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WALLA WALLA COST ENGINEERING
MANDATORY CENTER OF EXPERTISE

COST AGENCY TECHNICAL REVIEW
CERTIFICATION STATEMENT
For Project No. 101394

SWF San Marcos Section 206
Aqguatic Ecosystem Restoration Project

The San Marcos Aquatic Ecosystem Restoration — Section 206 as presented by
Fort Worth District, has undergone a successful Cost Agency Technical Review
(Cost ATR), performed by the Walla Walla District Cost Engineering Mandatory
Center of Expertise (Cost MCX) team. The Cost ATR included study of the
project scope, report, cost estimates, schedules, escalation, and risk-based
contingencies. This certification signifies the products meet the quality standards
as prescribed in ER 1110-2-1150 Engineering and Design for Civil Works Projects
and ER 1110-2-1302 Civil Works Cost Engineering.

As of January 8, 2014, the Cost MCX certifies the estimated total project cost:

FY 2014 Project First Cost: $3,576,000
Total Project Cost: $3,642,000
Estimated Federal Cost:  $2,417,000

It remains the responsibility of the District to correctly reflect these cost values
within the Final Report and to implement effective project management controls
and implementation procedures including risk management throughout the life
of the project.

m Kim C. Callan, PE, CCE, PM
Chief, Cost Engineering MCX

® Walla Walla District
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Detailed Cost Estimate and Cost Analysis

Project Goals and Objectives

The primary goal of this study is to develop an aquatic ecosystem restoration plan that provides
the greatest ecosystem benefits relative to implementation costs for the San Marcos 206 Project.
The following objectives were developed to address specific problems and opportunities
identified during the planning process.

e Increase habitat quality of the riparian corridor

¢ Improve the function of the riparian corridor as a buffer against sediment and pollutant

inputs

e Increase aquatic habitat quality
Reduce recreational impacts on habitat quality and on listed species
Improve habitats for federally listed species

Opportunities for meeting the objectives of this study include availability of restoration methods
that have been tested for feasibility and effectiveness, existence of ongoing and planned
restoration efforts affecting the San Marcos River, and availability of a large portion of lands
within the study area for implementation of restoration measures.

Expansion on Adjacent Restoration Efforts - Riparian and aquatic habitats
associated with Spring Lake were recently restored though Section 206 funding and
included measures, such as the removal of nonnative plants, that would have cumulative
benefits on these habitats through restoration measures proposed for this study; other
restoration efforts that have or would benefit the study area include the Edwards Aquifer
Habitat Conservation Plan, community efforts to control elephant ear on private lands
adjacent to the river, and others.

Availability of Restoration Methods and Materials - Efforts by USFWS, TPWD, and
the TSU, River Systems Institute to conserve and restore the San Marcos River
ecosystem provide the knowledge and experience necessary to develop feasibility and
cost-effective restoration measures; furthermore, the current availability of plant stock
propagated from local specimens increases the success probability of restoration efforts.
Availability of Lands for Restoration - A large portion of the floodplain corridor is

publicly owned, primarily by the City of San Marcos, which provides the opportunity to
reduce the impacts of urbanization by expanding the riparian corridor and improving
discharge locations to restore the function of riparian forests.

Methodology

Through coordination with the USFWS and TPWD, nine restoration measures were developed to
solve ecosystem problems and address the goals of the project: controlling discharge, increasing



