sized projects will be helpful in reducing the uncertainties associated with
watershed rehabilitation projects that are to be developed in the future. This is particularly
important on the benefits assessment side, but it also relates to the technical effectiveness of project
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design. The pooling of the knowledge obtained from effective monitoring also provides for the
evolution over time of “best-practice” techniques in a manner that responds to up-to-date scientific
and practical experience.

Cost effectiveness can be improved by the use of iterative risk assessments and adaptive
management strategies. Manageable-sized projects provide the flexibility for frequent reassessment
of the risks associated with the adoption of specific mitigation and rehabilitation measures in
various watersheds. They also provide project and program managers with the opportunity to
reconsider their restoration strategies at frequent intervals. “Learning-by-doing” is less likely to
occur as effectively when indivisible large-scale rehabilitation projects are undertaken, since these
projects may well become locked into the use of yesterday’s “best-practice” techniques. Wherever
possible, therefore, it is useful to approach mitigation and rehabilitation programs in a sequential
manner, which allows at least the preliminary environmental outcomes from each individual
project to be assessed before the next related project is fully underway. As a result, the cost
effectiveness of the whole program is likely to be enhanced.

Training is also an important component in environmental restoration work. Although
considerable knowledge can be imparted through formal training programs, there is no ready
substitute for “on-the-job” training. Cost effectiveness for the whole watershed restoration program
will be well-served if representative rehabilitation projects are selected to provide the
apprenticeship training venue for new rehabilitation workers.

COMPOSITE GUIDELINES FOR SCREENING REHABILITATION PROJECTS

The multiple account evaluation framework outlined in this chapter essentially uses the
environmental standards filter to provide the necessary condition for a proposed watershed
rehabilitation project to be eligible for FRBC/WRP funding; it uses the economic benefits filter
(the positive net present value criterion) to provide the sufficient condition for funding approval for
each project proposal; and it uses the employment benefits and community stability filter to
provide the “supporting cast” when it is unclear whether or not the economic benefits filter is
satisfied. The decision matrix proposed here is, therefore, the simple one illustrated in Fig. 4-1.

Figure 4-1. Proposed decision matrix for screening watershed restoration
projects involving fish habitat rehabilitation.
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It should be noted that at two points in this diagram the project applicants could be invited to
resubmit their proposal after suitable revisions have been made. The first of these occurs if
eligibility is questionable because the necessary environmental standards filter gives uncertain
results. The second of these occurs if the economic benefits filter and the substitute employment
benefits and community stability filter both give uncertain results. Projects that pass the
environmental standards filter but fail the economic benefits filter should not be approved for
funding. Moreover, projects that pass the environmental standards filter, but for which the
economic benefits filter gives uncertain results, should only be approved for funding if they also
pass the substitute employment benefits and community stability filter. This third filter should not
be used as a substitute for the economic benefits filter if this second filter indicates failure by
generating a negative net present value.

SUMMARY

This chapter has outlined a user-friendly approach to the implementation of a multiple account
evaluation framework for screening watershed rehabilitation projects. This approach has three
components. An environmental standards filter provides the necessary condition for project
approval, while an economic benefits filter involving the usual cost-benefit criterion of positive net
present value provides the sufficient condition. In cases in which it is unclear whether or not the
sufficient condition has been met, an employment benefits and community stability filter may be
used to break the uncertainty.

The use of a 3% real discount rate is recommended for the calculation of net present value in
the assessment of the economic and environmental benefits of watershed rehabilitation projects.
Also recommended are certain resource values to be used for assessing the fisheries, aquatic,
recreational and forest resource benefits that may accrue to watershed rehabilitation projects. The
project screening criteria outlined should be of considerable value to both the applicants and the
reviewers who are involved in the project evaluation process for environmental restoration project
proposals.

Appendix 4-1. An Example of Net Present Value Estimation for a Proposed Fish Habitat
Rehabilitation Project.

This appendix sets out a numerical example of the net present value calculation on which the
economic benefits filter outlined earlier in this chapter is based. The numerical example is based
upon the Trout Creek Fish Habitat Rehabilitation proposal, a fictitious proposal which has been
used by the Watershed Restoration Program to illustrate the nature of the applications that the
program managers expect to receive.

