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COASTAL WETLANDS PLANNING, PROTECTION & RESTORATION ACT
Public Law 101-646, Title 111

SECTION 303. Priority Louisiana Coastal Wetlands Restoration Projects.
e Section 303a. Priority Project List
* NLT 13 Jan 91, Sec. Of Army (Secretary) will convene a Task Force
* Secretary
e Administrator, EPA
e Governor, Louisiana
* Secretary, Interior
» Secretary, Agriculture
* Secretary, Commerce
* NLT 28 Nov. 91, Task Force will prepare and transmit to Congress a Priority List of
wetland restoration projects based on cost effectiveness and wetland quality.
e Priority List is revised and submitted annually as part of President’s budget.
e Section 303b. Federal and State Project Planning
* NLT 28 Nov. 93, Task Force will prepare a comprehensive coastal wetlands
Restoration Plan for Louisiana.

* Restoration Plan will consist of a list of wetland projects, ranked by cost
effectiveness and wetland quality.

* Completed Restoration Plan will become Priority List.

» Secretary will ensure that navigation and flood control projects are consistent with
the purpose of the Restoration Plan.

e Upon submission of the Restoration Plan to Congress, the Task Force will conduct
a scientific evaluation of the completed wetland restoration projects every 3 years
and report findings to Congress.

SECTION 304. Louisiana Coastal Wetlands Conservation Planning.

* Secretary; Administrator, EPA; and Director, USFWS will:

* Sign an agreement with the Governor specifying how Louisiana will develop and
implement the Conservation Plan.

* Approve the Conservation Plan.

* Provide Congress with periodic status reports on Plan implementation.

* NLT 3 years after agreement is signed. Louisiana will develop a Wetland
Conservation Plan to achieve no net loss of wetlands resulting from development.

SECTION 305. National Coastal Wetlands Conservation Grants.

* Director, USFWS, will make matching grants to any coastal state to implement
Wetland Conservation Projects (projects to acquire, restore, manage, and enhance real
property interest in coastal lands and waters).

* Cost sharing is 50% Federal/50% State.

SECTION 306. Distribution of Appropriations.

* 70% of annual appropriations not to exceed (NTE) $70 million used as follows:

* NTE $15 million to fund Task Force completion of Priority List and Restoration
Plan—Secretary disburses the funds.



e NTE $10 million to fund 75% of Louisiana’s cost to complete Conservation Plan—
Administrator disburses funds.

* Balance to fund wetland restoration projects at 75% Federal/25% Louisiana-
Secretary disburses funds.

15% of annual appropriations, NTE $15 million for Wetland Conservation Grants—

Director, USFWS disburses funds.

15% of annual appropriations, NTE $15 million for projects authorized by the North

American Wetlands Conservation Act—Secretary, Interior disburses funds.

SECTION 307. Additional Authority for the Corps of Engineers.

Section 307a. Secretary authorized to:

* Carry out projects to protect, restore, and enhance wetlands and aquatic/coastal
ecosystems.

Section 307b. Secretary authorized and directed to study feasibility of modifying

MR&T to increase flows and sediment to the Atchafalaya River for land building

wetland nourishment.

* 25% if the state has dedicated trust fund from which principal is not spent.

* 15% when Louisiana’s Conservation Plan is approved.
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TITLE III--WETLANDS

Sec. 301. SHORT TITLE.

This title may be cited as the "Coastal Wetlands Planning, Protection and Restoration Act".
Sec. 302. DEFINITIONS.

As used in this title, the term--

(1) "Secretary" means the Secretary of the Army;

(2) "Administrator" means the Administrator of the Environmental Protection Agency;

(3) "development activities" means any activity, including the discharge of dredged or fill
material, which results directly in a more than de minimus change in the hydrologic
regime, bottom contour, or the type, distribution or diversity of hydrophytic vegetation, or
which impairs the flow, reach, or circulation of surface water within wetlands or other
waters;

(4) "State" means the State of Louisiana;

(5) "coastal State" means a State of the United States in, or bordering on, the Atlantic,
Pacific, or Arctic Ocean, the Gulf of Mexico, Long Island Sound, or one or more of the
Great Lakes; for the purposes of this title, the term also includes Puerto Rico, the Virgin
Islands, Guam, the Commonwealth of the Northern Mariana Islands, and the Trust
Territories of the Pacific Islands, and American Samoa;

(6) "coastal wetlands restoration project" means any technically feasible activity to create,
restore, protect, or enhance coastal wetlands through sediment and freshwater diversion,
water management, or other measures that the Task Force finds will significantly
contribute to the long-term restoration or protection of the physical, chemical and
biological integrity of coastal wetlands in the State of Louisiana, and includes any such
activity authorized under this title or under any other provision of law, including, but not
limited to, new projects, completion or expansion of existing or on-going projects,
individual phases, portions, or components of projects and operation, maintenance and
rehabilitation of completed projects; the primary purpose of a "coastal wetlands restoration
project"” shall not be to provide navigation, irrigation or flood control benefits;

(7) "coastal wetlands conservation project" means--

(A) the obtaining of a real property interest in coastal lands or waters, if the obtaining of
such interest is subject to terms and conditions that will ensure that the real property will
be administered for the long-term conservation of such lands and waters and the
hydrology, water quality and fish and wildlife dependent thereon; and

(B) the restoration, management, or enhancement of coastal wetlands ecosystems if such
restoration, management, or enhancement is conducted on coastal lands and waters that are
administered for the long-term conservation of such lands and waters and the hydrology,
water quality and fish and wildlife dependent thereon;

(8) "Governor" means the Governor of Louisiana;

(9) "Task Force" means the Louisiana Coastal Wetlands Conservation and Restoration
Task Force which shall consist of the Secretary, who shall serve as chairman, the
Administrator, the Governor, the Secretary of the Interior, the Secretary of Agriculture and
the Secretary of Commerce; and

(10) "Director" means the Director of the United States Fish and Wildlife Service.
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SEC. 303. PRIORITY LOUISIANA COASTAL WETLANDS RESTORATION PROJECTS.

(a) PRIORITY PROJECT LIST.--

(1) PREPARATION OF LIST.--Within forty-five days after the date of enactment of this title,
the Secretary shall convene the Task Force to initiate a process to identify and prepare a
list of coastal wetlands restoration projects in Louisiana to provide for the long-term
conservation of such wetlands and dependent fish and wildlife populations in order of
priority, based on the cost-effectiveness of such projects in creating, restoring, protecting,
or enhancing coastal wetlands, taking into account the quality of such coastal wetlands,
with due allowance for small-scale projects necessary to demonstrate the use of new
techniques or materials for coastal wetlands restoration.

(2) TASK FORCE PROCEDURES.--The Secretary shall convene meetings of the Task Force as
appropriate to ensure that the list is produced and transmitted annually to the Congress as
required by this subsection. If necessary to ensure transmittal of the list on a timely basis,
the Task Force shall produce the list by a majority vote of those Task Force members who
are present and voting; except that no coastal wetlands restoration project shall be placed
on the list without the concurrence of the lead Task Force member that the project is cost
effective and sound from an engineering perspective. Those projects which potentially
impact navigation or flood control on the lower Mississippi River System shall be
constructed consistent with section 304 of this Act.

(3) TRANSMITTAL OF LIST.--No later than one year after the date of enactment of this title,
the Secretary shall transmit to the Congress the list of priority coastal wetlands restoration
projects required by paragraph (1) of this subsection. Thereafter, the list shall be updated
annually by the Task Force members and transmitted by the Secretary to the Congress as
part of the President's annual budget submission. Annual transmittals of the list to the
Congress shall include a status report on each project and a statement from the Secretary of
the Treasury indicating the amounts available for expenditure to carry out this title.

(4) LIST OF CONTENTS.--

(A) AREA IDENTIFICATION; PROJECT DESCRIPTION--The list of priority coastal wetlands
restoration projects shall include, but not be limited to--

(1) identification, by map or other means, of the coastal area to be covered by the coastal
wetlands restoration project; and

(i1) a detailed description of each proposed coastal wetlands restoration project including a
justification for including such project on the list, the proposed activities to be carried out
pursuant to each coastal wetlands restoration project, the benefits to be realized by such
project, the identification of the lead Task Force member to undertake each proposed
coastal wetlands restoration project and the responsibilities of each other participating Task
Force member, an estimated timetable for the completion of each coastal wetlands
restoration project, and the estimated cost of each project.

(B) PRE-PLAN.--Prior to the date on which the plan required by subsection (b) of this
section becomes effective, such list shall include only those coastal wetlands restoration
projects that can be substantially completed during a five-year period commencing on the
date the project is placed on the list.

(C) Subsequent to the date on which the plan required by subsection (b) of this section
becomes effective, such list shall include only those coastal wetlands restoration projects
that have been identified in such plan.

(5) FUNDING.--The Secretary shall, with the funds made available in accordance with
section 306 of this title, allocate funds among the members of the Task Force based on the
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need for such funds and such other factors as the Task Force deems appropriate to carry
out the purposes of this subsection.

(b) FEDERAL AND STATE PROJECT PLANNING.--

(1) PLAN PREPARATION.--The Task Force shall prepare a plan to identify coastal wetlands
restoration projects, in order of priority, based on the cost-effectiveness of such projects in
creating, restoring, protecting, or enhancing the long-term conservation of coastal
wetlands, taking into account the quality of such coastal wetlands, with due allowance for
small-scale projects necessary to demonstrate the use of new techniques or materials for
coastal wetlands restoration. Such restoration plan shall be completed within three years
from the date of enactment of this title.

(2) PURPOSE OF THE PLAN.--The purpose of the restoration plan is to develop a
comprehensive approach to restore and prevent the loss of, coastal wetlands in Louisiana.
Such plan shall coordinate and integrate coastal wetlands restoration projects in a manner
that will ensure the long-term conservation of the coastal wetlands of Louisiana.

(3) INTEGRATION OF EXISTING PLANS.--In developing the restoration plan, the Task Force
shall seek to integrate the "Louisiana Comprehensive Coastal Wetlands Feasibility Study"
conducted by the Secretary of the Army and the "Coastal Wetlands Conservation and
Restoration Plan" prepared by the State of Louisiana's Wetlands Conservation and
Restoration Task Force.

(4) ELEMENTS OF THE PLAN.--The restoration plan developed pursuant to this subsection
shall include--

(A) identification of the entire area in the State that contains coastal wetlands;

(B) identification, by map or other means, of coastal areas in Louisiana in need of coastal
wetlands restoration projects;

(C) identification of high priority coastal wetlands restoration projects in Louisiana
needed to address the areas identified in subparagraph (B) and that would provide for the
long-term conservation of restored wetlands and dependent fish and wildlife populations;
(D) a listing of such coastal wetlands restoration projects, in order of priority, to be
submitted annually, incorporating any project identified previously in lists produced and
submitted under subsection (a) of this section;

(E) a detailed description of each proposed coastal wetlands restoration project, including a
justification for including such project on the list;

(F) the proposed activities to be carried out pursuant to each coastal wetlands restoration
project;

(G) the benefits to be realized by each such project;

(H) an estimated timetable for completion of each coastal wetlands restoration project;

(I) an estimate of the cost of each coastal wetlands restoration project;

(J) identification of a lead Task Force member to undertake each proposed coastal
wetlands restoration project listed in the plan;

(K) consultation with the public and provision for public review during development of the
plan; and

(L) evaluation of the effectiveness of each coastal wetlands restoration project in achieving
long-term solutions to arresting coastal wetlands loss in Louisiana.

(5) PLAN MODIFICATION.--The Task Force may modify the restoration plan from time to
time as necessary to carry out the purposes of this section.

(6) PLAN SUBMISSION.--Upon completion of the restoration plan, the Secretary shall submit
the plan to the Congress. The restoration plan shall become effective ninety days after the
date of its submission to the Congress.
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(7) PLAN EVALUATION.--Not less than three years after the completion and submission of
the restoration plan required by this subsection and at least every three years thereafter, the
Task Force shall provide a report to the Congress containing a scientific evaluation of the
effectiveness of the coastal wetlands restoration projects carried out under the plan in
creating, restoring, protecting and enhancing coastal wetlands in Louisiana.

(c) COASTAL WETLANDS RESTORATION PROJECT BENEFITS.--Where such a determination is
required under applicable law, the net ecological, aesthetic, and cultural benefits, together
with the economic benefits, shall be deemed to exceed the costs of any coastal wetlands
restoration project within the State which the Task Force finds to contribute significantly to
wetlands restoration.

(d) CONSISTENCY.--(1) In implementing, maintaining, modifying, or rehabilitating
navigation, flood control or irrigation projects, other than emergency actions, under other
authorities, the Secretary, in consultation with the Director and the Administrator, shall
ensure that such actions are consistent with the purposes of the restoration plan submitted
pursuant to this section.

(2) At the request of the Governor of the State of Louisiana, the Secretary of Commerce
shall approve the plan as an amendment to the State's coastal zone management program
approved under section 306 of the Coastal Zone Management Act of 1972 (16 U.S.C.
1455).

(e) FUNDING OF WETLANDS RESTORATION PROJECTS.--The Secretary shall, with the funds
made available in accordance with this title, allocate such funds among the members of the
Task Force to carry out coastal wetlands restoration projects in accordance with the
priorities set forth in the list transmitted in accordance with this section. The Secretary
shall not fund a coastal wetlands restoration project unless that project is subject to such
terms and conditions as necessary to ensure that wetlands restored, enhanced or managed
through that project will be administered for the long-term conservation of such lands and
waters and dependent fish and wildlife populations.

(f) COST-SHARING.--

(1) FEDERAL SHARE.--Amounts made available in accordance with section 306 of this title
to carry out coastal wetlands restoration projects under this title shall provide 75 percent
of the cost of such projects.

(2) FEDERAL SHARE UPON CONSERVATION PLAN APPROVAL.--Notwithstanding the previous
paragraph, if the State develops a Coastal Wetlands Conservation Plan pursuant to this
title, and such conservation plan is approved pursuant to section 304 of this title, amounts
made available in accordance with section 306 of this title for any coastal wetlands
restoration project under this section shall be 85 percent of the cost of the project. In the
event that the Secretary, the Director, and the Administrator jointly determine that the State
is not taking reasonable steps to implement and administer a conservation plan developed
and approved pursuant to this title, amounts made available in accordance with section 306
of this title for any coastal wetlands restoration project shall revert to 75 percent of the cost
of the project: Provided, however, that such reversion to the lower cost share level shall
not occur until the Governor, has been provided notice of, and opportunity for hearing on,
any such determination by the Secretary, the Director, and Administrator, and the State has
been given ninety days from such notice or hearing to take corrective action.

(3) FORM OF STATE SHARE.--The share of the cost required of the State shall be from a non-
Federal source. Such State share shall consist of a cash contribution of not less than 5
percent of the cost of the project. The balance of such State share may take the form of
lands, easements, or right-of-way, or any other form of in-kind contribution determined to
be appropriate by the lead Task Force member.
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(4) Paragraphs (1), (2), and (3) of this subsection shall not affect the existing cost-sharing
agreements for the following projects: Caernarvon Freshwater Diversion, Davis Pond
Freshwater Diversion, and Bonnet Carre Freshwater Diversion.

SEC. 304. LOUISIANA COASTAL WETLANDS CONSERVATION PLANNING.

(a) DEVELOPMENT OF CONSERVATION PLAN.--

(1) AGREEMENT.--The Secretary, the Director, and the Administrator are directed to enter
into an agreement with the Governor, as set forth in paragraph (2) of this subsection, upon
notification of the Governor's willingness to enter into such agreement.

(2) TERMS OF AGREEMENT.--

(A) Upon receiving notification pursuant to paragraph (1) of this subsection, the Secretary,
the Director, and the Administrator shall promptly enter into an agreement (hereafter in
this section referred to as the "agreement") with the State under the terms set forth in
subparagraph (B) of this paragraph.

(B) The agreement shall--

(1) set forth a process by which the State agrees to develop, in accordance with this section,
a coastal wetlands conservation plan (hereafter in this section referred to as the
"conservation plan");

(1) designate a single agency of the State to develop the conservation plan;

(ii1) assure an opportunity for participation in the development of the conservation plan,
during the planning period, by the public and by Federal and State agencies;

(iv) obligate the State, not later than three years after the date of signing the agreement,
unless extended by the parties thereto, to submit the conservation plan to the Secretary, the
Director, and the Administrator for their approval; and

(v) upon approval of the conservation plan, obligate the State to implement the
conservation plan.

(3) GRANTS AND ASSISTANCE.--Upon the date of signing the agreement--

(A) the Administrator shall, in consultation with the Director, with the funds made
available in accordance with section 306 of this title, make grants during the development
of the conservation plan to assist the designated State agency in developing such plan.
Such grants shall not exceed 75 percent of the cost of developing the plan; and

(B) the Secretary, the Director, and the Administrator shall provide technical assistance to
the State to assist it in the development of the plan.

(b) CONSERVATION PLAN GOAL.--If a conservation plan is developed pursuant to this
section, it shall have a goal of achieving no net loss of wetlands in the coastal areas of
Louisiana as a result of development activities initiated subsequent to approval of the plan,
exclusive of any wetlands gains achieved through implementation of the preceding section
of this title.

(c) ELEMENTS OF CONSERVATION PLAN.--The conservation plan authorized by this section
shall include--

(1) identification of the entire coastal area in the State that contains coastal wetlands;

(2) designation of a single State agency with the responsibility for implementing and
enforcing the plan;

(3) identification of measures that the State shall take in addition to existing Federal
authority to achieve a goal of no net loss of wetlands as a result of development activities,
exclusive of any wetlands gains achieved through implementation of the preceding section
of this title;
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(4) a system that the State shall implement to account for gains and losses of coastal
wetlands within coastal areas for purposes of evaluating the degree to which the goal of no
net loss of wetlands as a result of development activities in such wetlands or other waters
has been attained;

(5) satisfactory assurance that the State will have adequate personnel, funding, and
authority to implement the plan;

(6) a program to be carried out by the State for the purpose of educating the public
concerning the necessity to conserve wetlands;

(7) a program to encourage the use of technology by persons engaged in development
activities that will result in negligible impact on wetlands; and

(8) a program for the review, evaluation, and identification of regulatory and nonregulatory
options that will be adopted by the State to encourage and assist private owners of
wetlands to continue to maintain those lands as wetlands.