the width of the riparian forest, improving wetlands in the watershed, controlling riparian exotic
plants, controlling aquatic exotic plants, removing sediments from the channel, creating
recreational access structures, controlling nuisance waterfowl, and educating the public. These
measures were developed in sufficient detail to project their benefits across target years
throughout the life of the project, to estimate costs, and to assess feasibility. These measures
were developed in sufficient detail to project their benefits, estimate costs, and assess
engineering feasibility. Incremental Cost Analysis (ICA) was used to determine the most cost-
effective plan from all possible combinations of measures. The cost of each measure evaluated as
average annual cost units (AACUs) was compared to the benefit of each measure evaluated as
AAHUSs. Through ICA, nine best-buy plans, including the No Action Plan, were identified, and
seven of these best-buy plans were incrementally justified. Best-buy Plan 8, the most expensive
and incrementally justified plan. includes six measures. Once the recommended plan was
chosen, a detailed cost estimate was prepared in MII 4.2 as well as a detailed OMRR&R cost
estimate, that was no included as part of the fully funded cost estimate. The Planning,
Engineering and Design (PED) and Construction Management (CM) costs are reflected as 10
percent of the total cost for each alternative. PED and CM are assumed at the same percentage
since it is a small project with minimal structural development. This is an ecosystem project
with no items of work that are unusual or specialized with a design that has been used in the area
previously.

Assumptions and Constraints

All work will be done within the current limits. The estimate is based on the assumption that this
project will be awarded to a small business that will completed the majority of the work, with
minimal specialty items being subbed out. It is assumed that there will be no need to capture
sales tax since the project is located within Texas and contractors should fill out the proper
request for tax exemption before beginning wok. Material being excavated from the wetland
restorations will hauled to the San Marcos Animal Shelter for future use as needed. Plants and
seeds being used for this project are assumed to be available from the same nurseries that were
used for a previous project. The estimate is based on the assumption that the trees being chipped
will be spread on site over the areas invasive species are being removed so no costs are
associated with hauling that material off site or disposing of material.

Risks

Contingencies were developed and applied where areas of uncertainty exist. Risks for each
alternative were based on available information and difficulty of the task. The computation of
the contingency for each alternative was influenced by the known variables and their associated
risk and was incorporated in the estimate.

Contingencies were based on an abbreviated cost risk analysis broken out for each of the features
incorporated in the CE-ICA. The contingencies run from 17.82% to 24.88% with an overall



construction contingency of 21.79%. The risks were determined by a collaboration of the PDT
members and possible issues that may arise before and during construction.

The costs associated with LLERDS include a 21.8% contingency.

Alternatives

Project measures were developed through coordination with the City of San Marcos, USFWS,
and TPWD to address the stated problems within the constraints identified and represent stand
alone actions that would improve the aquatic ecosystem. Guidelines provided in the following
documents would be adhered to during design and implementation of proposed measures, where
applicable. The following measures were considered:

CONTROL OF EXOTIC SHRUBS AND TREES (EXOT) - EXOT would improve the structure of
the riparian forests by reducing the cover of exotic invasive shrubs and increasing the density of
snags. These shrubs occupy the middle canopy of the riparian forest resulting in a dense cover of
smaller stems. By removing these high frequency, small stems, EXOT would result in a
reduction of basal area to optimum or near- optimum conditions in Type 1, Type 2, and Type 4
forests at TY1 (Appendix B, Table B-2). Because no exotics occur within Type 3 forest, this
forest type would not benefit from EXOT.

RESTORE RIPARIAN CORRIDOR (RIP1 AND RIP2) - Two scales were considered for the
development of the RIP (Appendix F, Table F-3). One scale, RIP1, would result in restoration of
the riparian corridor by vegetative management within existing, low-quality forest types and
improved lands to obtain increased habitat quality. A second scale, RTP2, would restore the
riparian corridor by first removing impervious surfaces, such as parking lots and other hardpan
or concrete structures, then planting native vegetation. Both scales would require relocation of
trails. These trails are necessary for operation and maintenance of other recreational features
within an existing, continuous trail system that connects the various public lands in the study
area. Trails proposed for relocation travel near the river and allow easy access for recreationists
at unauthorized locations. The cost of removing trails would be considered part of the initial
construction cost and the cost to construct replacement trails would be considered operation and
maintenance.