The Trout Creek Fish Habitat Rehabilitation proposal requests two inputs of funding, $30,800
in year zero, and $10,000 in year one, with co-funding contributions amounting to $5,000 in each
of these two years. Although the co-funding contributions are in large part volunteer labour, they
should still be included as part of the real costs of the project. The estimated long-term resource
benefits from the project involve coho recovery/restoration of 305 adults per year, beginning in
year four, and steelhead recovery/restoration of 35 adults per year, beginning in year five. These
gains are expected to continue to accrue for twenty years after these adult returns commence. No
other specific resource benefits are identified.
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Since Trout Creek is in the Harrison Lake watershed adjacent to the lower Fraser Valley, the
average weights of these incremental adult coho and steelhead are conservatively estimated to be
3.2 kg and 5.0 kg, respectively. All of the incremental steelhead are assumed to be counted as
available to the recreational fishery. Accordingly, an estimated 70 angler-days per year are likely to
be created, at an estimated recreational value of $40 per angler-day, given the basic assumption
that the existence of one steelhead generates two angler-days. On the other hand, it is also assumed
that all of the incremental coho are counted as being available to the commercial fishery. As a
result, the overall estimate of 70 additional angler-days per year should be considered a reasonably
conservative one, because some of the coho would probably be available to the marine and
freshwater recreational fisheries. Although the actual harvest rate should not exceed 60% if
sufficient fish numbers are to survive for spawning, all fish biomass restoration should be counted
on the “fish have intrinsic value” assumption. This assumption renders it unnecessary to estimate
harvest rates for the purpose of net present value calculations.

Using the suggested biomass prices cited earlier in this chapter, the costs and benefits related to
the proposed rehabilitation project are as follows:

Year 0 $35,800, basic cost outlay
Year 1 $15,000, basic cost outlay
Year 2          0
Year 3          0
Year 4 $ 3,904, annual coho value (305 ⋅ 3.2 kg ⋅ $4.00 ⋅ kg-1)
Year 5 $ 3,904

          + $   787.50, annual steelhead value (35 ⋅ 5.0 kg ⋅ $4.50 ⋅ kg-1)
          + $ 2,800, annual recreation value (70 ⋅  $40 per angler-day)

Years 6 through 24, inclusive, are the same as Year 5.

At a 3% real discount rate, the value in Year 6 of one dollar received in each of the ensuing 19
years is $14.32. (See Appendix 4-2 for alternative number of years other than 19.) Thus, the value
in Year 6 of the future benefit stream of $7,491.50 per annum is $14.32 x $7,491.50 = $107,278.
Accordingly, the net present value (NPV) of the Trout Creek Fish Habitat Rehabilitation Project is:

NPV =  - $35,800 - $15,000  +  $3,904  +  $7,491.50  +  $107,278  , or
         (1 +.03)1   (1 +.03)4      (1 +.03)5        (1 +.03)6

NPV =  - $35,800 - $14,564 + $3,469 + $6,462 + $89,845, or

NPV =  $49,412.

Given the assumptions made, the net present value of the rehabilitation project is greater than
zero. Accordingly, the project would pass the economic benefits filter on these assumptions. Put
differently, a reasonable margin is available to offset unforeseen costs and/or the possibility that
somewhat smaller resource benefits might accrue over time. The benefit-cost ratio for the
rehabilitation project is approximately 2:1.
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Appendix 4-2.  Present Value Calculations:  Years 1 to 25

The following numbers give the present value of $1.00 received T years in the future, and the
present value of $1.00 received in each year for the next T years, given a 3% discount rate.

                                                                                                                                                                
          Year                        Present Value of $1.00            Present Value of $1.00 Per Year
                                              1     with r = 0.03 1 [ 1  -    1    ]  with r = 0.03
                                          (1+r)T                                                                r        (1 + r) T                                          
             1 0.9709 0.97
             2 0.9426 1.91
             3 0.9151 2.83
             4 0.8885 3.72
             5 0.8626 4.58
             6 0.8375 5.42
             7 0.8131 6.23
             8 0.7894 7.02
             9 0.7664 7.79
           10 0.7441 8.53
           11 0.7224 9.25
           12 0.7014 9.95
           13 0.6810         10.63
           14 0.6611         11.30
           15 0.6419         11.94
           16 0.6232         12.56
           17 0.6050         13.17
           18 0.5874         13.75
           19 0.5703         14.32
           20 0.5537         14.88
           21 0.5376         15.42
           22 0.5219         15.94
           23 0.5067         16.44
           24 0.4919         16.94
           25 0.4776         17.41

Given the 3% discount rate, it is possible to ascertain from this table the present value of a stream
of payments of $1.00 per year, which start in year N and last for T years, by multiplying the
appropriate number for T years from the right hand column by the number for N years from the left
hand column. Thus, the present value of $7,491.50 per year commencing in year six and lasting
until year 24 (for 19 years in total) is

$7,491.50 x 14.32 x 0.8375 = $89,845.