(d) APPROVAL OF CONSERVATION PLAN.--

(1) IN GENERAL.--If the Governor submits a conservation plan to the Secretary, the
Director, and the Administrator for their approval, the Secretary, the Director, and the
Administrator shall, within one hundred and eighty days following receipt of such plan,
approve or disapprove it.

(2) APPROVAL CRITERIA.--The Secretary, the Director, and the Administrator shall approve
a conservation plan submitted by the Governor, if they determine that -

(A) the State has adequate authority to fully implement all provisions of such a plan;

(B) such a plan is adequate to attain the goal of no net loss of coastal wetlands as a result
of development activities and complies with the other requirements of this section; and

(C) the plan was developed in accordance with terms of the agreement set forth in
subsection (a) of this section.

() MODIFICATION OF CONSERVATION PLAN.--

(1) NONCOMPLIANCE.--If the Secretary, the Director, and the Administrator determine that
a conservation plan submitted by the Governor does not comply with the requirements of
subsection (d) of this section, they shall submit to the Governor a statement explaining
why the plan is not in compliance and how the plan should be changed to be in
compliance.

(2) RECONSIDERATION.--If the Governor submits a modified conservation plan to the
Secretary, the Director, and the Administrator for their reconsideration, the Secretary, the
Director, and Administrator shall have ninety days to determine whether the modifications
are sufficient to bring the plan into compliance with requirements of subsection (d) of this
section.

(3) APPROVAL OF MODIFIED PLAN.--If the Secretary, the Director, and the Administrator fail
to approve or disapprove the conservation plan, as modified, within the ninety-day period
following the date on which it was submitted to them by the Governor, such plan, as
modified, shall be deemed to be approved effective upon the expiration of such ninety-day
period.

(f) AMENDMENTS TO CONSERVATION PLAN.--If the Governor amends the conservation plan
approved under this section, any such amended plan shall be considered a new plan and
shall be subject to the requirements of this section; except that minor changes to such plan
shall not be subject to the requirements of this section.

(g) IMPLEMENTATION OF CONSERVATION PLAN.--A conservation plan approved under this
section shall be implemented as provided therein.

(h) FEDERAL OVERSIGHT.--
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(1) INITIAL REPORT TO CONGRESS.--Within one hundred and eighty days after entering into
the agreement required under subsection (a) of this section, the Secretary, the Director, and
the Administrator shall report to the Congress as to the status of a conservation plan
approved under this section and the progress of the State in carrying out such a plan,
including and accounting, as required under subsection (c) of this section, of the gains and
losses of coastal wetlands as a result of development activities.

(2) REPORT TO CONGRESS.--Twenty-four months after the initial one hundred and eighty
day period set forth in paragraph (1), and at the end of each twenty-four-month period
thereafter, the Secretary, the Director, and the Administrator shall, report to the Congress
on the status of the conservation plan and provide an evaluation of the effectiveness of the
plan in meeting the goal of this section.

SEC. 305 NATIONAL COASTAL WETLANDS CONSERVATION GRANTS.

(a) MATCHING GRANTS.--The Director shall, with the funds made available in accordance
with the next following section of this title, make matching grants to any coastal State to
carry out coastal wetlands conservation projects from funds made available for that
purpose.

(b) PRIORITY.--Subject to the cost-sharing requirements of this section, the Director may
grant or otherwise provide any matching moneys to any coastal State which submits a
proposal substantial in character and design to carry out a coastal wetlands conservation
project. In awarding such matching grants, the Director shall give priority to coastal
wetlands conservation projects that are--

(1) consistent with the National Wetlands Priority Conservation Plan developed under
section 301 of the Emergency Wetlands Resources Act (16 U.S.C. 3921); and

(2) in coastal States that have established dedicated funding for programs to acquire coastal
wetlands, natural areas and open spaces. In addition, priority consideration shall be given
to coastal wetlands conservation projects in maritime forests on coastal barrier islands.

(c) ConDITIONS.--The Director may only grant or otherwise provide matching moneys to a
coastal State for purposes of carrying out a coastal wetlands conservation project if the
grant or provision is subject to terms and conditions that will ensure that any real property
interest acquired in whole or in part, or enhanced, managed, or restored with such moneys
will be administered for the long-term conservation of such lands and waters and the fish
and wildlife dependent thereon.

(d) COST-SHARING.--

(1) FEDERAL SHARE.--Grants to coastal States of matching moneys by the Director for any
fiscal year to carry out coastal wetlands conservation projects shall be used for the payment
of not to exceed 50 percent of the total costs of such projects: except that such matching
moneys may be used for payment of not to exceed 75 percent of the costs of such projects
if a coastal State has established a trust fund, from which the principal is not spent, for the
purpose of acquiring coastal wetlands, other natural area or open spaces.

(2) FORM OF STATE SHARE.--The matching moneys required of a coastal State to carry out a
coastal wetlands conservation project shall be derived from a non-Federal source.

(3) IN-KIND CONTRIBUTIONS.--In addition to cash outlays and payments, in-kind
contributions of property or personnel services by non-Federal interests for activities under
this section may be used for the non-Federal share of the cost of those activities.

(e) PARTIAL PAYMENTS.--

(1) The Director may from time to time make matching payments to carry out coastal
wetlands conservation projects as such projects progress, but such payments, including
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previous payments, if any, shall not be more than the Federal pro rata share of any such
project in conformity with subsection (d) of this section.

(2) The Director may enter into agreements to make matching payments on an initial
portion of a coastal wetlands conservation project and to agree to make payments on the
remaining Federal share of the costs of such project from subsequent moneys if and when
they become available. The liability of the United States under such an agreement is
contingent upon the continued availability of funds for the purpose of this section.

(f) WETLANDS ASSESSMENT.--The Director shall, with the funds made available in
accordance with the next following section of this title, direct the U.S. Fish and Wildlife
Service's National Wetlands Inventory to update and digitize wetlands maps in the State of
Texas and to conduct an assessment of the status, condition, and trends of wetlands in that
State.

SEC. 306. DISTRIBUTION OF APPROPRIATIONS.

(a) PRIORITY PROJECT AND CONSERVATION PLANNING EXPENDITURES.--Of the total amount
appropriated during a given fiscal year to carry out this title, 70 percent, not to exceed
$70,000,000, shall be available, and shall remain available until expended, for the purposes
of making expenditures--

(1) not to exceed the aggregate amount of $5,000,000 annually to assist the Task Force in
the preparation of the list required under this title and the plan required under this title,
including preparation of--

(A) preliminary assessments;

(B) general or site-specific inventories;

(C) reconnaissance, engineering or other studies;

(D) preliminary design work; and

(E) such other studies as may be necessary to identify and evaluate the feasibility of coastal
wetlands restoration projects;

(2) to carry out coastal wetlands restoration projects in accordance with the priorities set
forth on the list prepared under this title;

(3) to carry out wetlands restoration projects in accordance with the priorities set forth in
the restoration plan prepared under this title;

(4) to make grants not to exceed $2,500,000 annually or $10,000,000 in total, to assist the
agency designated by the State in development of the Coastal Wetlands Conservation Plan
pursuant to this title.

(b) COASTAL WETLANDS CONSERVATION GRANTS.--Of the total amount appropriated
during a given fiscal year to carry out this title, 15 percent, not to exceed $15,000,000 shall
be available, and shall remain available to the Director, for purposes of making grants--

(1) to any coastal State, except States eligible to receive funding under section 306(a), to
carry out coastal wetlands conservation projects in accordance with section 305 of this
title; and

(2) in the amount of $2,500,000 in total for an assessment of the status, condition, and
trends of wetlands in the State of Texas.

(c) NORTH AMERICAN WETLANDS CONSERVATION.--Of the total amount appropriated
during a given fiscal year to carry out this title, 15 percent, not to exceed $15,000,000,
shall be available to, and shall remain available until expended by, the Secretary of the
Interior for allocation to carry out wetlands conservation projects in any coastal State under
section 8 of the North American Wetlands Conservation Act (Public Law 101-233, 103
Stat. 1968, December 13, 1989).
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SEC. 307. GENERAL PROVISIONS.

(a) ADDITIONAL AUTHORITY FOR THE CORPS OF ENGINEERS.--The Secretary is authorized to
carry out projects for the protection, restoration, or enhancement of aquatic and associated
ecosystems, including projects for the protection, restoration, or creation of wetlands and
coastal ecosystems. In carrying out such projects, the Secretary shall give such projects
equal consideration with projects relating to irrigation, navigation, or flood control.

(b) STUDY.--The Secretary is hereby authorized and directed to study the feasibility of
modifying the operation of existing navigation and flood control projects to allow for an
increase in the share of the Mississippi River flows and sediment sent down the
Atchafalaya River for purposes of land building and wetlands nourishment.

SEC.308. CONFORMING AMENDMENT.

16 US.C. 777c is amended by adding the following after the first sentence: "The
Secretary shall distribute 18 per centum of each annual appropriation made in accordance
with the provisions of section 777b of this title as provided in the Coastal Wetlands
Planning, Protection and Restoration Act: Provided, That, notwithstanding the provisions
of section 777b, such sums shall remain available to carry out such Act through fiscal year
1999."

LEGISLATIVE HISTORY — H.R. 5390 (S. 2244):

SENATE REPORTS: No. 101-523 accompanying S. 2244 (Comm. On Environmental
and
Public Works).

CONGRESSIONAL RECORD, Vol. 136 (1990):

Oct. 1, considered and passed House.

Oct. 26, considered and passed Senate, amended, in lieu of S. 2244,

Oct. 27, House concurred in Senate amendment.
WEEKLY COMPILATION OF PRESIDENTIAL DOCUMENTS, Vol. 26 (1990):

Nov. 29, Presidential statement.
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Wetland Value Assessment Methodology

I. Barrier Headland Community Model

INTRODUCTION

The barrier headland model was developed to determine the wetland benefits of
headland restoration projects and was developed by an interagency/academic workgroup
consisting of individuals with backgrounds in wildlife ecology, fisheries ecology,
geomorphology, and plant ecology. The barrier headland model has been developed for
determining the suitability of barrier headland habitat along the Louisiana coast in
providing resting, foraging, breeding, and nursery habitat to a diverse assemblage of fish
and wildlife species.

The barrier island model was developed to evaluate traditional barrier island habitat
along the Louisiana coast; those containing emergent habitat surrounded by open water.
However, non-barrier island shorelines (i.e., headlands) also contain barrier island-type
habitats such as beach, dune, and supratidal habitats but do not provide the same functions
as barrier islands. Application of the barrier island model to those areas was not practical
because many of the variables contained within the barrier island model do not apply to
headland areas. Therefore, this model was developed to complement the barrier island
model.

The barrier headland model should be applied to shoreline areas along the coast
which consist of beach, dune, and supratidal habitat and which naturally decrease in
elevation to an intertidal marsh. By nature, barrier headlands are contiguous with the
mainland marsh and have not yet detached and begun formation of a barrier island.
Conversely, the barrier island model is applied to detached headlands which have formed
barrier islands and are gulfward of bay or lake systems. This model has been designed to
function at a community level and therefore attempts to define an optimal combination of
habitat conditions for all fish and wildlife species utilizing barrier headlands.

VARIABLE SELECTION

As with barrier islands, headlands consist of many different habitat components
including surf zone, beach, dune, supratidal marsh (i.e., swale), and unvegetated flats or
washover areas. A key assumption in model development was that for a barrier headland
to provide optimal conditions for fish and wildlife, all of the above habitat components
should exist. Unlike the barrier island model which encompasses intertidal and subtidal
habitats, this model does not. Those habitat types exist landward of the headland and
should be evaluated using the appropriate marsh model.

The variables selected for this model were those variables within the barrier island
model which could be applied to barrier headland habitat. The model development group
agreed that barrier headlands provide many of the same functions as barrier islands such as
nesting and resting sites for birds and other wildlife, storm surge protection of interior
marshes, and proximity to gulf/marine foraging habitat. Furthermore, barrier headlands
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consist of many of the same habitat components as barrier islands such as surf zone, beach,
dune, swale, and woody areas. Therefore, the group agreed that those variables within the
barrier island model which address dune and supratidal habitats, vegetative cover, woody
vegetation, and beach zone features should be included in the barrier headland model. The
final list of variables included in this model are: 1) percent of the subaerial area that is
classified as dune habitat; 2) percent of the subaerial area that is classified as supratidal
habitat; 3) percent vegetative cover of dune and supratidal habitats; 4) percent vegetative
cover by woody species; and 5) beach/surf zone features.

SUITABILITY INDEX GRAPH DEVELOPMENT

Suitability Index graph development was very similar to the process used for other
community models developed for CWPPRA. The suitability index graphs from the barrier
island community model were modified so that the variable-habitat quality relationships
corresponded to barrier headland habitat. The process of SI graph development is one of
constant evolution, feedback, and refinement; the form of each SI graph was decided upon
through consensus among EnvWG members.

The Suitability Index graphs were developed according to the following
assumptions.

Variable V; - Percent of the total project area that is classified as dune habitat.
Dune habitat is defined as subaerial habitat > 5 ft. NAVDS88 and encompasses foredune,
dune, and reardune. Although dune habitat occurs at elevations below 5 ft. NAVDSS,
lower-elevation dunes are more ephemeral and more frequently overwashed, which
reduces their habitat value. Lower-elevation dunes often consist of vegetation more
commonly associated with swale habitat and lack a high percentage of “typical” dune
species.

Suitability index graph relationships for this variable were determined by: 1)
reviewing profiles and cross-sections of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of habitat distribution on the
islands, and 3) field knowledge of those involved in development of the model.

Variable V, - Percent of the total project area that is classified as supratidal habitat.
Supratidal habitat occurs from 2.0 ft. NAVDS8S to 4.9 ft. NAVDS8S8. This habitat type
primarily encompasses swale and may include low-elevation dune and beach habitat.

Suitability index graph relationships for this variable were determined by: 1)
reviewing profiles and cross-sections of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of habitat distribution on the
islands, and 3) field knowledge of those involved in development of the model.

Variable V3 - Percent vegetative cover of dune and supratidal habitats. Common
dune species include beach tea (Croton punctatus), bitter panicum (Panicum amarum),
morningglory (I[pomoea sp.), marshhay cordgrass (Spartina patens), and Heterotheca
subaxillaris. Common foredune/high beach species include sea rocket (Cakile fusiformis),
sea purslane (Sesuvium portulacastrum), and seaside heliotrope (Heliotropium
curassavicum).

Common supratidal species include goldenrod (Solidago sempervirens), marshhay
cordgrass (Spartina patens), saltgrass (Distichlis spicata), deerpea (Vigna luteola), eastern
baccharis (Baccharis halimifolia), marshelder (Iva frutescens), sea ox-eye (Borrichia
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frutescens), glasswort (Salicornia bigelovii, S. virginica), saltwort (Batis maritima), black
mangrove (Avicennia germinans), beach pea (Strophostyles helvola), seashore paspalum
(Paspalum vaginatum), Heterotheca subaxillaris, Fimbristylis castanea, Suaeda linearis,
smooth cordgrass (Spartina alterniflora), Sabatia stellaris and seaside gerardia (4galinis
maritima).

Suitability index graph relationships for this variable were determined by: 1)
reviewing vegetative cover transects of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of vegetative cover, and 3) field
knowledge of those involved in development of the model.

Variable V4 - Percent vegetative cover by woody species. This variable is
intended to capture the habitat value of areas vegetated by woody species. Common
woody species include black mangrove (Avicennia germinans), eastern baccharis
(Baccharis halimifolia), wax myrtle (Myrica cerifera), and marshelder (/va frutescens).
This variable is defined as the percent of the subaerial vegetated area consisting of at least
two woody species. The suitability index is divided by two for islands with only one
woody species.

The suitability index graph for this variable was primarily based on the best
professional judgment and personal field knowledge of those involved in model
development. It was agreed that cover by woody species should be a small percentage
(10% to 20%) of the vegetative cover on an island.

Variable Vs - Beach/surf zone features. This variable is intended to capture the
habitat value of the beach/surf zone. The suitability index graph for this variable is based
on the assumption that a natural beach/surf zone slope or profile provides optimal habitat
conditions for fish and wildlife. Man-made features such as breakwaters, containment
dikes, and shoreline protection provide sub-optimal conditions. The suitability index value
for each beach zone feature was based on the best professional judgment and field
knowledge of those involved in model development.

HABITAT SUITABILITY INDEX FORMULA

As with the barrier island model, the EnvWG agreed that the primary habitat
variables (i.e., those pertaining to dune and supratidal habitats) were the most important
variables in characterizing the habitat quality of a barrier island. Therefore, those variables
were given greater influence (i.e., 64% of the model weight) in the model than the
remaining variables. Within the HSI formula, variable influence is only determined by the
weight (i.e., multiplier) assigned to each variable.

BENEFIT ASSESSMENT
One HSI formula is used for the barrier headland model to calculate net benefits in

the project area. Calculation of HUs, AAHUs, and net AAHUs follow the procedure
described in the Wetland Value Assessment Methodology Introduction.
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Wetland Value Assessment Community Model
Barrier Headland Community Model
Dune Habitat
Variable V; Percent of the total project area that is classified as dune habitat.

Supratidal Habitat
Variable V,  Percent of the total project area that is classified as supratidal habitat.

Vegetative Cover
Variable V3 Percent vegetative cover of dune and supratidal habitats.

Woody Species
Variable V4  Percent vegetative cover by woody species.

Beach Zone Habitat
Variable V5  Beach/surf zone features.

HSI Calculation:

HSI = 0.23(V)) + 0.23(V2) + 0.18(V3) + 0.18(V4)+ 0.18(Vs)
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Barrier Headland

Variable V; Percent of the total project area that is classified as dune habitat.