CONTROL OF EXOTIC AQUATIC VEGETATION-EMERGENT (EXOA) - It is assumed that the
removal of elephant ear would result in restoration of native riverine habitats at TY1 and
continue throughout the life of the project (Appendix B, Tables B-3 through B-5). These habitats
are assumed to have the same suitability as existing adjacent riverine habitats. Removal of
elephant ear would not only result in an increased area of suitable riverine habitats, but would
increase suitability of native riverine habitats by improving foraging conditions for both
smallmouth bass and belted kingfisher (Appendix B, Tables B-4 and B-5). This measure would
also benefit listed species by restoring portions of the channel invaded by elephant ear to native
habitats. There is evidence to suggest that fountain darters prefer native vegetation over some
nonnative plant species, and that Texas wild-rice once occurred in portions of the channel now
occupied by elephant ear.



RESTORE SHORELINE (SHORE1 AND SHORE2) - Two scales were considered for the
development of the SHORE. SHORE1 would result in restoration of the shoreline by stabilizing
areas of erosion. SHORE2 would include all of the restoration features of SHORE1 and would
remove recreational headwalls at two locations and concrete debris from an area of the river
channel near the shore.

CONTROL OF DISCHARGE (DISC) - Similar to SHORE and RIP, it is assumed that habitats
providing the same benefits as Type 5 forests would be restored where DISC is implemented and
that HUs would accrue at the same rate described for Type 5 forest under implementation of RIP
(Appendix B, Table B-2). It is also assumed that DISC would reduce future input of suspended
sediments to the San Marcos River (Appendix B, Tables B-3 and B-4). It is assumed that the
DISC improvements proposed at locations throughout the study area would be sufficient to affect
the relative composition of substrates (coarse vs. fine) within the channel. DISC would also
reduce the magnitude of pollutant concentrations following storm events, which would benefit
listed species similar to SHORE.

REMOVAL OF ACCUMULATED SEDIMENTS (SED) - It is assumed that SED would affect the
relative composition of substrates (coarse vs. fine) throughout the entire study area over the life
of the project (Appendix B, Tables B-3 and B-4), thus improving the quality of substrates for
foraging conditions of the selected HSI model species. It was assumed that implementation of
DISC and SED would have a cumulative effect on substrates, resulting in a greater improvement
than implementation of either measure by itself. It is assumed that Texas wild-rice prefers the
coarse substrates, which were historically predominant in the study area, for establishment; thus,
SED would provide a substantial benefit to Texas wild-rice. It is assumed that there would be
10% sediment removal initially and 20% would be removed during the 3 year establishment
period.

RESTORATION OF WETLANDS (WET) - It is assumed that construction, function, and habitat
quality of wetlands restored under WET would be similar to the existing Sessoms Creek
wetlands (Appendix B, Tables B-6 and B-7). It is assumed that habitat would be available at TY'|
and would remain relatively constant through the life of the project. The removal of trees would
be required for restoration of wetlands at the Sessoms Creek location; however, the surrounding
forest at this location is an upland forest and the loss of these habitats is assumed to have no
effect on the suitability of the surrounding forest.

EDUCATION (EDU) - There are no quantifiable benefits, as evaluated using selected models,
that are assumed to occur as a result of education. However, it is assumed that EDU would result
in reduced adverse impacts at a more localized scale and specifically to endemic species.

MANAGEMENT OF WATERFOWL (DUCK) - There are no quantifiable benefits, as evaluated
using selected models, that are assumed to occur as a result of the management of waterfowl.
While nonnative waterfowl likely have resulted in some level of degradation of shoreline
habitats in the riparian zone, this effect would be difficult to quantify. However, it is assumed
that DUCK would result in reduced adverse impacts at a more localized scale and specifically to
endemic species.



Recommended Plan

The recommended plan was chosen to be the one that had the most benefit for the cost based on
the Cost Estimated —Incremental Cost Analysis. The measures that were carried forward are:
EXOT, RIP2, EXOA, DISC, SED, and WET.
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