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1 Introduction

Comparing benefits and costs for ecosystem restoration provides a challenge to planners and
decision makers because benefits and costs are not measured in the same units. Environmental
restoration benefits can be measured in habitat units or some other physical unit, while costs
are measured in dollars. Therefore, benefits and costs cannot be directly compared. Two
analyses are conducted to help planners and decision makers identify plans for implementation,
though the analyses themselves do not identify a single ideal plan. These two techniques are
cost effectiveness and incremental cost analysis. Use of these techniques are described in the
Economic and Environmental Principles and Guidelines for Water and Related Land Resource
Implementation Studies (U.S. Water Resources Council 1983).

Cost effectiveness compares the annual costs and benefits of plans under consideration to
identify the least cost plan alternative for each possible level of environmental output, and for
any level of investment, the maximum level of output is identified.

Incremental cost analysis of the cost-effective plans is conducted to reveal changes in costs as
output levels are increased. Results from both analyses are presented graphically to help
planners and decision makers select plans. For each of the best buy plans identified through
incremental cost analysis, an “is it worth it?” analysis is then conducted for each incremental
measure or plan to justify the incremental cost per unit of output to arrive at a recommended
plan.

For this study, the environmental output is the average annual habitat unit (AAHU), which is
derived from the product of a Habitat Suitability Index and an alternatives acreage. The
development of the AAHU is discussed in detail in the Appendix C — Habitat Modeling.



2 Measures and Alternatives
2.1 Measures

A measure is defined as a means to an end; an act, step, or procedure designed for the
accomplishment of an objective. In other words, a measure is a feature (structure), or an
activity, that can be implemented at a specific geographic site to address one or more planning
objectives. Measures are the building blocks of alternatives and are categorized as structural
and non-structural. Equal consideration was given to measures during the planning process
while conducting this feasibility study.

2.2 Alternatives

The array of management measures was combined into alternatives that would address
ecosystem restoration of the riverine habitats, as well as restore structure and function of the
study area. Each of the alternatives listed below could be a standalone plan or be combined
with other alternatives to form a suite of plans.

e Alternative 3A — Saline marsh in existing cells
e Alternative 3B — Saline marsh in existing cells and living shoreline

e Alternative 3C — Saline marsh in existing cells, addition of new low and high
elevation marsh cells

e Alternative 3D — Saline marsh in existing cells, addition of new low and high
elevation marsh cells

e Alternative 3E — Saline marsh in existing cells, addition of new low and high
elevation marsh cells and living shoreline



3 Average Annual Habitat Units and Costs

To determine benefits of an environmental restoration plan, future with-project environmental
outputs are compared to future without-project outputs. The difference between the two
represents the benefits from project implementation. The Average Annual Habitat Units
(AAHUSs) were calculated using the Annualizer Tool in the Institute for Water Resources
Planning Suite Il. Appendix C — Habitat Modeling provides further documentation on how
AAHUs were calculated for each Future-Without Project (FWOP) and Future-With Project
(FWP) condition benefits.

3.1 Existing and Future-Without Project Average Annual Habitat Units

For this study, FWOP baseline conditions are assumed to be the same as existing conditions,
given the existing habitat quality. Future-Without Project conditions were estimated by a team of
biologists, including representatives from USACE as well as the Texas Parks & Wildlife
Department and local representatives.

3.2  Future-With Project Average Annual Habitat Units

Environmental restoration benefits are calculated by subtracting the FWOP AAHU from the
FWP AAHU. For the comparison of measures, both environmental outputs and costs were
annualized over a 50-year planning horizon using the FY 2023 Federal Discount Rate of 2.5%
(per EGM 23-01 dated 15 October 2022).

The resulting benefits are then used, along with annual costs, to identify cost effective plans and
perform incremental cost analysis. The calculation of benefits (outputs/AAHUS) are shown in

. FWOPR | RWP AAHU
Reach Alternatives AAHU | AAHU | Benefits Acres
3A 7.87
GIWW along 3B 11.87
Goose Island
State Park 3C 16.52
3D 17.27




3.3

Costs

Total project economic costs were annualized using the Annualizer tool in Institute for Water
Resources (IWR) Planning Suite Il. A period of analysis of 50 years was used, along with a
Federal Discount rate of 2.5%. Prices are expressed in October 2023.

provides a summary of total and annual costs, including an initial estimate of annualized
Operations, Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) for each

alternative. Project first cost includes construction costs; planning, engineering, and design
(PED); construction management; and contingency estimates. Real estate cost was estimated
on a per-acre basis for each alternative and includes a contingency factor. Construction
durations were estimated to be 9 to 11 months for all alternatives, used to calculate interest
during construction (IDC). Construction and related first costs, real estate cost and IDC are
summed to calculate the annual investment costs. The annual with-project OMRR&R is added
to the annual investment cost to obtain the total annual costs.

Project Economic Annual Annual Annual Total
Reach First Cost Real Estate IDC Investment | M&AM Annual
Cost OMRRR
PFC Cost Cost
1. GIWW MM X to MM Y
ALT 3A $3,597,200 | $1,915,700 $51,400 $5,564,300 $196,200 Inggged $0 $196,200
Included
ALT 3B $4,271,700 | $4,383,300 $80,600 $8,735,700 $308,000 PFC $0 $308,000
Included
ALT 3C $5,400,700 | $1,509,200 $78,800 $6,988,700 $246,400 PEC $7,400 | $253,800
Included
ALT 3D $5,447,600 | $1,508,100 $79,300 $7,035,100 $248,000 PEC $7,400 | $255,400




Cost Effectiveness and Incremental Cost Analysis

To conduct the CE/ICA analysis, environmental restoration benefits (increase in with-project
AAHUSs) and annual costs were entered into IWR Planning Suite Il. Cost effective plans are
defined as the least expensive plan for a given set of benefits, or environmental output. In other
words, no other plan would provide the same or more benefits for a lower cost.

3.3.1 Cost Effective Plans
Table 3-1. Annual Benefits and Annual Cost for Cost Effective Alternatives by Reach

Note that cost effective plans (red triangles) include those identified as “Best Buy” plans (green
squares), which will be discussed in the next section.

Figure 3-1. Cost Effective Results
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3.3.2 Incremental Analysis and Best Buy Plans

The next step in the CE/ICA analysis is to perform an incremental cost analysis (ICA) on the
cost-effective plans. ICA compares the incremental cost per incremental benefit (output or
increase in environmental output) among the plans to identify plans that maximize the last dollar
spent. Starting with the no action plan, the incremental cost per incremental benefit is calculated
from the no action for each cost-effective plan. The plan with the least incremental cost per
incremental output is identified as the first of the “with-project” best buy plans. Then starting with
that plan, the incremental cost per incremental benefit is calculated between that plan and each
remaining cost-effective plan, and the one with the least incremental cost per incremental
benefit is identified as the next plan in the array of best buy plans. This process continues until
there are there are no remaining plans. The last plan in the best buy array, is typically the
“kitchen sink” plan, or the plan that contains all the management measures being analyzed.

From the cost-effective alternatives, two were identified as “Best Buy” plans (including the No
Action plan). The result of the analysis is shown graphically in Error! Reference source not
found.. Error! Reference source not found.The alternative Best Buy plans are:

o Alternative No Action Plan (by definition)

e Alternative 3D

Figure 3-2. Incremental Cost Analysis Result
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Table 3-2. Best Buy Plans
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No Action Plan 0 $0 0 0 0 0 $0
Alternative 3D 17.27 | $255,400 | $14,800 | $255,400 17.27 $14,800 | $7,000,000
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