Suitability Graph
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Barrier Headland

Variable V, Percent of the total project area that is classified as supratidal habitat.

Suitability Graph
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Barrier Headland

Variable V3 Percent vegetative cover of dune and supratidal habitats.

Suitability Graph
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Barrier Headland

Variable V4, Percent vegetative cover by woody species.

Suitability Graph
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Barrier Headland

Variable Vs Beach/surf zone features.

Suitability Graph
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II. Barrier Island Community Model
INTRODUCTION

Development of the barrier island model began in 2000 when the Environmental
Work Group (EnvWG) requested Drs. Shea Penland and Mark Hester of the University of
New Orleans to develop a barrier island model which could be used to determine the
wetland benefits of barrier island restoration projects. Historically, the EnvWG utilized the
saline emergent marsh model (Attachment 1) to evaluate barrier island restoration projects.
For several years, it was recognized that the saline marsh model was inadequate in
determining barrier island habitat quality and projecting barrier island restoration project
benefits. Barrier islands provide many functions not provided by interior saline marsh and
a unique assessment model was necessary to characterize those functions.

A draft barrier island model was presented in May, 2001 and was reviewed and
further developed by the EnvWG and Academic Advisory Subcommittee (AAS). Also
participating in model development was an interagency group involved in the Barataria
Barrier Shoreline Feasibility Study being conducted by the Corps of Engineers (COE) and
the Louisiana Department of Natural Resources (LDNR). That group was also in need of a
barrier island assessment model to evaluate restoration alternatives proposed along the
Barataria Basin gulf shoreline. Both groups, the EnvWG and the feasibility study group,
worked together in reviewing and refining several drafts to reach consensus on a final
assessment model. The model was developed by an interagency/academic workgroup
consisting of individuals with backgrounds in wildlife ecology, fisheries ecology,
geomorphology, and plant ecology. As with all habitat assessment models, this model has
undergone several revisions since development began in 2000. Model refinement will
continue as the model is applied to various restoration projects in different environmental
settings. Model refinement can only occur after practical application through which model
shortcomings are identified.

This model was developed for determining the suitability of Louisiana coastal
barrier islands in providing resting, foraging, breeding, and nursery habitat to a diverse
assemblage of fish and wildlife species. Specifically, this model should be applied to
barrier islands which consist of emergent habitats and which are gulfward of bay or lake
systems. This model was developed to evaluate restoration projects on barrier islands in
the Terrebonne and Barataria Basins (e.g., Isles Dernieres, Timbalier, Grand Terre).
Application to the Chandeleur Islands, which contain extensive seagrass beds on the
bayside, may require model revisions as the value of those seagrass beds is not specifically
captured by this model. This model has been designed to function at a community level
and therefore attempts to define an optimal combination of habitat conditions for all fish
and wildlife species utilizing barrier islands.

VARIABLE SELECTION

The initial list of variables proposed for the barrier island model included;1)
percent of the area classified as supratidal habitat, 2) percent of the supratidal habitat that is
vegetated, 3) percent of the area classified as intertidal habitat, 4) percent of the intertidal
habitat that is vegetated, 5) marsh edge and interspersion, 6) percent of the area classified
as subtidal habitat (relative to subaerial), 7) percent of the subtidal habitat that is vegetated,
8) percent of the project area width that equals or exceeds the 20-year erosion rate, 9) dune
height, and 10) percent of project length that protects interior marshes.
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Barrier islands consist of many different habitat components including surf zone,
beach, dune, supratidal marsh (i.e., swale), intertidal marsh, ponds, lagoons, tidal creeks,
unvegetated flats, and subtidal habitat. A key assumption in model development was that
for a barrier island to provide optimal conditions for fish and wildlife, all of the above
habitat components should exist. Therefore, model variables characterize those key habitat
components to provide an index of habitat quality.

The barrier island model development group initially agreed that model variables
should address barrier island habitat components (e.g., dune, supratidal, intertidal,
vegetative cover, etc.), island integrity/longevity (e.g., island width), and back-
barrier/wave shadow benefits. Published Habitat Suitability Index (HSI) models provided
little help in developing a potential list of variables as very few HSI models address
species-specific habitat needs on barrier islands.

Variables which addressed island integrity (i.e., island width and dune height) were
omitted from the model because they do not specifically address fish and wildlife habitat
quality. However, those variables are important in determining island longevity and the
loss of habitat over the project life. Therefore, they are necessary to determine the quantity
of habitat at any given point during the analysis but are not needed to characterize habitat
quality.

Woody habitat on barrier islands provides the important functions of nesting habitat
for certain species such as the brown pelican and stopover habitat for neotropical migratory
birds. Therefore, it was agreed to include a variable addressing that habitat component. In
addition, the importance of beach and surf zone habitat was addressed by including a
variable which describes the features, if any, located in the beach/surf zone. That zone is
especially important as foraging habitat for shorebirds and wading birds and provides
habitat for unique nekton assemblages.

The final list of variables included in this model are: 1) percent of the subaerial area
that is classified as dune habitat; 2) percent of the dune habitat that is vegetated; 3) percent
of the subaerial area that is classified as supratidal habitat; 4) percent of the supratidal
habitat that is vegetated; 5) percent of the subaerial area that is classified as intertidal
habitat; 6) percent of the intertidal habitat that is vegetated; 7) percent of the area that is
classified as subtidal habitat (relative to subaerial); 8) percent vegetative cover by woody
species; 9) marsh edge and interspersion; and 10) beach/surf zone features.

SUITABILITY INDEX GRAPH DEVELOPMENT

A key assumption in developing the suitability index graphs was that existing,
stable barrier islands which contain the three key habitat components (i.e., dune, supratidal,
and intertidal habitats) should serve as the optimum to which all other islands should be
compared. The model development group agreed that the model should not use, as its
optimum, an island which would not have existed nor presently exists along the Louisiana
coast. For example, the optimal island (i.e., HSI = 1.0) should not be described as one 3
miles wide, with dunes 20 feet high and 1,000 feet wide, and with extensive forested
habitat. Islands of that type have never existed along the Louisiana coast and restoration
efforts are not aimed at creating islands of that sort. Although, “super” barrier islands could
be constructed and would provide the same functions as typical barrier islands, it was
agreed that creation of such islands is not likely and a comparison of a typical barrier
island to a “super” island would be unrealistic. In essence, the group agreed that optimal
barrier island habitat once existed along the Louisiana coast and that a naturally-formed,
stable barrier island should serve as the optimal condition in this model. Therefore,
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historical data and other information from existing barrier islands served as the primary
basis for suitability index graph development.

Suitability Index graph development was very similar to the process used for other
habitat assessment models developed for CWPPRA (e.g., marsh community models). A
variety of resources were utilized to construct each SI graph, including personal knowledge
of the barrier island model development group and EnvWG, consultation with other
professionals and researchers outside the model development group, and published and
unpublished data and studies. The process of SI graph development is one of constant
evolution, feedback, and refinement; the form of each SI graph was decided upon through
consensus among EnvWG members.

The Suitability Index graphs were developed according to the following
assumptions.

Variable V), - Percent of the total subaerial area that is classified as dune habitat.
Dune habitat is defined as subaerial habitat > 5 ft. NAVD88 and encompasses foredune,
dune, and reardune. Although dune habitat occurs at elevations below 5 ft. NAVDSS,
lower-elevation dunes are more ephemeral and more frequently overwashed, which
reduces their habitat value. Lower-elevation dunes often consist of vegetation more
commonly associated with swale habitat and lack a high percentage of “typical” dune
species.

Suitability index graph relationships for this variable were determined by: 1)
reviewing profiles and cross-sections of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of habitat distribution on the
islands, and 3) field knowledge of those involved in development of the model.

Variable V;, - Percent of dune habitat that is vegetated. Common dune species
include beach tea (Croton punctatus), bitter panicum (Panicum amarum), morningglory
(I[pomoea sp.), marshhay cordgrass (Spartina patens), and Heterotheca subaxillaris.
Common foredune/high beach species include sea rocket (Cakile fusiformis), sea purslane
(Sesuvium portulacastrum), and seaside heliotrope (Heliotropium curassavicum).

Suitability index graph relationships for this variable were determined by: 1)
reviewing vegetative cover transects of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of vegetative cover, and 3) field
knowledge of those involved in development of the model.

Variable V,, - Percent of the total subaerial area that is classified as supratidal
habitat. Supratidal habitat occurs from 2.0 ft. NAVDS8S8 to 4.9 ft. NAVDS8S8. This habitat
type primarily encompasses swale and may include low-elevation dune and beach habitat.

Suitability index graph relationships for this variable were determined by: 1)
reviewing profiles and cross-sections of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of habitat distribution on the
islands, and 3) field knowledge of those involved in development of the model.

Variable Vy, - Percent of supratidal habitat that is vegetated. Common supratidal
species include goldenrod (Solidago sempervirens), marshhay cordgrass (Spartina patens),
saltgrass (Distichlis spicata), deerpea (Vigna luteola), eastern baccharis (Baccharis
halimifolia), marshelder (Iva frutescens), sea ox-eye (Borrichia frutescens), glasswort
(Salicornia bigelovii, S. virginica), saltwort (Batis maritima), black mangrove (Avicennia
germinans), beach pea (Strophostyles helvola), seashore paspalum (Paspalum vaginatum),
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Heterotheca subaxillaris, Fimbristylis castanea, Suaeda linearis, smooth cordgrass
(Spartina alterniflora), Sabatia stellaris and seaside gerardia (4galinis maritima).

Suitability index graph relationships for this variable were determined by: 1)
reviewing vegetative cover transects of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of vegetative cover, and 3) field
knowledge of those involved in development of the model.

Variable V3, - Percent of the total subaerial area that is classified as intertidal
habitat. Intertidal habitat occurs from 0.0 ft. NAVDS8S8 to 1.9 ft. NAVDS8S. This habitat
type encompasses intertidal marsh, mudflats, beach, and any other habitats within that
elevation range on the gulfside and bayside of the barrier island.

Suitability index graph relationships for this variable were determined by: 1)
reviewing profiles and cross-sections of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of habitat distribution on the
islands, and 3) field knowledge of those involved in development of the model.

Variable V3, - Percent of intertidal habitat that is vegetated (bayside only).
Common intertidal, back-barrier marsh species include smooth cordgrass (Spartina
alterniflora) and black mangrove (4vicennia germinans). Intertidal habitat on the gulfside
of an island is typically an unvegetated wash zone or low beach.

Suitability index graph relationships for this variable were determined by: 1)
reviewing vegetative cover transects of existing barrier islands along the Louisiana coast,
2) field investigations which provided ocular estimates of vegetative cover, and 3) field
knowledge of those involved in development of the model.

Variable V4 - Percent subtidal habitat expressed as a percent relative to subaerial
habitat.

Subtidal habitat occurs from —1.5 ft. NAVDS88 to 0.0 NAVDS88 and encompasses
vegetated and unvegetated, open-water habitat.

The suitability index graph for this variable was primarily based on the best
professional judgment and personal field knowledge of those involved in model
development.

Variable Vs - Percent vegetative cover by woody species. This variable is
intended to capture the habitat value of areas vegetated by woody species. Common
woody species include black mangrove (4vicennia germinans), eastern baccharis
(Baccharis halimifolia), wax myrtle (Myrica cerifera), and marshelder (Iva frutescens).
This variable is defined as the percent of the subaerial vegetated area consisting of at least
two woody species. The suitability index is divided by two for islands with only one
woody species.

The suitability index graph for this variable was primarily based on the best
professional judgment and personal field knowledge of those involved in model
development. It was agreed that cover by woody species should be a small percentage
(10% to 20%) of the vegetative cover on an island.

Variable Vi - Edge and interspersion. This variable is intended to capture the
relative juxtaposition of intertidal, subaerial habitat (vegetated and unvegetated) and intra-
island aquatic habitats such as ponds, lagoons, and tidal creeks associated with barrier
islands. The degree of interspersion is determined by comparing the project area to sample
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illustrations (Appendix A) depicting different degrees of interspersion. Interspersion
including ponds, lagoons, and tidal creeks is of specific importance in assessing the
foraging and nursery habitat functions of barrier islands to marine and estuarine fish and
shellfish and associated avian predators. These habitats are characterized by specific
physical attributes and thus unique fish and shellfish assemblages exhibit greater selection
and utilization of these back barrier habitats as residents and transients over other barrier
island, bay, and mainland aquatic habitats. However, interspersion can be indicative of
degradation of back-barrier marsh from subsidence, a factor taken into secondary
consideration in assigning suitability indices to the various interspersion classes.

A high degree of interspersion is assumed to be optimal (SI = 1.0), and the lowest
expression of interspersion (e.g., all marsh/unvegetated flat, all open water, or all
marsh/unvegetated flat clumped together) is assumed to be less desirable in terms of
community-based function and quality. Class 1 is representative of unvegetated flats and
healthy back-barrier marsh with a high degree of at least two of the following: tidal creeks,
tidal channels, ponds, and/or lagoons. Numerous small ponds (Class 2) offer a high degree
of interspersion, but are also usually indicative of the beginning of marsh break-up and
degradation, and are therefore assigned a lower SI of 0.8. Class 3 represents the
development of larger open water areas from coalescence of aquatic habitats, due to
overwash, subsidence, or impacts from oil and gas exploration which provide less
interspersion. Once these larger open water areas develop, they no longer have the
physicochemical factors (e.g., area, edge, temperature, salinity, and hydroperiod) that make
them functionally distinct and of high quality and would be assigned a SI = 0.6. Carpet
marsh or projects designed to create intertidal marsh without construction of aquatic
habitats would lack functionally distinct interspersion and provide basically one intertidal
habitat type; therefore, natural and created carpet marsh should also be classified as Class
3. Class 4 represents extreme stages of subsidence or oil and gas induced loss of back
barrier marshes or dominance of breaching with unstable overwash flats (SI = 0.4).
Although habitats represented by this classification are predominantly subtidal,
unvegetated flats still provide valuable habitat for many fish and shellfish and provide
loafing areas targeted by waterbirds. The lowest expression of interspersion, Class 5,
consists of no emergent, intertidal land and is assumed to be least optimal from a
community basis (SI =0.1). However, this class can represent the development of inlets
which in themselves are important spawning and foraging habitat for economically
important marine fishery species.

The suitability index graph for this variable was determined by reviewing aerial
photographs of back-barrier habitats and determining which degree of interspersion
provided optimal habitat conditions for fish and wildlife. It was determined that five
classes of interspersion would best depict the range of interspersion on barrier islands. The
suitability index value for each interspersion class was based on fisheries studies by the
Louisiana State University, Coastal Fisheries Institute and the National Marine Fisheries
Service; avian surveys by the Louisiana Department of Wildlife and Fisheries; wetland
studies by LUMCON and the Louisiana State University, Wetland Biogeochemistry
Institute; best professional judgment; and field knowledge of those involved in model
development.

Variable V7 - Beach/surf zone features. This variable is intended to capture the
habitat value of the beach/surf zone. The suitability index graph for this variable is based
on the assumption that a natural beach/surf zone slope or profile provides optimal habitat
conditions for fish and wildlife. Man-made features such as breakwaters, containment
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dikes, and shoreline protection provide sub-optimal conditions. The suitability index value
for each beach zone feature was based on the best professional judgment and field
knowledge of those involved in model development.

HABITAT SUITABILITY INDEX FORMULA

The EnvWG agreed that the primary habitat variables (i.e., those pertaining to
dune, supratidal, and intertidal habitats) were the most important variables in
characterizing the habitat quality of a barrier island. Therefore, those variables were given
greater influence (i.e., 60% of the model weight) in the model than the remaining variables.
Within the HSI formula, variable influence is determined only by the weight (i.e.,
multiplier) assigned to each variable.

BENEFIT ASSESSMENT
One HSI formula is used for the barrier island model to calculate net benefits in the

project area. Calculation of HUs, AAHUs, and net AAHUs follow the procedure
described in the Wetland Value Assessment Methodology Introduction.
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Wetland Value Assessment Community Model

Barrier Island
Dune Habitat
Variable V1o Percent of the total subaerial area that is classified as dune habitat.
Variable V1, Percent of dune habitat that is vegetated.

Supratidal Habitat

Variable V2. Percent of the total subaerial area that is classified as supratidal
habitat.

Variable V2, Percent of supratidal habitat that is vegetated.

Intertidal Habitat

Variable V3, Percent of the total subaerial area that is classified as intertidal
habitat.

Variable V3, Percent of intertidal habitat that is vegetated.

Subtidal Habitat
Variable V4 Percent subtidal habitat expressed as a percent relative to subaerial
habitat.

Woody Species
Variable Vs Percent vegetative cover by woody species.

Interspersion
Variable V¢ Edge and Interspersion.

Beach Zone Habitat
Variable V; Beach/surf zone features.

EXAMPLE for calculating Via, V2a, Vzaand Via: If island cross section has an
average dune width=50 m, supradtidal width=150 m, intertidal width=400 m, and
subtidal width=150 m, then assume subaerial width =600m.

V1.=(50/600)=8%, V2,=(150/600)=25%, V3,=(400/600)=67%, V4=(150/600)=25%.

HSI Calculation:

HSI = 0.125(V1a) + 0.05(Vib) + 0.125(Va2a) + 0.05(Vap) + 0.15(Vaa) + 0.10(Vap) +
0.05(Va) + 0.10(Vs)+ 0.15(Ve)+ 0.10(V7)
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Barrier Island

Variable V;, Percent of the total subaerial area that is classified as dune habitat.

Suitability Graph
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Line Formulas

If % <5, then SI = (0.18%%) + 0.1

If 5<% <15,thenSI=1.0

If 15 <% < 40, then SI = (-0.036*%) + 1.54
If % > 40, then SI =0.1
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Barrier Island

Variable V;;, Percent of dune habitat that is vegetated.

Suitability Graph
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Line Formulas

If % < 60, then SI = (0.015%%) + 0.1
If 60 < % < 80, then SI = 1.0
If % > 80, then SI = (-0.045%%) + 4.6
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Barrier Island

Variable V,, Percent of the total subaerial area that is classified as supratidal habitat.

Suitability Graph
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Line Formulas
If % <20, then SI = (0.045*%) + 0.1

If 20 < % < 40, then SI = 1.0
If % > 40, then SI = (-0.015%%) + 1.6
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Barrier Island

Variable V,, Percent of supratidal habitat that is vegetated.

Suitability Graph
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Line Formulas

If % < 70, then SI = (0.013%%) + 0.1
If 70 < % < 90, then SI = 1.0
If % > 90, then SI = (-0.05*%) + 5.5
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Barrier Island

Variable V3, Percent of the total subaerial area that is classified as intertidal habitat.

Suitability Graph
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Line Formulas

If % < 30, then SI=0.1
If 30 < % < 50, then SI = (0.045*%) — 1.25
If 50 <% < 70, then SI = 1.0

If % > 70, then SI = (-0.03*%) + 3.1
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Barrier Island

Variable V3, Percent of intertidal habitat that is vegetated (bayside only).

Suitability Graph
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Line Formulas

If % < 60, then SI = (0.015%%) + 0.1
If 60 < % < 80, then SI = 1.0
If % > 80, then SI = (-0.025%%) + 3
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Barrier Island

Variable V4 Percent subtidal habitat expressed as a percent relative to subaerial habitat.

Suitability Graph
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Line Formulas

If % < 20, then SI = (0.045%%) + 0.1
If % > 20, then SI=1.0
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Barrier Island

Variable Vs Percent vegetative cover by woody species.

Suitability Graph
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Line Formulas
If % <10, then SI = (0.09%%) + 0.1
If 10<%<20,thenSI=1.0

If 20 <% < 50, then SI = (-0.03*%) + 1.6
If % > 50, then SI=0.1

The suitability index is divided by two for islands with only one woody species.
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Barrier Island

Variable Vs Edge and Interspersion.

Suitability Graph
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Instructions for Calculating SI for Variable V:
1. Refer to Appendix A for examples of the different interspersion classes.

2. Estimate the percent of project area in each class. If the entire project area is open
water, assign interspersion Class 5.
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Barrier Island

Variable V; Beach/surf zone features.

Suitability Graph
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Class 5 = Seawall/No emergent habitat
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Attachment C — Marsh Edge and Interspersion Classes
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Attachment C - Marsh Edge and Interspersion Classes
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I1I. Coastal Chenier/Ridge Community Model

INTRODUCTION

The habitat assessment model presented in this document is a modification of the
U. S. Fish and Wildlife Service’s Habitat Evaluation Procedures (HEP). It utilizes a set of
variables considered important in determining the suitability of non-grazed barrier
headland ridges, cheniers, and spoil areas in Louisiana that are, or are proposed to be,
vegetated in primarily non-obligate wetland plant species, to provide the habitat necessary
to support transient migratory landbirds in the spring and fall. The area of the state to
which this model is applicable to includes the portions of Cameron, Vermilion, Iberia, St.
Mary, Terrebonne, Lafourche, Jefferson, Plaquemines and St. Bernard Parishes south of
the Intracoastal Waterway. The model attempts to assess the suitability of habitat for
providing foraging and resting requirements to a diverse assemblage of migratory
landbirds. This model has not been validated with field data.

VARIABLE SELECTION

Several existing Habitat Suitability Index (HSI) models were considered for use in
determining migratory landbird stopover habitat quality, including the models for roseate
spoonbill, great egret, brown thrasher, swamp rabbit, veery and yellow warbler. However,
the emphasis for all these models was breeding habitat requirements. None addressed the
set of variables that were determined to be most pertinent to assessment of stopover habitat
quality, where a variety of species with differing foraging strategies occupy the habitat for
a relatively brief time period. Selection of the variables used for this model was based
upon a review of available literature, interviews with specialists who have studied various
aspects of migratory landbird ecology in coastal stopover habitats, and the field knowledge
of those involved with development of this model.

More than 80 species of neotropical migratory landbirds from at least eleven
Families pass through Louisiana during the spring and fall (Sauer et al. 2000). At the peak
of spring migration, it is estimated that as many as 50,000 birds per day per mile of
coastline enter the state (Conner and Day 1987). During favorable weather conditions, the
majority of these birds will bypass small wooded areas embedded in coastal marsh and
land in extensive forested areas north of the marshes, but during thunderstorms or other
unfavorable conditions, a large percentage of these individuals may stop in these small
coastal wood patches (Gauthreaux 1971). Identifying the optimal stopover habitat
characteristics for such a varied group of birds is challenging. Martin (1980) stated that
migrants often select habitats en route that superficially resemble their breeding habitat.
Moore et al. (1995) concluded that spring migrants on the northern Gulf of Mexico coast
preferentially select structurally diverse stopover sites, consisting of forested areas with
mixed shrub layers, and that maintenance of plant species and structural diversity should
be a goal at migratory landbird stopover sites. Similarly, Martin (1980) found that
habitat structure in shelterbelt “island” habitat in the Great Plains influences migrant
diversity and abundance. Robinson and Holmes (1984) determined that the diversity of
bird species in terrestrial habitats is correlated with factors associated with vegetation
structure or composition, including diversity of foliage height, and stated that, in general,
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the number of bird species increases with the addition of vertical vegetation layers. Based
upon the findings above and upon prior field investigations, we proposed three habitat
assessment variables: 1) percent tree canopy cover, 2) percent shrub/midstory canopy
cover, and 3) the number of native woody species planted/present on the site. We also
identified some tentative variables, including percent herbaceous ground cover, minimum
patch size, average tree height, and proximity of the site to other forested patches.

We asked three specialists with expertise in the arena of migratory landbird habitat
requirements to comment on our proposed habitat variables: William C. Hunter, U.S. Fish
and Wildlife Service, Atlanta, GA; Mark Woodrey, U.S. Fish and Wildlife Service,
Jackson, MS; and Wylie Barrow, U.S.G.S., National Wetlands Research Center, Lafayette,
LA. Their comments have been incorporated into the model and referenced as personal
communications.

All specialists queried concurred that structural and floristic diversity were key
factors to consider. Additionally, they all stressed the importance of fresh water sources
for spring trans-Gulf migrants. However, we did not develop a variable to capture this
factor, as the model was being designed for created habitat in an area where fresh water
input would probably be limited to precipitation. A variable to measure fresh water
proximity should probably be created for assessing extant stopover sites. We decided not
to use a variable for percent herbaceous ground cover because for the majority of birds
that would be likely to use forested coastal areas, the amount of herbaceous ground cover
would not be as critical a habitat need as would tree and shrub cover (Moore et al. 1995).
Neotropical migratory landbirds dependent upon grasslands would not typically use
forested cheniers, spoil banks, etc., instead gravitating towards marshes, pastures, and
agricultural fields. No minimum patch size for sites was established, because while larger
patches are accepted to be more valuable to birds than small patches, a small patch
surrounded by non-forested habitat could be very important at times to migrants
(Barrow, pers. comm.). The same basic rationale was used in determining that a variable
to rank sites on the basis of their proximity to other forested patches was not practical.
Sites adjacent to other forested sites are assumed to facilitate migration of forest birds by
reducing the distance needed to travel through open and potentially inhospitable terrain,
but an isolated woodland could be important during periods of inclement weather
(Barrow, pers. comm.). Canopy height was ruled out as a variable because no data was
discovered that addressed minimum canopy heights at stopover sites. The developers of
this model assumed that percent canopy cover was a more pertinent variable to consider.

SUITABILITY INDEX GRAPH DEVELOPMENT

Variable V1 - Percent tree canopy cover. Neotropical migratory landbirds preferentially
use stopover sites exhibiting high structural and floristic diversity (Moore et al.1995). To
achieve the desired vertical plant diversity (i.e., a mix of trees, tree saplings, shrubs, vines,
and herbaceous plants), a moderately closed tree canopy would be preferred to over a
totally closed canopy (Hunter, pers. comm.; Barrow, pers. comm.; Woodrey, pers. comm.).
Tree canopy coverage ranging from 65 - 85% is assumed to provide optimal conditions to
allow for establishment of midstory trees, shrubs, vines, and herbaceous plants, provided
that the site is not grazed. Tree species that may occur at coastal stopover sites include
sugarberry (Celtis laevigata), toothache tree (Zanthoxylum clava-herculis), live oak (Quercus
virginiana), water oak (Q. nigra), honey locust (Gleditsia triacanthos), red mulberry (Morus
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rubra), and green haw (Crataegus viridis) (Louisiana Natural Heritage Program 1988,
Materne 2000, Gosselink et al. 1979, Thomas and Allen 1996, Thomas and Allen 1998).

Variable V2 — Percent shrub/midstory cover. Shrub-scrub habitats provide
important foraging and resting areas for migrant landbirds (Moore et al. 1995). Shrub-
scrub habitats are also presumed to be important to migratory passerine birds as refuges
from raptor predators (Moore et al. 1990). For the purposes of this model, shrub/midstory
means multi-stemmed shrubs, single-stemmed midstory trees, single-stemmed saplings of
overstory tree species, and woody vines. Shrub/midstory canopy coverage ranging from
35 - 65% is assumed to represent optimal conditions at a forested site. Species of shrubs,
small trees, and woody vines that may be found at stopover sites include Small’s acacia
(Acacia minuta), wax myrtle (Morella cerifera), dwarf palmetto (Sabal minor), yaupon
holly (Ilex vomitoria), saltbush (Baccharis halimifolia), greenbriars (Smilax spp.), grapes
(Vitis spp.), prickly pear cactus (Opuntia spp.), Virginia creeper (Parthenocissus
quinquefolia), pepper vine (Ampelopsis arborea), blackberries (Rubus spp.), rattlebox
(Sesbania drummondii), marshelder (Iva frutescens), poison ivy (Toxicodendron radicans),
Carolina wolf-berry (Lycium carolinianum), marine vine (Cissus incisa) and elderberry
(Sambucus canadensis) (Louisiana Natural Heritage Program 1988, Materne 2000,
Gosselink et al. 1979, Thomas and Allen 1996, Thomas and Allen 1998).

Variable V3 — Native woody species diversity. A wide variety of fruits, flowers,
nectars, and animals, primarily invertebrates, are consumed by migrant landbirds (Moore et
al. 1995, Fontenot 1999, Barrow, pers. comm.). Robinson and Holmes (1984) concluded
that vegetation provides birds with foraging opportunities and constraints depending upon
the structure of individual plants, aggregations of plants, and the arthropods that these
plants host. The resulting foraging conditions define the diversity of bird species in the
habitat. While some exotic plant species provide foraging opportunities to migrant
landbirds, others are of limited value to spring and fall migrant birds (Barrow and Renne,
2001, Barrow, pers. comm.). It is assumed that a variety of native shrubs, midstory trees,
woody vines and overstory trees will provide sufficiently diverse foraging and resting
habitat to enable spring and fall transient birds to continue their migration. Woody plant
species composition and diversity in stopover habitat is influenced by elevation, soil type,
and salinity levels (Materne 2000, Louisiana Natural Heritage Program 1988), and the
capacity of sites to support certain species will depend upon these and other factors. Based
upon a review of available written information and upon the field knowledge of those
involved in development of this model, and upon the range of conditions likely to be
encountered in stopover habitat in the area the model addresses, presence of [0 species of
native trees, shrubs, and woody vines is assumed to represent optimal conditions. It is also
assumed that the parameters defining optimal conditions for variables V1 and V2 will
moderate the potential for variable V3 to exert a false reading of habitat value for migrant
landbirds, should the diversity of plant species be confined only to trees, or to shrubs, or to
woody vines.

HABITAT SUITABILITY INDEX FORMULA

The final step in model development was to construct a mathematical formula that
combines all Suitability Indices into a single Habitat Suitability Index (HSI) value.
Because the Suitability Indices range from 0.1 to 1.0, the HSI also ranges from 0.1 to 1.0,
and is a numerical representation of the overall or "composite" habitat quality of the area
being evaluated. Within the HSI formula, any Suitability Index can be weighted by
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various means to increase the power or "importance" of that variable relative to the other
variables in determining the HSI. For this model, it was assumed that the variables are of
equal weight in determining the habitat quality of a coastal chenier/ridge.

To combine the variables into an HSI formula, a geometric mean was chosen, as opposed
to an arithmetic mean, to convey the weak compensatory relationship between the three
variables. An arithmetic mean is often used when it is assumed that the model variables
have a strong compensatory relationship (i.e., a high value for one variable can compensate
for the low value of another variable). The geometric mean is used to discourage a
variable with a marginal or low suitability from being offset by the high suitability of the
other variables (U.S. Fish and Wildlife Service1981). It was assumed that the three
variables in this model do not have a strong compensatory relationship.

HSI Calculation: HSI=(SIV; x SIV, x SIV;)"?
BENEFIT ASSESSMENT

The net benefits of a proposed project are determined by predicting future habitat
conditions under two scenarios: future without-project and future with-project.
Specifically, predictions are made as to how the model variables will change through time
under the two scenarios. Through that process, HSIs are established for baseline (pre-
project) conditions and for future without- and future with-project scenarios for selected
"target years" throughout the expected life of the project. Those HSIs are then multiplied
by the project area acreage at each target year to arrive at Habitat Units (HUs). Habitat
Units represent a numerical combination of quality (HSI) and quantity (acres) existing at
any given point in time. The HUs resulting from the future without- and future with-
project scenarios are annualized, averaged over the project life, to determine Average
Annual Habitat Units (AAHUs). The "benefit" of a project is quantified by comparing
AAHUSs between the future without- and future with-project scenarios. The difference in
AAHUESs between the two scenarios represents the net benefit attributable to the project in
terms of habitat quantity and quality.
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Coastal Chenier/Ridge

Variable V; Percent Tree Canopy Cover

Suitability Graph

0 20 40 60 80 100
1.0 EEEEE— N 1.0
0.8 1 \ 0.8
X i
)
T
£0.6 0.6
2
E
.4 - 0.4
'S
n
0.2 1 - 0.2
0.0 0.0
0 20 40 60 80 100

%

Line Formulas

If % < 65, then SI = (0.014%%) + 0.1
If 65 <% <85, then SI = 1.0
If % > 85, then SI = (-0.017%%) + 2.445

Suitability index graph relationships for Variable V1 were determined by: 1) reviewing
available literature, 2) interviewing specialists who have studied various aspects of
migratory landbird ecology in coastal stopover habitats, and 3) field knowledge of those

involved with development of this model.
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Coastal Chenier/Ridge

Variable V, Percent Shrub/Midstory Cover

Suitability Graph
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Line Formulas

If % < 35, then SI = (0.026%%) + 0.1
If 35 < % < 65, then SI = 1.0
If % > 65, then SI = (-0.014*%) + 1.9

Suitability index graph relationships for Variable V2 were determined by: 1) reviewing
available literature, 2) interviewing specialists who have studied various aspects of
migratory landbird ecology in coastal stopover habitats, and 3) field knowledge of those
involved with development of this model.
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Coastal Chenier/Ridge

Variable V3 Native Woody Species Diversity

Suitability Graph
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Line Formulas

If % <6, then SI =(0.117%%) + 0.1
If 6 <% < 10, then SI = (0.05*%%) + 0.5
If %> 10, then SI=1.0

Suitability index graph relationships for Variable V3 were determined by: 1) reviewing
available literature, 2) interviewing specialists who have studied various aspects of
migratory landbird ecology in coastal stopover habitats, and 3) field knowledge of those
involved with development of this model.
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IV. Emergent Marsh Community Models

INTRODUCTION

The emergent marsh models were initially developed after passage of the
CWPPRA during 1990 and were first used for evaluating candidate projects in 1991. The
following sections describe the process and assumptions used in the initial development of
those models. Since their initial development, these models have undergone several
revisions including the omission of certain variables, modifications to the Suitability Index
graphs, and modifications to the Habitat Suitability Index formulas.

These models were developed to determine the suitability of emergent marsh and
open water habitats in the Louisiana coastal zone. These models were designed to function
at a community level and therefore attempt to define an optimal combination of habitat
conditions for all fish and wildlife species utilizing coastal marsh ecosystems.

VARIABLE SELECTION

Variables for the emergent marsh models were selected through a two-part
procedure. The first involved a listing of environmental variables thought to be important
in characterizing fish and wildlife habitat in coastal marsh ecosystems. The second part of
the selection procedure involved reviewing variables used in species-specific HSI models
published by the U.S. Fish and Wildlife Service. Review was limited to HSI models for
those fish and wildlife species known to inhabit Louisiana coastal wetlands, and included
models for 10 estuarine fish and shellfish, 4 freshwater fish, 12 birds, 3 reptiles and
amphibians, and 3 mammals (Table 1). The number of models included from each species
group was dictated by model availability.

Selected HSI models were then grouped according to the marsh type(s) used by
each species. Because most species for which models were considered are not restricted to
one marsh type, most models were included in more than one marsh type group. Within
each wetland type group, variables from all models were then grouped according to
similarity (e.g., water quality, vegetation, etc.). Each variable was evaluated based on 1)
whether it met the variable selection criteria; 2) whether another, more easily
measured/predicted variable in the same or a different similarity group functioned as a
surrogate; and 3) whether it was deemed suitable for the WV A application (e.g., some
freshwater fish model variables dealt with riverine or lacustrine environments). Variables
that did not satisfy those conditions were eliminated from further consideration. The
remaining variables, still in their similarity groups, were then further eliminated or refined
by combining similar variables and/or culling those that were functionally duplicated by
variables from other models (i.e., some variables were used frequently in different models
in only slightly different format).
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Table B-1. HSI Models Consulted for Variables for Possible Use in the Emergent Marsh
Models

Estuarine Fish and Shellfish Birds Mammals
pink shrimp white-fronted goose mink
white shrimp clapper rail muskrat
brown shrimp great egret swamp rabbit
spotted seatrout northern pintail
Gulf flounder mottled duck Freshwater Fish
southern flounder American coot channel catfish
Gulf menhaden marsh wren largemouth bass
juvenile spot SNOW goose red ear sunfish
juvenile Atlantic croaker great blue heron bluegill
red drum laughing gull

red-winged blackbird
Reptiles and Amphibians roseate spoonbill
bullfrog
slider turtle

American alligator

Variables selected from the HSI models were then compared to those identified in
the first part of the selection procedure to arrive at a final list of variables to describe
wetland habitat quality. That list includes six variables for each marsh type; 1) percent of
the wetland covered by emergent vegetation, 2) percent of the open water covered by
aquatic vegetation, 3) marsh edge and interspersion, 4) percent of the open water area < 1.5
feet deep, 5) salinity, 6) aquatic organism access.

SUITABILITY INDEX GRAPH DEVELOPMENT

A variety of resources was utilized to construct each SI graph, including the HSI
models from which the final list of variables was partially derived, consultation with other
professionals and researchers outside the EnvWG, published and unpublished data and
studies, and personal knowledge of EnvWG members. An important "non-biological"
constraint on SI graph development was the need to insure that graph relationships were
not counter to the purpose of the CWPPRA, that is, the long term creation, restoration,
protection, or enhancement of coastal vegetated wetlands. That constraint was most
operative in defining SI graphs for Variable V; (percent emergent marsh). The process of
SI graph development was one of constant evolution, feedback, and refinement; the form
of each SI graph was decided upon through consensus among EnvWG members.

The Suitability Index graphs were developed according to the following
assumptions.

Variable V, - Percent of wetland area covered by emergent vegetation. Persistent
emergent vegetation plays an important role in coastal wetlands by providing foraging,
resting, and breeding habitat for a variety of fish and wildlife species; and by providing a
source of detritus and energy for lower trophic organisms that form the basis of the food
chain. An area with no emergent vegetation (i.e., shallow open water) is assumed to have
minimal habitat suitability in terms of this variable, and is assigned an SI of 0.1.
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Optimal vegetative coverage is assumed to occur at 100 percent (SI=1.0). That
assumption is dictated primarily by the constraint of not having graph relationships conflict
with the CWPPRA's purpose of long term creation, restoration, protection, or enhancement
of vegetated wetlands. The EnvWG had originally developed a strictly biologically-based
graph defining optimal habitat conditions at marsh cover values between 60 and 80
percent, and sub-optimal habitat conditions outside that range. However, application of
that graph, in combination with the time analysis used in the evaluation process (i.e., 20-
year project life), often reduced project benefits or generated a net loss of habitat quality
through time with the project. Those situations arose primarily when: existing (baseline)
emergent vegetation cover exceeded the optimum (> 80 percent); the project was predicted
to maintain baseline cover values; and without the project the marsh was predicted to
degrade, with a concurrent decline in percent emergent vegetation into the optimal range
(60-80 percent). The time factor aggravated the situation when the without-project
degradation was not rapid enough to reduce marsh cover values significantly below the
optimal range, or below the baseline SI, within the 20-year evaluation period. In those
cases, the analysis would show net negative benefits for the project, and positive benefits
for letting the marsh degrade rather than maintaining the existing marsh. Coupling that
situation with the presumption that marsh conditions are not static, and that Louisiana will
continue to lose coastal emergent marsh; and taking into account the purpose of the
CWPPRA, the EnvWG decided that, all other factors being equal, the models should favor
projects that maximize emergent marsh creation, maintenance, and protection. Therefore,
the EnvWG agreed to deviate from a strictly biologically-based habitat suitability index
graph for V; and established optimal habitat conditions at 100 percent marsh cover.

Variable V, - Percent of open water area covered by aquatic vegetation. Fresh and
intermediate marshes often support diverse communities of floating-leaved and submerged
aquatic plants that provide important food and cover to a wide variety of fish and wildlife
species. A fresh/intermediate open water area with no aquatics is assumed to have low
suitability (SI=0.1). Optimal conditions (SI=1.0) are assumed to occur when 100 percent
of the open water is dominated by aquatic vegetation. Habitat suitability may be assumed
to decrease with aquatic plant coverage approaching 100 percent due to the potential for
mats of aquatic vegetation to hinder fish and wildlife utilization; to adversely affect water
quality by reducing photosynthesis by phytoplankton and other plant forms due to shading;
and contribute to oxygen depletion spurred by warm-season decay of large quantities of
aquatic vegetation. The EnvWG recognized, however, that those effects were highly
dependent on the dominant aquatic plant species, their growth forms, and their
arrangement in the water column; thus, it is possible to have 100 percent cover of a variety
of floating and submerged aquatic plants without the above-mentioned problems due to
differences in plant growth form and stratification of plants through the water column.
Because predictions of which species may dominate at any time in the future would be
tenuous, at best, the EnvWG decided to simplify the graph and define optimal conditions at
100 percent aquatic cover.

Brackish marshes also have the potential to support aquatic plants that serve as
important sources of food and cover for several species of fish and wildlife. Although
brackish marshes generally do not support the amounts and kinds of aquatic plants that
occur in fresh/intermediate marshes, certain species, such as widgeon-grass, and coontail
and milfoil in lower salinity brackish marshes, can occur abundantly under certain
conditions. Those species, particularly widgeon-grass, provide important food and cover
for many species of fish and wildlife. Therefore, the V, Suitability Index graph in the
brackish marsh model is identical to that in the fresh/intermediate model.

B-39



Some low-salinity saline marshes may contain beds of widgeon-grass and open
water areas behind some barrier islands may contain dense stands of seagrasses (e.g.,
Halodule wrightii and Thalassia testudinum). However, saline marshes typically do not
contain an abundance of aquatic vegetation as often found in fresh/intermediate and
brackish marshes. Open water areas in saline marshes typically contain sparse aquatic
vegetation and are primarily important as nursery areas for marine organisms. Therefore,
in order to reflect the importance of those open water areas to marine organisms, a saline
marsh lacking aquatic vegetation is assigned a SI=0.3. It is assumed that optimal coverage
of aquatic plants occurs at 100 percent.

Variable V; - Marsh edge and interspersion. This variable takes into account the
relative juxtaposition of marsh and open water for a given marsh:open water ratio, and is
measured by comparing the project area to sample illustrations (Appendix A) depicting
different degrees of interspersion. Interspersion is assumed to be especially important
when considering the value of an area as foraging and nursery habitat for freshwater and
estuarine fish and shellfish; the marsh/open water interface represents an ecotone where
prey species often concentrate, and where post-larval and juvenile organisms can find
cover. Isolated marsh ponds are often more productive in terms of aquatic vegetation than
are larger ponds due to decreased turbidity, and, thus, may provide more suitable
waterfowl habitat. However, interspersion can be indicative of marsh degradation, a factor
taken into consideration in assigning suitability indices to the various interspersion classes.

A relatively high degree of interspersion in the form of stream courses and tidal
channels (Interspersion Class 1) is assumed to be optimal (SI=1.0); streams and channels
offer interspersion, yet are not indicative of active marsh deterioration. Areas exhibiting a
high degree of marsh cover are also ranked as optimal, even though interspersion may be
low, to avoid conflicts with the premises underlying the SI graph for variable V,;. Without
such an allowance, areas of relatively healthy, solid marsh, or projects designed to create
marsh, would be penalized with respect to interspersion. Numerous small marsh ponds
(Interspersion Class 2) offer a high degree of interspersion, but are also usually indicative
of the beginnings of marsh break-up and degradation, and are therefore assigned a more
moderate SI of 0.6. Large open water areas (Interspersion Classes 3 and 4) offer lower
interspersion values and usually indicate advanced stages of marsh loss, and are thus
assigned SI's of 0.4 and 0.2, respectively. The lowest expression of interspersion, Class 5
(i.e., no emergent marsh at all within the project area), is assumed to be least desirable and
is assigned an SI=0.1.

Variable V, - Percent of open water area # 1.5 feet deep in relation to marsh
surface. Shallow water areas are assumed to be more biologically productive than deeper
water due to a general reduction in sunlight, oxygen, and temperature as water depth
increases. Also, shallower water provides greater bottom accessibility for certain species
of waterfowl, better foraging habitat for wading birds, and more favorable conditions for
aquatic plant growth. Optimal open water conditions in a fresh/intermediate marsh are
assumed to occur when 80 to 90 percent of the open water area is less than or equal to 1.5
feet deep. The value of deeper areas in providing drought refugia for fish, alligators and
other marsh life is recognized by assigning an SI=0.6 (i.e., sub-optimal) if all of the open
water is less than or equal to 1.5 feet deep.

Shallow water areas in brackish marsh habitat are also important. However,
brackish marsh generally exhibits deeper open water areas than fresh marsh due to tidal
scouring. Therefore, the SI graph is constructed so that lower percentages of shallow water
receive higher SI values relative to fresh/intermediate marsh. Optimal open water

B-40



conditions in a brackish marsh are assumed to occur when 70 to 80 percent of the open
water area is less than or equal to 1.5 feet deep.

The SI graph for the saline marsh model is similar to that for brackish marsh, where
optimal conditions are assumed to occur when 70 to 80 percent of the open water area is
less than or equal to 1.5 feet deep. However, at 100 percent shallow water, the saline
graph yields an SI= 0.5 rather than 0.6 as for the brackish model. That change reflects the
increased abundance of tidal channels and generally deeper water conditions prevailing in
a saline marsh due to increased tidal influences, and the importance of those tidal channels
to estuarine organisms.

Variable V5 - Salinity. It is assumed that periods of high salinity are most
detrimental in a fresh/intermediate marsh when they occur during the growing season
(defined as March through November, based on dates of first and last frost contained in
Natural Resource Conservation Service soil surveys for coastal Louisiana). Therefore,
mean high salinity is used as the salinity parameter for the fresh/intermediate marsh model.
Mean high salinity is defined as the average of the upper 33 percent of salinity readings
taken during a specified period of record. Optimal conditions in fresh marsh are assumed
to occur when mean high salinity during the growing season is less than 2 parts per
thousand (ppt). Optimal conditions in intermediate marsh are assumed to occur when
mean high salinity during the growing season is less than 4 ppt.

For the brackish and saline marsh models, average annual salinity is used as the
salinity parameter. The SI graph for brackish marsh is constructed to represent optimal
conditions when salinities are between 0 ppt and 10 ppt. The EnvWG acknowledges that
average annual salinities below 5 ppt will effectively define a marsh as fresh or
intermediate, not brackish. However, the SI graph makes allowances for lower salinities to
account for occasions when there is a trend of decreasing salinities through time toward a
more intermediate condition. Implicit in keeping the graph at optimum for salinities less
than 5 ppt is the assumption that lower salinities are not detrimental to a brackish marsh.
However, average annual salinities greater than 10 ppt are assumed to be progressively
more harmful to brackish marsh vegetation. Average annual salinities greater than 16 ppt
are assumed to be representative of those found in a saline marsh, and thus are not
considered in the brackish marsh model.

The SI graph for the saline marsh model is constructed to represent optimal salinity
conditions at between 0 ppt and 21 ppt. The EnvWG acknowledges that average annual
salinities below 10 ppt will effectively define a marsh as brackish, not saline. However,
the suitability index graph makes allowances for lower salinities to account for occasions
when there is a trend of decreasing salinities through time toward a more brackish
condition. Implicit in keeping the graph at optimum for salinities less than 10 ppt is the
assumption that lower salinities are not detrimental to a saline marsh. Average annual
salinities greater than 21 ppt are assumed to be slightly stressful to saline marsh vegetation.

Variable V¢ - Aquatic organism access. Access by aquatic organisms, particularly
estuarine-dependent fishes and shellfishes, is considered to be a critical component in
assessing the quality of a given marsh system. Additionally, a marsh with a relatively high
degree of access by default also exhibits a relatively high degree of hydrologic
connectivity with adjacent systems, and therefore may be considered to contribute more to
nutrient exchange than would a marsh exhibiting a lesser degree of access. The SI for Vg
is determined by calculating an "access value" based on the interaction between the
percentage of the project area wetlands considered accessible by aquatic organisms during
normal tidal fluctuations, and the type of man-made structures (if any) across identified
points of ingress/egress (bayous, canals, etc.). Standardized procedures for calculating the
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Access Value have been established (Appendix B). It should be noted that access ratings
for man-made structures were determined by consensus among EnvWG members and that
scientific research has not been conducted to determine the actual access value for each of
those structures. Optimal conditions are assumed to exist when all of the study area is
accessible and the access points are entirely open and unobstructed.

A fresh marsh with no access is assigned an SI=0.3, reflecting the assumption that,
while fresh marshes are important to some species of estuarine-dependent fishes and
shellfish, such a marsh lacking access continues to provide benefits to a wide variety of
other wildlife and fish species, and is not without habitat value. An intermediate marsh
with no access is assigned an SI=0.2, reflecting that intermediate marshes are somewhat
more important to estuarine-dependent organisms than fresh marshes. The general
rationale and procedure behind the V4 Suitability Index graph for the brackish marsh
model is identical to that established for the fresh/intermediate model. However, brackish
marshes are assumed to be more important as habitat for estuarine-dependent fish and
shellfish than fresh/intermediate marshes. Therefore, a brackish marsh providing no access
is assigned an SI of 0.1. The Suitability Index graph for aquatic organism access in the
saline marsh model is the same as that in the brackish marsh model.

HABITAT SUITABILITY INDEX FORMULAS

In developing the HSI formulas, the EnvWG recognized that the primary focus of
the CWPPRA is on vegetated wetlands, and that some marsh protection strategies could
have adverse impacts to aquatic organism access. Therefore, the EnvWG made an a priori
decision to emphasize variables V|, V,, and V¢ by grouping them together, when possible,
and weighting them greater than the remaining variables. Weighting was facilitated by
treating the grouped variables as a geometric mean. Variables V3, Va4, and Vs were
grouped to isolate their influence relative to Vi, V,, and V.

For all marsh models, V| receives the strongest weighting. The relative weights of
V1, V,, and V; differ by marsh model to reflect differing levels of importance for those
variables between the marsh types. For example, the amount of aquatic vegetation was
deemed more important in a fresh/intermediate marsh than in a saline marsh, due to the
relative contributions of aquatic vegetation between the two marsh types in terms of
providing food and cover. Therefore, V, receives more weight in the fresh/intermediate
HSI formula than in the saline HSI formula. Similarly, the degree of aquatic organism
access was considered more important in a saline marsh than a fresh/intermediate marsh,
and Vg receives more weight in the saline HSI formula than in the fresh/intermediate
formula. As with the Suitability Index graphs, the Habitat Suitability Index formulas were
developed by consensus among the EnvWG members.

For several years, 1991 through 1996, the EnvWG utilized one HSI formula
specific to each marsh type. However, it was noted that variables V; and V4, which
characterize open water areas only, often resulted in an “artificially inflated” HSI when
those variable values were optimal (i.e., SI = 1.0) and open water comprised a very small
portion of the project area. For example, Project Area A contains 90 percent emergent
marsh and 10 percent open water. Project Area B contains 10 percent emergent marsh and
90 percent open water. Assume the open water in each project area is completely covered
by submerged aquatic vegetation and is entirely less than 1.5 feet in depth. Under those
conditions, the Suitability Index values for V, and V4 would equal 1.0 for both project
areas even though open water only accounts for 10 percent of Project Area A. The
EnvWG has commonly referred to this as a “scaling” problem; the Suitability Index values
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for V, and V, are not “scaled” in respect to the proportion of the project area they describe.
This allows those variables to contribute disproportionately to the HSI in instances when
open water constitutes a small portion of the project area.

The EnvWG acknowledged that the scaling problem presented a flaw in the WVA
methodology resulting in unrealistic HSI values for certain project areas and eventually
resulting in inflated wetland benefits for those projects. During 1996 and 1997, Dr. Gary
Shaffer assisted the EnvWG in developing potential solutions to the scaling problem.
After several unsuccessful attempts to develop a single HSI formula for each marsh type
which scaled the Suitability Index values for V, and V4 based on the ratio of emergent
marsh to open water, the EnvWG decided to develop a “split” model for each marsh type.
The split model utilizes two HSI formulas for each marsh type; one HSI formula
characterizes the emergent habitat within the project area and another HSI formula
characterizes the open water habitat. The HSI formula for the emergent habitat contains
only those variables important in assessing habitat quality for emergent marsh (i.e., Vi, V3,
Vs and V). Likewise, the open water HSI formula contains only those variables
important in characterizing the open water habitat (i.e., V,, V3, V4, Vs and V). Individual
HSI formulas were developed for emergent marsh and open water habitats for each marsh
type.

As with the development of a single HSI model for each marsh type, the split
models follow the same conventions for weighting and grouping of variables as previously
discussed.

BENEFIT ASSESSMENT

As previously discussed, the marsh models are split into emergent marsh and open
water components and an HSI is determined for both. Subsequently, net AAHUs are also
determined for the emergent marsh and open water habitats within the project area. Net
AAHUESs for the emergent marsh and open water habitat components must be combined to
determine total net benefits for the project.

The primary focus of the CWPPRA is on vegetated wetlands. Therefore, in order
to place greater emphasis on wetland benefits to emergent marsh, a weighted average of
the net benefits (net AAHUSs) for emergent marsh and open water is calculated with the
emergent marsh AAHUs weighted proportionately higher than the open water AAHU .
The weighted formulas to determine net AAHUSs for each marsh type are shown below:

Fresh Marsh: 2.1(Emergent Marsh AAHUSs) + Open Water AAHUs
3.1

Brackish Marsh: 2.6(Emergent Marsh AAHUSs) + Open Water AAHUSs
3.6

Saline Marsh: 3.5(Emergent Marsh AAHUSs) + Open Water AAHUSs
4.5
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Wetland Value Assessment Community Model

Fresh/Intermediate Marsh

Vegetation:

Variable V|  Percent of wetland area covered by emergent vegetation.

Variable V,  Percent of open water area covered by aquatic vegetation.

Interspersion:

Variable V3 Marsh edge and interspersion.

Water Depth:

Variable V4  Percent of open water area < 1.5 feet deep, in relation to marsh surface.
Water Quality:

Variable Vs Mean high salinity during the growing season (March through November).
Aquatic Organism Access:

Variable Vs Aquatic organism access.

HSI Calculations:
Fresh / Intermediate HS 1
(3.5 x (SIV x SIVEh) Y9y + (SIV3+SIVs) / 2
Emergent Marsh HS 1 =
4.5
(3.5 x (SIVx SIVEh) ) + (SIVs+SIV4+SIVs) / 3
Open Water HS | =
4.5
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Fresh/Intermediate Marsh

Variable V; Percent of wetland area covered by emergent vegetation.

Suitability Graph
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Line Formula

SI = (0.009 * %) + 0.1
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Fresh/Intermediate Marsh

Variable V, Percent of open water area covered by aquatic vegetation.

Suitability Graph
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Fresh/Intermediate Marsh

Variable V3 Marsh edge and interspersion.

Suitability Graph
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Instructions for Calculating the SI for Variable V3:
1. Refer to Appendix A for examples of the different interspersion classes.
2. Estimate percent of project area in each class. If the entire project area is solid marsh,

assign interspersion Class 1. Conversely, if the entire project area is open water,
assign interspersion Class 5.
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Fresh/Intermediate Marsh

Variable V4 Percent of open water area <1.5 feet deep, in relation to marsh surface.

Suitability Graph
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Line Formulas
If 0 <% < 80, then SI=(0.01125 * %) + 0.1
If 80 <% <90, then SI=1.0

If % > 90, then SI = (-0.04 * %) + 4.6
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Fresh/Intermediate Marsh

Variable Vs Mean high salinity during the growing season (March through November).

Suitability Graph
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Fresh Intermediote
Line Formulas
Fresh Marsh:

If0<ppt<2,thenSI=1.0
If 2 <ppt <4, then SI = (-0.4 * ppt) + 1.8
If4 <ppt 5 then SI=(-0.1 * ppt) + 0.6

Intermediate Marsh:
If0<ppt<4,thenSI=1.0
If 4 <ppt 8, then SI=(-0.2 * ppt) + 1.8

NOTE: Mean high salinity is defined as the average of the upper 33 percent of salinity
readings taken during the period of record.
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Fresh/Intermediate Marsh

Variable V¢ Aquatic organism access.

Suitability Graph
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Line Formulas
Fresh Marsh:
SI=(0.7 * Access Value) + 0.3
Intermediate Marsh:
SI=(0.8 * Access Value) + 0.2
NOTE: Access Value =P * R, where "P" = percentage of wetland area considered
accessible by estuarine organisms during normal tidal fluctuations, and "R" =

Structure Rating.

Refer to Appendix B “Procedure For Calculating Access Value" for complete
information on calculating "P" and "R" values.
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Wetland Value Assessment Community Model
Brackish Marsh
Vegetation:
Variable V;  Percent of wetland area covered by emergent vegetation.
Variable V,  Percent of open water area covered by aquatic vegetation.
Interspersion:
Variable V3 Marsh edge and interspersion.
Water Depth:
Variable V4  Percent of open water area < 1.5 feet deep, in relation to marsh surface.
Water Quality:
Variable Vs Average annual salinity.
Aquatic Organism Access:

Variable Vg Aquatic organism access.

HSI Calculations:
Brackish Marsh HS1
(3.5 x (SIV x SIV!®) M)+ (SIV; + SIVs) / 2
Emergent Marsh HS I =
4.5
(3.5 x (SIVx SIVE) M) + (SIVs+SIV4+SIVs) / 3
Open Water HS | =

4.5
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Brackish Marsh

Variable V; Percent of wetland area covered by emergent vegetation.

Suitability Graph
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Line Formula

SI = (0.009 * %) + 0.1
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Brackish Marsh

Variable V, Percent of open water area covered by aquatic vegetation.

Suitability Graph
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SI = (0.009 * %) + 0.1
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Brackish Marsh

Variable V3 Marsh edge and interspersion.

Suitability Graph
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Instructions for Calculating SI for Variable V3;:
1. Refer to Appendix A for examples of the different interspersion classes.
2. Estimate the percent of project area in each class. If the entire project area is solid

marsh, assign interspersion Class 1. Conversely, if the entire project area is open
water, assign interspersion Class 5.
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Brackish Marsh

Variable V4 Percent of open water area < 1.5 feet deep, in relation to marsh surface.

Suitability Graph
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Line Formulas
If 0 <% <70, then SI=(0.01286 * %) + 0.1
If 70 < % < 80, then SI=1.0

If % > 80, then SI = (-0.02 * %) + 2.6
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Brackish Marsh

Variable V5 Average annual salinity.

Suitability Groph
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Line Formulas
If 0 <ppt <10, then SI=1.0

If ppt > 10, then SI = (-0.15 * ppt) + 2.5
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Brackish Marsh

Variable V¢ Aquatic organism access.

Suitobility Groph
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Access Value
Line Formula
SI=(0.9 * Access Value) + 0.1
Note: Access Value =P * R, where "P" = percentage of wetland area considered
accessible by estuarine organisms during normal tidal fluctuations, and "R" =

Structure Rating.

Refer to Appendix B "Procedure For Calculating Access Value" for complete
information on calculating "P" and "R" values.
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Wetland Value Assessment Community Model
Saline Marsh
Vegetation:
Variable V;  Percent of wetland area covered by emergent vegetation.
Variable V,  Percent of open water area covered by aquatic vegetation.
Interspersion:
Variable V3 Marsh edge and interspersion.
Water Depth:
Variable V4  Percent of open water area < 1.5 feet deep, in relation to marsh surface.
Water Quality:
Variable Vs Average annual salinity.
Aquatic Organism Access:

Variable Vg Aquatic organism access.

HSI Calculation:
Saline Marsh HS1
(3.5 x (SIV x SIVEh) My + (SIV3+SIVs) / 2
Emergent Marsh HS I =
4.5
(3.5 x (SIV,' x SIV>S) U39y + (SIV; + SIV,+SIVs) / 3
Open Water HS | =

4.5
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Saline Marsh

Variable V; Percent of wetland area covered by emergent vegetation.

Suitability Graph
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Line Formula

SI = (0.009 * %) + 0.1
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Saline Marsh

Variable V, Percent of open water area covered by aquatic vegetation.
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Line Formula

SI=(0.007 * %) + 0.3

Suitability Graph
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Saline Marsh

Variable V3 Marsh edge and interspersion.

Suitability Graph
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Instructions for Calculating SI for Variable V3;:
1. Refer to Appendix A for examples of the different interspersion classes.
2. Estimate percent of project area in each class. If the entire project area is solid marsh,

assign an interspersion Class 1. Conversely, if the entire project area is open water,
assign an interspersion Class 5.
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Saline Marsh

Variable V4 Percent of open water area < 1.5 feet deep, in relation to marsh surface.

Suitability Graph
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Line Formulas
If 0 <% <70, then SI=(0.01286 * %) + 0.1
If 70 < % < 80, then SI=1.0

If % > 80, then SI = (-0.025 * %) + 3.0
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Saline Marsh

Variable V5 Average annual salinity.
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Line Formulas

Suitability Graph
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If9 <ppt <21, then SI=1.0

If ppt > 21, then SI = (-0.067 * ppt) + 2.4
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Saline Marsh

Variable V¢ Aquatic organism access.

Suitobility Groph
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Access Value
Line Formula
SI=(0.9 * Access Value) + 0.1
Note: Access Value =P * R, where "P" = percentage of wetland area considered
accessible by estuarine organisms during normal tidal fluctuations, and "R" =

Structure Rating.

Refer to Appendix B "Procedure For Calculating Access Value" for complete
information on calculating "P" and "R" values.
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Attachment A - Marsh Edge and Interspersion Classes
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Interspersion Class 1
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Interspersion Class 2
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Attachment B - Procedure for Calculating Access Value

Determine the percent (P) of the wetland area accessible by estuarine organisms
during normal tidal fluctuations for baseline (TYO0) conditions. P may be determined
by examination of aerial photography, knowledge of field conditions, or other
appropriate methods.

Determine the Structure Rating (R) for each project structure as follows:

Structure Type Structure
Rating
Open system 1.0
Rock weir set at 1ft BML', w/ boat bay 0.8
Rock weir with boat bay 0.6
Rock weir set at > 1 ft BML 0.6
Slotted weir with boat bay 0.6
Open culverts 0.5
Weir with boat bay 0.5
Weir set at > 1 ft BML 0.5
Slotted weir 0.4
Flap-gated culvert with slotted weir 0.35
Variable crest weir 0.3
Flap-gated variable crest weir 0.25
Flap-gated culvert 0.2
Rock weir 0.15
Fixed crest weir 0.1
Solid plug 0.0001

For each structure type, the rating listed above pertains only to the standard structure
configuration and assumes that the structure is operated according to common
operating schedules consistent with the purpose for which that structure is designed.
In the case of a "hybrid" structure or a unique application of one of the above-listed
types (including unique or "non-standard" operational schemes), the WV A analyst(s)
may assign an appropriate Structure Rating between 0.0001 and 1.0 that most closely
approximates the relative degree to which the structure in question would allow
ingress/egress of estuarine organisms. In those cases, the rationale used in
developing the new Structure Rating shall be documented.

1

Below Marsh Level
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Determine the Access Value. Where multiple openings equally affect a common
"accessible unit", the Structure Rating (R) of the structure proposed for the "major"
access point for the unit will be used to calculate the Access Value. The designation
of "major" will be made by the Environmental Work Group. An "accessible unit" is
defined as a portion of the total accessible area that is served by one or more access
routes (canals, bayous, etc.), yet is isolated in terms of estuarine organism access to
or from other units of the project area. Isolation factors include physical barriers that
prohibit further movement of estuarine organisms, such as natural levee ridges, and
spoil banks; and dense marsh that lacks channels, trenasses, and similar small
connections that would, if present, provide access and intertidal refugia for estuarine
organisms.

Access Value should be calculated according to the following examples (Note: for
all examples, P for TYO = 90%. That designation is arbitrary and is used only for
illustrative purposes; P could be any percentage from 0% to 100%):

a. One opening into area; no structure.

Access Value =P
=90

b. One opening into area that provides access to the entire 90% of the project area
deemed accessible. A flap-gated culvert with slotted weir is placed across the
opening.

Access Value =P *R
= 90 * .35
=32

c. Two openings into area, each capable by itself of providing full access to the
90% of the project area deemed accessible in TY0. Opening #2 is determined to
be the major access route relative to opening #1. A flap-gated culvert with
slotted weir is placed across opening #1. Opening #2 is left unaltered.

Access Value =P
=90

Note: Structure #1 had no bearing on the Access Value calculation because its
presence did not reduce access (opening #2 was determined to be the major
access route, and access through that route was not altered).

d. Two openings into area. Opening #1 provides access to an accessible unit
comprising 30% of the area. Opening #2 provides access to an accessible unit
comprising the remaining 60% of the project area. A flap-gated culvert with
slotted weir is placed across #1. Opening #2 is left open.

Access Value = weighted avg. of Access Values of the two accessible units
= ([P1*Ru] + [P2*Ro])/(P11P2)
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= ([.30%0.35] + [.60*1.0])/(.30+.60)
= (.11 + .60)/.90

= 71/.90

- .79

Note: P; + P, =.90, because only 90 percent of the study area was determined
to be accessible at TYO.

Three openings into area, each capable of providing full access to the entire area
independent of the others. Opening #3 is determined to be the major access
route relative to openings #1 and #2. Opening #1 is blocked with a solid plug.
Opening #2 is fitted with a flap-gated culvert with slotted weir, and opening #3
is left open.

Access Value =P
=.90

Note: Structures #1 and #2 had no bearing on the Access Value calculation
because their presence did not reduce access (opening #3 was determined to be
the major access route, and access through that route was not altered).

Three openings into area, each capable of providing full access to the entire area
independent of the others. Opening #2 is determined to be the major access
route relative to openings #1 and #3. Opening #1 is blocked with a solid plug.
Opening #2 is fitted with a flap-gated culvert with slotted weir, and opening #3
is fitted with a fixed crest weir.

Access Value =P *R,

=.90 * .35

=.32
Note: Structures #1 and #3 had no bearing on the Access Value calculation
because their presence did not reduce access. Opening #2 was determined
beforehand to be the major access route; thus, it was the flap-gated culvert
with slotted weir across that opening that actually served to limit access.

Three openings into area. Opening #1 provides access to an accessible unit
comprising 20% of the area. Openings #2 and #3 provide access to an
accessible unit comprising the remaining 70% of the area, and within that area,
each is capable by itself of providing full access. However, opening #3 is
determined to be the major access route relative to opening #2. Opening #1 is
fitted with an open culvert, #2 with a flapgated culvert with slotted weir, and #3
with a fixed crest weir.

Access Value = ([P1*R] + [P2*R3])/(P1+Py)
= ([.20*.5]+[.70*.35])/(.20+.70)
= (.10 +.25)/.90
=.35/.90
=.39
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Three openings into area. Opening #1 provides access to an accessible unit
comprising 20% of the area. Opening #2 provides access to an accessible unit
comprising 40% of the area, and opening #3 provides access to the remaining
30% of the area. Opening #1 is fitted with an open culvert, #2 a flap-gated
culvert with slotted weir, and #3 a fixed crest weir.

Access Value = ([P1*R]+[P2*R2]+[P3*R;3])/(P1+P,+P3)
= ([.20%*.5]+[.40*.35]+[.30%*.1])/(.20+.40+.30)
— (10+.14+.03)/.90

=.27/.90
=.30
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V. Swamp Community Model

INTRODUCTION

The CWPPRA Environmental Work Group (EnvWG) developed a fresh swamp
community model in 1991. However, the Environmental Work Group abandoned use of
that model and began using a swamp community model developed by the Louisiana
Department of Natural Resources (LDNR). The LDNR model was developed to quantify
the impacts of permitted activities and compensatory mitigation proposals in the Louisiana
coastal zone and contained a more complete list of variables to characterize habitat quality
of swamp in the coastal zone. Because that model was developed for regulatory purposes,
it contained some variables which were not being impacted by candidate CWPPRA
restoration projects. Therefore, in 2001, the EnvWG decided to modify that model so that
it would be more sensitive to the impacts of proposed restoration projects. The following
sections describe the process and assumptions used in the initial development of the
swamp model.

The swamp model was developed to determine the suitability of swamp habitat in
providing resting, foraging, and nesting habitat for a diverse assemblage of wildlife
species. The model is generally applied to areas supporting or capable of supporting a
canopy of woody vegetation which covers at least 33 percent of the area's surface, and with
at least 60 percent of that canopy consisting of any combination of baldcypress,
tupelogum, red maple, buttonbush, and/or planertree. The LDNR model stated that if
woody canopy cover is less than 33 percent, then a fresh marsh model should be applied.
However, the EnvWG recognized that some areas with less than 33% canopy cover
provide functions and values more closely associated with a swamp than a fresh marsh.
Therefore, the EnvWG agreed that the 33% canopy cover criterion should be treated as a
general “rule of thumb” for model application, with some exceptions. If greater than 40
percent of the woody vegetation canopy consists of species such as oaks, hickories,
American elm, green ash, sweetgum, sugarberry, boxelder, persimmon, honeylocust, red
mulberry, eastern cottonwood, American sycamore, etc., then a bottomland hardwood
model should be applied.

VARIABLE SELECTION

Variable selection for the original swamp model developed by the LDNR was
based on a review of; 1) Habitat Suitability Index (HSI) models, published by the U.S. Fish
and Wildlife Service, for wood duck, barred owl, swamp rabbit, mink, downy woodpecker,
and gray squirrel, 2) a community model for forest birds, published by the U.S. Fish and
Wildlife Service, 3) "A Habitat Evaluation System for Water Resources Planning",
published by the U.S. Army Corps of Engineers, and 4) a draft version of "A Community
Habitat Evaluation Model for Bottomland Hardwood Forests in the Southeastern United
States", coauthored by the U.S. Army Corps of Engineers and the U.S. Fish and Wildlife
Service.

Several habitat variables appeared repeatedly in the various models. In general, it
was concluded that those variables which occurred most frequently in the various models
were the most important for assessing habitat quality. The species-specific (i.e., HSI)
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models concentrated on assessment of site-specific habitat quality features such as tree
species composition, forest stand structure (understory, midstory, overstory conditions),
stand maturity, and hydrology. Other models reviewed concentrated on how a site fits into
the overall "landscape". The original swamp model incorporated variables which
addressed habitat quality (e.g., stand structure) and landscape function (e.g., the size of the
contiguous forested area). The final variables selected were reviewed by representatives of
the LDNR, the U.S. Fish and Wildlife Service, the U.S. Army Corps of Engineers, the U.S.
Environmental Protection Agency, and the Louisiana Department of Wildlife and
Fisheries. The final list of variables included; 1) stand structure, 2) stand maturity, 3)
hydrology, 4) size of contiguous forested area, 5) suitability and traversability of
surrounding land use, and 6) disturbance.

After using the LDNR model for several years, the EnvWg recognized that several
of the model variables were not being impacted, thus model sensitivity and project benefits
were being compromised. Values for the non-impacted variables (i.e., size of the
contiguous forested area, suitability and traversability of surrounding land uses, and
disturbance) were the same under future without-project and future with-project
conditions. In an effort to improve model sensitivity, those variables were omitted. In
addition, the stand structure, stand maturity, and hydrology variables were revised and a
salinity variable was included in the model. A salinity variable was included in the
original swamp model developed by the CWPPRA EnvWG and was recognized as an
important variable in characterizing the habitat quality of swamp ecosystems. Therefore,
the final list of variables includes; 1) stand structure, 2) stand maturity, 3) water regime,
and 4) mean high salinity during the growing season.

SUITABILITY INDEX GRAPH DEVELOPMENT

Suitability Index (SI) graph development was very similar to the process used for
other community models such as the emergent marsh community models. A variety of
resources was utilized to construct each SI graph, including the HSI models from which
the final list of variables was partially derived, consultation with other professionals and
researchers outside the EnvWG, published and unpublished data and studies, and personal
knowledge of EnvWG members. An important "non-biological" constraint on SI graph
development was the need to insure that graph relationships were not counter to the
purpose of the CWPPRA, that is, the long term creation, restoration, protection, or
enhancement of coastal vegetated wetlands. The process of SI graph development was one
of constant evolution, feedback, and refinement; the form of each SI graph was decided
upon through consensus among EnvWG members.

The Suitability Index graphs were developed according to the following
assumptions:

Variable V, - Stand structure. Most swamp tree species do not produce hard mast;
consequently, wildlife foods predominantly consist of soft mast, other edible seeds,
invertebrates, and vegetation. Because most swamp tree species produce some soft mast or
other edible seeds, the actual tree species composition is not usually a limiting factor.
More limiting is the presence of stand structure to provide resting, foraging, breeding,
nesting, and nursery habitat and the medium for invertebrate production. This medium can
exist as herbaceous vegetation, scrub-shrub/midstory cover, or overstory canopy and
preferably as a combination of all three. This variable assigns the lowest suitability to sites
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with a limited amount of all three stand structure components, the highest suitability to
sites with a significant amount of all three stand structure components, and mid-range
suitability to various combinations when one or two stand structure components are
present.

Variable V, - Stand maturity. Because of man's historical conversion of swamp,
the loss of swamp to saltwater intrusion, historical and ongoing timber harvesting, and a
reduced tree growth rate in the subsiding coastal zone, swamps with mature sizeable trees
are a unique but ecologically important feature. Older trees provide important wildlife
requisites such as snags and nesting cavities and the medium for invertebrate production.
Additionally, as the stronger trees establish themselves in the canopy, weaker trees are out-
competed and eventually die, forming additional snags and downed treetops that would not
be present in younger stands. The suitability graph for this variable assumes that snags,
cavities, downed treetops, and invertebrate production are present in suitable amounts
when the average diameter-at-breast height (DBH) of canopy-dominant and canopy-
codominant trees is above 16 inches for baldcypress and above 12 inches for tupelogum
and other species. Therefore, stands with those characteristics are considered optimal for
this variable (SI = 1.0).

Another important consideration for this variable is stand density, measured in
terms of basal area. A scenario sometimes encountered in mature swamp ecosystems is an
overstory consisting of a very few, widely-scattered, mature baldcypress. If stand density
was not considered, and average DBH only, then those stands would receive a high SI for
this variable without providing many of the important habitat components of a mature
swamp ecosystem, specifically a suitable number of trees for nesting, foraging, and other
habitat functions. Therefore, the SI for this variable is dependent on average DBH and
basal area which is used as a measure of stand density.

Variable Vs - Water regime. This variable considers the duration and amount of
water flow/exchange. Four flow/exchange and four flooding duration categories are
described to characterize the water regime. The optimal water regime is assumed to be
seasonal flooding with abundant and consistent riverine/tidal input and water flow-through
(SI=1.0). Seasonal flooding with periodic drying cycles is assumed to contribute to
increased nutrient cycling (primarily through oxidation and decomposition of accumulated
detritus), increased vertical structure complexity (due to growth of other plants on the
swamp floor), and increased recruitment of dominant overstory trees. In addition,
abundant and consistent input and water flow-through is optimal, because under that
regime the full functions and values of a swamp in providing fish and wildlife habitat are
assumed to be maximized. Temporary flooding is also assumed to be desirable. Habitat
suitability is assumed to decrease as water exchange between the swamp and adjacent
systems is reduced. The combination of permanently flooded conditions and no water
exchange (e.g., an impounded swamp where the only water input is through rainfall and
the only water loss is through evapotranspiration and ground seepage) is assumed to be the
least desirable (SI=0.1). Those conditions can produce poor water quality during warm
weather, reducing fish use and crawfish production.

Variable V4 - Mean high salinity during the growing season. Mean high salinity
during the growing season (March 1 to October 31) is defined as the average of the upper
33 percent of salinity measurements taken during the specified period of record. Although
baldcypress is able to tolerate higher salinities than other swamp species, species such as
tupelogum and many herbaceous species are salinity-sensitive. Optimal conditions are
assumed to occur at mean high salinities less than 1.0 ppt. Habitat suitability is
assumed to decrease rapidly at mean high salinities in excess of 1.0 ppt.
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HABITAT SUITABILITY INDEX FORMULA

In developing the HSI formula for this model, the EnvWG agreed that variables V; and V3,
stand structure and water regime, were the most important variables in characterizing the
habitat quality of a swamp. Therefore, those variables were given greater influence in the
model than the remaining variables. Variable V,, stand maturity, was given slightly less
weight than stand structure and water regime. Variable V4, salinity, was deemed the least
important. All variables are grouped to produce a geometric mean and variable influence
is only controlled by the weight (i.e., exponent) assigned to each variable.

HSI Calculation: HSI:(SIV13 X SIV22'5 X SIV33 X SIV41'5)1/10

BENEFIT ASSESSMENT

Calculation of HUs, AAHUs, and net AAHUs follows the same procedure as
indicated in the Wetland Value Assessment Methodology Introduction.

B-80



Swamp

Variable V; Stand structure.

Each component of stand structure should be viewed independently to determine the
percent closure or coverage.

Scrub-
shrub/
Overstory Midstory Herbaceous
Closure Cover Cover
Class 1. <33%
Class 2. 33%<50% and <33% and <33%
Class 3. 33%<50% and >33% or >33%
Class 4. 50%-75% and >33% or >33%
Class 5. 33%<50% and >33% and >33%
Class 6. >50% and >33% and >33%
OR

>75% and >33% or >33%

Suitability Graph

1.0 1.0
0.8 - - 0.8
X
3
< 0.6 - 0.6
>
E
S 0.4 - 0.4
>
)
0.2 1 - 0.2
0.0 0.0
1 2 3 4 5 6
Class
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Swamp
Variable V, Stand maturity.

Average dbh of canopy-dominant and canopy-codominant trees.

Notes:
1. Canopy-dominant and codominant trees are those whose crown rises above or is an
integral part of the overstory.
2. For trees with buttress swell, dbh is the diameter measured at 12" above the swell.
3. The SI for this variable is multiplied by the factors in the table below depending on
stand density.
Suitability Graph
0 2 4 6 8 10 12 14 16
W p 10 Suitability Index Line Formulas
for baldcypress:
08 - L 0.8
x ] g If dbh = 0 then SI=0
T 06 | 0.6 If 0 < dbh < 1 then SI=.01 * dbh
> If 1 <dbh <4 then SI=(.013 * dbh) - .003
= If 4 <dbh <7 then SI=(.017 * dbh) - .017
£ 044 04 If 7 < dbh < 9 then SI = (.1 * dbh) - .6
@ If9 < dbh < 11 then SI = (.15 * dbh) - 1.05
02 | o If 11 < dbh < 13 then SI = (.1 * dbh) - .5
' ' If 13 < dbh < 16 then SI=(.067 * dbh) -
0062~ 1 0.0

0o 2 4 6 8 10 12 14 16

Diameter at Breast Height (inches)

Suitability Graph

0 2 “‘ ? ? 1‘0 12 Suitability Index Line
10 P 1.0 Formulas for tupelogum et al.:
0.8 1 - 0.8 If 0 <dbh <1 then SI=.01 * dbh
% If 1 <dbh <2 then SI = (.04 * dbh) - .03
B 0.6 - L 06 If 2 < dbh <4 then SI =.025 * dbh
> ' If 4 <dbh <6 then SI=(.1 * dbh) - .3
= If 6 < dbh < 8 then SI = (.15 * dbh) - .6
S 04 - 0.4 If 8 < dbh < 12 then SI = (.1 * dbh) - .2
a If dbh > 12 then SI=1.0
0.2 - 0.2
0.0 &2 0.0
0 2 4 6 8 10 12

Diameter at Breast Height (inches)
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Variable V;

Water regime.

Swamp

Density Basal Area Factor
Open <40ft2 0.2
Moderately | 40ft2 <BA<80ft2 0.4
Open
Moderate 81ft2 0.6
<BA<120ft2
Moderately 121ft2 0.8
Dense <BA<160ft2
Dense >161ft2 1.0
Flow/Exchange
High | Moderate | Low | None
Seasonal 1.00 0.85 0.70 0.50
%‘35 Temporary 0.9 0.75 0.65 0.40
T & | Semi-
= 0.75 0.65 0.45 0.25
I A | Permanent
Permanent 0.65 0.45 0.30 0.10

Flooding Duration

N —

Flow/Exchange

P
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Permanently Flooded: Water covers the substrate throughout the year in all years.

Semipermanently Flooded: Surface water is present throughout the growing season

in most years.

3. Seasonally Flooded: Surface water is present for extended periods, especially in
the growing season, but is absent by the end of the growing season in most years.

4. Temporarily Flooded: Surface water is present for brief periods during the growing

season, but the water table usually lies well below the surface for most of the

season.

High: Receives abundant and consistent riverine input and through-flow.
Moderate: Moderate water exchange, through riverine and/or tidal input.
Low: Limited water exchange, through riverine and/or tidal input.
None: No water exchange (stagnant, impounded).




Swamp

Variable V4 Mean high salinity during the growing season.

Suitability Graph

0 1 2 3 4
10— 10
08 - 038

X
8
2 06- - 06
Z
S 04- - 04
3
(72]
021 - 02
o+ 100
0 1 2 3 4
PPT

Line Formulas

If 0 ppt 1.0, then SI=1.0
If 1.0 < ppt < 3.0, then SI = (-0.45 * ppt) + 1.45
If ppt. 3.0, then SI=0.1
Mean high salinity during the growing season is defined as the average of the highest 33

percent of consecutive salinity readings taken during the period of record (March 1 through
October 31).
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APPENDIX C

LEGEND

LF = Linear Foot
SF = Square Foot
EA =Each
CY = Cubic Yard
SY = Square Yard
TN =Ton
LS = Lump Sum
LB = Pound
ST =100 ft station
AC = Acre






Project: Hydrologic Restoration in the Swamps West of L ake Maurepas-Amite River Diversion Canal Spoil Bank Gapping
Date: Revised: Oct-02
Computed by: Crawford Project Priority List 12
Item No. Work or Material Quantity Unit Unit Cost Amount
1 M obilization/Demoilization 1 LS $100,000.00 100,000]
2 Cut Excavation 20,741 cY $12.00 249,000
3 RR Grade Gapping Excavation 890 CY $2.50 2,000
4 Bulkheads 3,160 LF $300.00 948,000
5 Bulkheads at Bridges 720 LF $400.00 288,000
6 Prefabricated bridges installed (less excavation) 2 Each 200,000 400,000
7 Clearing and Grubbing 2 Acre 4,800 10,000
8 Erosion Protection 9,800 SY 28 275,000
9 Aeria Utility Crossings 12 Each 1,000 12,000
ESTIMATED CONSTRUCTION COST 2,284,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 2,855,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $664,000
Engineering $189,000
Geotechnical Investigation $35,000
Hydrologic Modeling $200,000
Data Collection $200,000
Cultural Resources $10,000
NEPA Compliance $30,000
Supervision and Administration 57000 $57,000.00
State Costs
Supervision and Administration $57,000
Easements and Land Rights $90,000
Oyster Issues (# of Leases) $0
Monitoring $52,524
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $27,524
Total Phase| Cost Estimate $921,000
* Monitoring Protocol requires a minimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE 11
Federal Costs
Estimated Construction Cost +25% Contingency $3,255,000
Land Aquisition $400,000
Supervision and Inspection 106 days @ 852 per day $90,000
Supervision and Administration 57000 $57,000
State Costs
Supervision and Administration $57,000
Total Phase |l Cost Estimate $3,459,000
TOTAL ESTIMATED PROJECT FIRST COST $4,380,000

C1



Project: L ake Borgne and MRGO Shoreline Protection Date: 06-Sep-02 IRevised: 15-Oct-02
Computed by: USACE, ChrisMonnerjahn Project Priority List 12
Item No. \Work or Material Quantity Unit Unit Cost Amount
1 MRGO - North Bank & Lake Borgne: Mob & Demob 1 LS 50,000.00 50,000}
2 MRGO - North Bank: Stone (2,200 Ib max) 71,000 TON 25.00 1,775,000)
3 MRGO - North Bank: Core Material 30,000 CY 31.00 930,000f
4 MRGO - North Bank: Geotextile (300 (Ib/in)) 131,000 SY 4.00 524,000f
5 MRGO - North Bank: Marker Plates 290 EACH 400.00 116,000
6 MRGO - North Bank: Flotation Channel 1 LS 187,500.00 187,500
7 Lake Borgne: Stone (2,200 |b max) 100,000 TON 25.00 2,500,000]
8 Lake Borgne: Core Material 30,000 CY 31.00 930,000
9 Lake Borgne: Geotextile (300 (Ib/in)) 100,000 54 4.00 400,000
10 Lake Borgne: Marker Plates 370 EACH 400.00 148,000
11 Lake Borgne: Flotation Channel 1 LS 256,000.00 256,000
ESTIMATED CONSTRUCTION COST 7,816,500
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 9,771,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $793,000
Engineering (includes all geotech. & surveys) $704,000
Geotechnical Investigation $0
Hydrologic Modeling $0
Data Collection $0
Cultural Resources $17,000
HTRW $10,000
NEPA Compliance $62,000
Supervision and Administration $196,000.00
State Costs
Supervision and Administration $195,500
Easements and Land Rights $64,000
Oyster Issues (2 Leases) $4,000
Monitoring $27,859
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $2,859
Total Phase| Cost Estimate $1,276,000
* Monitoring Protocol requires a minimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE 11
Federal Costs
Estimated Construction Cost +25% Contingency $10,059,800
Oyster Issues (167 Leased Acres) $233,800
Real Estate Acquisition $55,000
Supervision and Inspection 240 days @ 850 per day $204,000
Supervision and Administration $578,000
State Costs
Supervision and Administration $195,500
Total Phasell Cost Estimate $11,037,000
TOTAL ESTIMATED PROJECT FIRST COST $12,313,000
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Project: Bayou Dupont Sediment Delivery System Date: Sep-02 Revised: Oct-02
Computed by: Crawford Project Priority List 12
Item No. Work or Material Quantity Unit Unit Cost Amount
1 Mobilization/Demobilization 1 LS 750,000 750,000
2 Jack & Bore Hwy 160 LF 1,000 160,000
3 Jack & Bore RR 50 LF 2,000 100,000
4 Hydraulic Fill 5,200,000 CcY 2.50 13,000,000}
5 Jacking Pits 2 EA 18,000 36,000
6 \ egitative planting 457 Acre 3,500 1,599,500
7
ESTIMATED CONSTRUCTION COST 15,646,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 19,557,000

TOTAL ESTIMATED PROJECT COSTS

PHASE |
Federal Costs
Engineering and Design $1,237,000
Engineering $1,147,000
Geotechnical Investigation $50,000
Hydrologic Modeling
Data Collection
Cultural Resources $10,000
NEPA Compliance $30,000
Supervision and Administration 391000 $391,000.00
State Costs
Supervision and Administration $343,500
Easements and Land Rights $100,000
Oyster Issues (# of Leases) $0
Monitoring $36,458
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $11,458
Total Phase| Cost Estimate $2,108,000
* Monitoring Protocol requires a minimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE |1
Federal Costs
Estimated Construction Cost +25% Contingency $19,557,000
Oyster Issues (# of Leased Acres) $0
Supervision and Inspection 320 days @ 852 per day $273,000
Supervision and Administration 391000 $391,000
State Costs
Supervision and Administration $343,500
Total Phase |l Cost Estimate $20,565,000
TOTAL ESTIMATED PROJECT FIRST COST $22,673,000




Project: Shell Island Barrier Headland |Date: Sep-02 Revised:
Computed by: Jurgensen Project Priority List 12
Item No. Work or Material Quantity Unit Unit Cost Amount

1 Mobilization/Demobilization 1 LS 1,250,000 1,250,000
2 \Western Breakwater 86,696 Tons 36 3,121,000
3 Central Breakwater 231,045 Tons 36 8,318,000
4 Eastern Breakwater 172,092 Tons 36 6,195,000
5 Geotextile 183,310 SY 6 1,100,000
6 Western Containment Dikes 17,700 LF 32 566,000
7 Eastern Containment Dikes 10,110 LF 32 324,000
8 Central Containment Dikes 9,900 LF 32 317,000
9 Containment Dike Breaching 214 CY 2.50 1,000
10 Excavation for Flotation 431,910 CY 4 1,728,000
11 Navigation Aids 46 Each 1,000 46,000
12 Lighted Navigation Aids 2 Each 5,500 11,000
13 Settlement Plates 23 Each 1,000 23,000
14 \Western Marsh Creation 2,510,750 CY 3.45 8,662,000
15 Eastern & Central Marsh Creatiq 4,712,948 CY 3.45 16,260,000
16 Tidal Creeks & Ponds 34,966 CY 2 70,000
17 \ egetative Plantings 1 LS 1,865,000 1,865,000

ESTIMATED CONSTRUCTION COST 49,857,000

ESTIMATED CONSTRUCTION + 25% CONTINGENCY 62,321,000

TOTAL ESTIMATED PROJECT COSTS

PHASE |
Federal Costs
Engineering and Design $3,523,000
Engineering $2,718,000
Geotechnical Investigation $350,000
Hydrologic Modeling $150,000
Data Collection $200,000
Cultural Resources $75,000
NEPA Compliance $30,000
Supervision and Administration 935,000

* Geotechnica Investigation, Modeling, and Surveying included in Engineering Fee, but shown separately

State Costs
Supervision and Administration $400,000
Easements and Land Rights $166,000
Oyster Issues (# of Leases) $66,000
Monitoring $30,751
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $5,751
Total Phase| Cost Estimate $5,055,000
* Monitoring Protocol requires a minimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE 11
Federal Costs
Estimated Construction Cost +25% Contingency $65,952,600
Oyster Issues (# of Leased Acres) $3,631,600
Supervision and Inspection 871 days @ 1,704 per day $1,484,000
Supervision and Administration 935,000
State Costs
Supervision and Administration $400,000
Total Phase |l Cost Estimate $68,772,000
TOTAL ESTIMATED PROJECT FIRST COST $73,827,000




Project: Shell Island Barrier Date: Sep-02 Revised:
Headland Restoration - Increment
Computed by: Jur gensen Project Priority List 12
Item No. Work or Material Quantity Unit Unit Cost Amount
1 Mobilization/Demobilization 1 LS 1,250,000 1,250,000
2 Western Breakwater 86,696 Tons 36 3,121,000
3 Central Breakwater 231,045 Tons 36 8,318,000
4 Eastern Breakwater 172,092 Tons 36 6,195,000
5 Geotextile 183,310 SY 6 1,100,000
7 Eastern Containment Dikes 10,110 LF 32 324,000
8 Central Containment Dikes 9,900 LF 32 317,000
9 Containment Dike Breaching 103 CY 2.50 300
10 Excavation for Flotation 431,910 CY 4 1,728,000
11 Navigation Aids 46 Each 1,000 46,000
12 Lighted Navigation Aids 2 Each 5,500 11,000
13 Settlement Plates 23 Each 1,000 23,000
15 Eastern & Central Marsh Creation 4,712,948 CY 3.45 16,260,000
16 Tidal Creeks & Ponds 34,966 CY 2 70,000
17 \ egetative Plantings 1 LS 1,124,155 1,124,000
ESTIMATED CONSTRUCTION COST 39,887,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 49,859,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $2,874,000
Engineering $2,069,000
Geotechnical Investigation $350,000
Hydrologic Modeling $150,000
Data Collection $200,000
Cultural Resources $75,000
NEPA Compliance $30,000
Supervision and Administration 748,000
* Geotechnical Investigation, Modeling, and Surveying included in Engineering Fee, but shown separately
State Costs
Supervision and Administration $400,000
Easements and Land Rights $158,000
Oyster Issues (# of Leases) $58,000
Monitoring $30,751
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $5,751
Total Phase| Cost Estimate $4,211,000
* Monitoring Protocol requires aminimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE II
Federal Costs
Estimated Construction Cost +25% Contingency $53,345,000
Oyster Issues (# of Leased Acres) $3,486,000
Supervision and Inspection 777 days @ 1,704 per day $1,324,000
Supervision and Administration 748,000
State Costs
Supervision and Administration $400,000
Total Phase |l Cost Estimate $55,817,000
TOTAL ESTIMATED PROJECT FIRST COST $60,028,000




Project: North Bully Camp HR & SP Date: 09/16/02 Revised: 10/17/02
Computed by: L Broussard Project Priority List 12
Item No. IWork or Material Quantity Unit Unit Cost Amount
1 IM obilization/Demobilization 1 LS 300,000 300,000
2 IHauIed Earthfill 18,927 CY 15 284,000
3 IVegetative Plantings 5,185 LF 10 52,000
4 IR’Ie Supported Sheetpiling 270 LF 1,300 351,000
5 IBulkhead Navaids 2 Each 4,000 8,000
6 IRock Riprap 121,748 TNS 25 3,044,000
7 IRock Riprap (Str 28) 4,275 TNS 35 150,000
8 IGeot@(tiIe 59,661 SY 4 239,000
9 IExcavati on for Flotation 135,063 CY 2 270,000
10 IPermanent Daytime Navaids 19 Each 1,000 19,000
11 ISettI ement Plates 7 Each 1,000.00 7,000
12 IR’Iing Barricade 50 LF 240 12,000
13 IRock Riprap (Str 24 Access) 733 TNS 26 19,000
14 IEarthfiII (Spoilbank Restoration Str 31) 22,100 CY 3 66,000
ESTIMATED CONSTRUCTION COST 4,821,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 6,026,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $1,483,000
Engineering $380,000
Surveying $100,000
Geotechnical Investigation $153,000
Hydrologic Modeling $400,000
Data Collection $400,000
Cultural Resources $10,000
NEPA Compliance $40,000
Supervision and Administration (2%) $121,000 $121,000
State Costs
Supervision and Administration $120,500
Easements and Land Rights $154,000
Oyster Issues (27 L eases) $54,000
Monitoring $59,405
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $34,405
Total Phase| Cost Estimate $1,938,000
* Monitoring Protocol requires aminimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE |1
Federal Costs
Estimated Construction Cost +25% Contingency $9,730,400
Oyster Issues (2646 Leased Acres) $3,704,400
Supervision and Inspection 222 days @ 852 per day $189,000
Supervision and Administration 121,000 0 0 $121,000
State Costs
Supervision and Administration $120,500
Total Phase |l Cost Estimate $10,161,000
TOTAL ESTIMATED PROJECT FIRST COST $12,099,000




Project: Avoca Island Diversion and L and Building Date: 06-Sep-02 IRevi%d: 15-Oct-02
Computed by: USACE, ChrisMonnerjahn Project Priority List 12
Item No. |Work or Material Quantity Unit Unit Cost Amount

1 [Mobilization & Demobilization for Structure Construction 1 LS 250,000.00 250,000f
2 Care & Diversion of Water: Clearing & Grubbing 3 AC 2,500.00 7,750)
3 Care & Diversion of Water: Backfill - Semi-compacted 27,400 CcY 6.00 164,400
4 Care & Diversion of Water: PZ-22 Sheet Piling 94,800 SF 16.00 1,516,800
5 Care & Diversion of Water: PZ-27 Sheet Piling 53,100 SF 18.00 955,800f
6 Care & Diversion of Water: Seeding & Fertilizing 3 AC 500.00 1,500
7 Care & Diversion of Water: Dewatering System 1 LS 260,000.00 260,000}
8 Earthwork for Structure: Clearing & Grubbing 6 AC 2,500.00 16,000}
9 Earthwork for Structure: Structural Excavation 69,000 CY 4.00 276,000f
10 Earthwork for Structure: Degrading Existing Levee 20,900 CcY 3.25 67,925
11 Earthwork for Structure: Backfill - Semi-compacted 10,300 CcY 6.00 61,800
12 Earthwork for Structure: Backfill - Fully compacted 28,800 CcY 8.00 230,400}
13 Earthwork for Structure: Backfill - Select Sand 4,200 CY 10.00 42,000
14 Earthwork for Structure: 21" Riprap (dry) 890 TONS 50.00 44,500
15 Earthwork for Structure: 27" Riprap (dry) 1,000 TONS 50.00 50,000
16 Earthwork for Structure: 9" Bedding Materia 250 CcY 30.00 7,500)
17 Earthwork for Structure: 12" Bedding Material 300 CcY 30.00 9,000)
18 Road Surfacing - crushed stone 315 CcY 30.00 9,450
19 Foundation: PZ-22 Steel Sheet Piling 17,500 SF 21.00 367,500f
20 Foundation: 14" x 14" PPC Piling 21,700 LF 30.00 651,000f
21 Reinforced Concrete: Base Slab 1,800 CY 250.00 450,000]
22 Reinforced Concrete: Walls 1,700 CY 400.00 680,000f
23 Reinforced Concrete: Roof 720 CY 450.00 324,000f
24 Unreinforced Concrete: Stabilization Slab 300 CY 100.00 30,000
25 Specia Construction: Instrumentation 1 LS 20,000.00 20,000
26 JMiscellaneous Metals: Embedded Metals 13,100 LBS 2.00 26,200
27 Gates & Associated Items: 11'x11' Cast Iron Sluice Gates 2 EA 275,000.00 550,000f
28 Gates & Associated Items. Emergency Bulkheads 8,600 LBS 3.00 25,800
29 Gates & Associated Items: Gate Hoist Support Beam 5,800 LBS 2.00 11,600}
30 New Levee: Backfill - Semi-compacted 25,300 CcY 6.00 151,800
31 New Levee: Seeding & Fertilizing 2 AC 500.00 1,150
32 Electrical: Power & Lighting 1 LS 65,000.00 65,000
33 Electrical: Emergency Generator 1 LS 22,000.00 22,000]
34 JMechanical: Operating Machinery 1 LS 100,000.00 100,000
35 |Top Stone (650#) 17,000 TONS 25.00 425,000]
36 |Mob & Demob for Channel Excavation 1 LS 50,000.00 50,000
37 IDredgi ng 300,000 CY 5.10 1,530,000}

ESTIMATED CONSTRUCTION COST 9,451,875

ESTIMATED CONSTRUCTION + 25% CONTINGENCY 11,815,000

(Continued on next page)
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Avoca | sland Diversion and Land Building (Continued from previous page)

TOTAL ESTIMATED PROJECT COSTS

PHASE |
Federal Costs
Engineering and Design

Engineering (includes all geotech, surveying, modeling)

Geotechnical Investigation

Hydrologic Modeling

Data Collection

Cultural Resources

HTRW

NEPA Compliance
Supervision and Administration

State Costs
Supervision and Administration
Easements and Land Rights
Oyster Issues (# of Leases)
Monitoring
Monitoring Plan Development
Monitoring Protocal Cost *

$1,418,000
$0

$0

$0
$56,000
$10,000
$64,000

$0

$25,000
$11,458
Total Phase| Cost Estimate

* Monitoring Protocol requires aminimum of one year pre-construction monitoring at a specified cost based on project type and area.

Dependent upon type of project.

PHASE 11

Federal Costs

Estimated Construction Cost +25% Contingency
Oyster Issues (# of Leased Acres)
Real Estate Acquisition

Supervision and Inspection

Supervision and Administration

State Costs
Supervision and Administration

TOTAL ESTIMATED PROJECT FIRST COST

$0
$100,000
730 days @ 850 per day

Total Phase Il Cost Estimate

$1,548,000

$237,000.00

$227,000

$60,000

$36,458

$2,108,000

$11,915,000

$621,000
$561,000

$227,000
$13,324,000

$15,432,000
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Project: South White L ake Shoreline Protection Date: 06-Sep-02 |Ra/ised: 15-Oct-02
Computed by: USACE, ChrisMonnerjahn Project Priority List 12
Item No. IWork or Material Quantity Unit Unit Cost Amount
1 IMobiIizaIion & Demobilization 1 LS 50,000.00 50,000
2 Stone (650 |b max) 270,000 TON 27.00 7,290,000f
3 Geotextile (300 (Ib/in) 310,000 sy 4.00 1,240,000
4 |Marker Plates 440 EACH 400.00 176,000
5 INavi gation Signs 56 EACH 1,000.00 56,000
6 IFI otation Channel 1 LS 722,500.00 722,500
ESTIMATED CONSTRUCTION COST 9,534,500
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 11,918,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $953,000
Engineering (includes geotech and surveys) $859,000
Geotechnical Investigation $0
Hydrologic Modeling $0
Data Collection $0
Cultural Resources $17,000
HTRW $10,000
NEPA Compliance $67,000
Supervision and Administration $239,000.00
State Costs
Supervision and Administration $229,000
Easements and Land Rights $55,000
Oyster Issues (# of Leases) $0
Monitoring $27,859
Monitoring Plan Development $25,000
Monitoring Protocal Cost * $2,859
Total Phase| Cost Estimate $1,504,000

* Monitoring Protocol requires aminimum of one year pre-construction monitoring at a specified cost based on project type and area.

Dependent upon type of project.

PHASE 11

Federal Costs

Estimated Construction Cost +25% Contingency
Oyster Issues (# of Leased Acres)
Real Estate Acquisition

Supervision and Inspection

Supervision and Administration

State Costs
Supervision and Administration

TOTAL ESTIMATED PROJECT FIRST COST

$11,943,000

$0

$25,000
300 days @ 850 per day $255,000
$699,000
$229,000
Total Phase |l Cost Estimate $13,126,000
$14,630,000




Project: Ground | mprovement Demonstration - MRGO Date: 06-Sep-02 |Ra/ised: 07-Oct-02
Computed £ USACE, Greg Miller & Chris Monnerjahn Project Priority List 12
Item No. IWork or Material Quantity Unit Unit Cost Amount
1 IMobiIizaIion & Demobilization 1 LS 60,000.00 60,000]
2 Ground |mprovement 1 LS 500,000.00 500,000
3 0]
4 0]
ESTIMATED CONSTRUCTION COST 560,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 700,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $300,000

Engineering $70,000
Geotechnical Investigation $100,000
Hydrologic Modeling $0
Data Collection $100,000
Cultural Resources Work aready included and paid for by piggy backed project.
HTRW Work aready included and paid for by piggy backed project.
NEPA Compliance $30,000
Supervision and Administration $14,000.00
State Costs
Supervision and Administration $14,000
Easements and Land Rights $0
Oyster Issues (# of Leases) $0
Monitoring $17,859
Monitoring Plan Development $15,000
Monitoring Protocal Cost * $2,859
Total Phase| Cost Estimate $346,000
* Monitoring Protocol requires aminimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE |1
Federal Costs
Estimated Construction Cost +25% Contingency $700,000
Oyster Issues (# of Leased Acres) $0
Supervision and Inspection 60 days @ 850 per day $51,000
Supervision and Administration $5,000
State Costs
Supervision and Administration $14,000
Total Phase |l Cost Estimate $770,000
TOTAL ESTIMATED PROJECT FIRST COST $1,116,000
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Project: Ecological Wave Buffer Demonstration Date: 06-Sep-02 |Ra/ised: 15-Oct-02
Computed by: USACE, Greg Miller and Chris Monnerjahn Project Priority List 12
Item No. IWork or Material Quantity Unit Unit Cost Amount
1 IMobiIization & Demobilization 1 LS 25,000.00 25,000
2 ISI ope Modification 1 LS 300,000.00 300,000§
3 IMat prep 1 LS 100,000.00 100,000
4 IVegetation Installation 1 LS 105,000.00 105,000
ESTIMATED CONSTRUCTION COST 530,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 663,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $317,000
Engineering $50,000
Geotechnical Investigation $50,000
Hydrologic Modeling $0
Data Collection $150,000
Cultural Resources $17,000
HTRW $10,000
NEPA Compliance $40,000
Supervision and Administration $14,000.00
State Costs
Supervision and Administration $13,500
Easements and Land Rights $0
Oyster Issues (# of Leases) $0
Monitoring $25,000
Monitoring Plan Development $25,000
Monitoring Protocal Cost * see O& M page of worksheet for details
Total Phase| Cost Estimate $370,000
* Monitoring Protocol requires a minimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE |1
Federal Costs
Estimated Construction Cost +25% Contingency $663,000
Oyster Issues (# of Leased Acres) $0
Supervision and Inspection 60 days @ 850 per day $51,000
Supervision and Administration $3,000
State Costs
Supervision and Administration $13,500
Total Phase |l Cost Estimate $731,000
TOTAL ESTIMATED PROJECT FIRST COST $1,101,000
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Project: Freshwater Floating Mar sh Creation Demonstr ation Date: Sep-02 Revised:
Computed by: Jurgensen/Kinler Project Priority List 12
Item No. Work or Material Quantity Unit Unit Cost Amount
1 Mobilization/Demobilization 1 LS 66,600 67,000
2 Flotant Mat Placement 1 LS 225,480 225,000
ESTIMATED CONSTRUCTION COST 292,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 365,000
TOTAL ESTIMATED PROJECT COSTS
YEAR1
Federal Costs
Engineering and Design $232,000
Engineering $8,000
Mat Development & Coordination $184,100
Cultural Resources $10,000
NEPA Compliance $30,000
Supervision and Administration 9,500
State Costs
Supervision and Administration $3,000
Easements and Land Rights $5,000
Oyster Issues (# of Leases) $0
Monitoring $15,000
Monitoring Plan Development $15,000
Monitoring Protocal Cost * $0
Total Phase| Cost Estimate $265,000
* See O&M sheet for each year Monitoring Costs.
YEAR 2
Federal Costs
Estimated Construction Cost +25% Contingency $365,000
Oyster Issues (# of Leased Acres) $0
Supervision and Inspection 0days @ 852 per day $0
Supervision and Administration (Includes I nspection) 9,500
State Costs
Supervision and Administration $3,000
Total Phase |l Cost Estimate $378,000
TOTAL ESTIMATED PROJECT FIRST COST $643,000
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IProj ect: Mississippi River Sediment Trap Complex Project Date: 10/08/2001 Revised: 11/9/01
Computed by: Miller Checked by: I
Item No. IWork or Material Quantity Unit Unit Cost Amount
1 IM obilization/Demobilization 1 LS 1,250,000 1,250,000
2 IDedi cated Dredging - Marsh Creation - East Side 5,866,666 CY 2.05 12,027,000
3 Ipedicated Dredging - Marsh Creation - West Side 17,600,000 CY 1.26 22,176,000§
ESTIMATED CONSTRUCTION COST 35,453,000
ESTIMATED CONSTRUCTION + 25% CONTINGENCY 44,316,000
TOTAL ESTIMATED PROJECT COSTS
PHASE |
Federal Costs
Engineering and Design $2,658,960
Engineering $2,658,960
Geotechnical Investigation (included in engineering) $0
Hydrologic Modeling $0
Data Collection $0
Cultural Resources $25,000
NEPA Compliance $50,000
HTRW $25,000
Supervision and Administration (- 2%) $886,320
State Costs
Supervision and Administration $400,000
Easements and Land Rights $688,360
Oyster Issues (# of Leases) ($2,000 each) $0
Monitoring $22,537
Monitoring Plan Development $16,800
Monitoring Protocal Cost * $5,737
Total Phase| Cost Estimate $4,756,000
* Monitoring Protocol requires a minimum of one year pre-construction monitoring at a specified cost based on project type and area.
Dependent upon type of project.
PHASE |1
Federal Costs
Estimated Construction Cost +25% Contingency $44,316,000
Oyster Issues (# of Reef Acres)
Supervision and Inspection 920 days @ 850 per day $782,000
Supervision and Administration (- 2%) $886,320
State Costs
Supervision and Administration $400,000
Total Phasell Cost Estimate $46,384,000
TOTAL ESTIMATED PROJECT FIRST COST $51,140,000
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