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MAJOR PROJECT CONCLUSIONS

Detailed discussions of project elements are contained in the
various sections of this report and in supporting documents
prepared for this contract. This section presents an overview of
project conclusions.

Analysis of Intertidal Dredge/Fill and Mitigation Activity 

The information base for permitted Oregon estuarine projects
includes extensive files at the Division of State Lands (DSL)
and, for joint permits, at the U.S. Army Corps of Engineers
(COE). The amount of primary information made available to the
project team for this study was limited by time and budget
constraints. Permit documents and some supporting documents were
made available by the DSL; we reviewed some additional DSL and
COE files, as time allowed, for certain projects.

Specific determinations were often difficult due to the
extensiveness and complexity of the DSL files. Other difficulties
included the expression of estuarine alterations as volumes of
material rather than area filled or removed; calculation of
habitat altered was impossible in those cases. A number of
projects involved the placement of riprap along shorelines; these
alterations were expressed as linear feet and volume of material,
making estimation of habitat area difficult. The permits
generally did not contain information concerning the types of
habitats affected by intertidal alterations.

Mitigation Site Evaluation 

A major problem encountered in evaluating the mitigation sites
was a general lack of measurable objectives for the mitigation
actions. Most of the sites examined seemed "successful" in the
sense that they supported intertidal habitat and related faunal
and floral communities. Without measurable objectives, however,
evaluation of success was impossible. A few projects had clear
objectives, and seemed to be well designed; the majority of these
were not completed, or are still too young to evaluate success.

While it was possible to calculate relative values (ecological)
for mitigation sites, it was difficult in most cases to relate
these values to anything meaningful due to a lack of relative
value calculations for the original alterations requiring the
mitigation action. Several projects did appear to be carefully
planned and executed; only one project, however, had a monitoring
program associated with it, and evaluation of "success" was not
part of the planning.



Site Evaluation and Monitoring Recommendations 

We concluded that the key to evaluation is the establishment of
measurable project objectives. The permit document, or an
attachment to it, should contain or make reference to the key
information needed for future evaluations. Once objectives are
defined, a monitoring program can be designed to test the
project's meeting of the objectives. Each intertidal alteration
project should be viewed in terms of functional values lost
and/or gained. These values should then form the basis of a
mitigation plan. Too often, in the mitigation projects we
examined, the mitigation plan seemed to have been derived
somewhat arbitrarily, with unclear relationships to the actual
estuarine values lost at the alteration site.

Again, several projects were carefully planned, and should be
used over the next few years to evaluate the mitigation process.
In general, Oregon has a process in place that can work, but more
emphasis needs to be placed on planning to meet objectives.

Mitigation Recommendations 

A fairly extensive list of recommendations has been presented
for consideration by DSL. Many of these relate to permit
application forms and procedures, others relate to the conceptual
basis of the mitigation rules. The Oregon Mitigation Rules
contain language that speaks to the "functional characteristics
and processes" and the "biological productivity and species
diversity" of estuaries. Mitigation actions are directed to
"maintain" these ecological attributes. The recommendations in
this report speak to the need for, and the methods for
implementing procedures that will result in increased compliance
with the Mitigation Rules.

ii



ESTUARINE MITIGATION EVALUATION PROJECT: INTRODUCTION

This project was conducted for the Department of Land
Conservation and Development (DLCD) for the purpose of
providing baseline information on mitigation projects that
have been approved by the Division of State Lands (DSL).
Project objectives were to:

- Summarize available data concerning permitted fills and
removals in Oregon's estuaries since 1970;

- Provide biological and program analyses of approved
mitigation actions in Oregon estuaries;

- Recommend improved procedures for reviewing proposed
mitigation actions and monitoring approved projects.

This project was closely coordinated with DSL.

This report contains the sections listed below; additional
products of this study are listed in appropriate sections,
and indicated by brackets:

SECTION A: SUMMARY OF REMOVAL/FILL ACTIVITIES IN
OREGON ESTUARIES; 1968-87

[DISK COPY OF REMOVAL/FILL SPREADSHEET FILES]

SECTION B: SUMMARY OF APPROVED ESTUARINE MITIGATION
PROJECTS; 1982-86

[MITIGATION SITE EVALUATION NOTEBOOK]

[DISK COPY OF COMPUTER FILE "INFOFILE"]

SECTION C: ESTUARINE BASE MAPS

[MAPS]

SECTION D: HABITAT VALUE COMPARISONS

SECTION E: ESTUARINE MITIGATION WORKSHOP SUMMARY

SECTION F: OREGON ESTUARINE MITIGATION LITERATURE REVIEW

SECTION G: MITIGATION SITE FIELD EVALUATIONS

SECTION H: PROJECT RECOMMENDATIONS

INTRODUCTION - 1



SECTION A: SUMMARY OF REMOVAL/FILL ACTIVITIES IN OREGON
ESTUARIES; 1968-87

Information concerning removal and fill activities in
Oregon estuaries was compiled by DSL from their permit
files. Information supplied to the Project Team included
Cumulative Data Sheets for each estuary, and individual
project summary sheets. Information was made available for
the estuaries listed below:

Necanicum River, including Neawanna Creek
Nehalem Bay and River
Tillamook Bay and River, and tributaries
Netarts Bay
Nestucca Bay
Siletz River
Yaquina Bay and River
Alsea Bay and River
Siuslaw River
Umpqua River, including Smith River
Coos Bay *
Coquille River *
Rogue River *
Chetco River

* no Cumulative Data Sheet

Information was not supplied for the Columbia River Estuary.

Information from individual permit summary sheets was
entered into computer-based spreadsheet files for each
estuary. The Cumulative Data Sheets and spreadsheet file
print-outs are included as Appendix A to this report. This
information was, in turn, summarized as Table A-1, presented
on the following page.

An analysis of this information is made difficult by the
fact that some projects are described in terms of acres
filled or removed, while other projects are described in
cubic yards of material filled or removed. No estimates are
available to convert the linear feet or cubic yards of rip
rap to acres filled. The -Total** numbers shown in Table A-1
are sums of the available data; many of these numbers are
low due to the lack of acreage figures.

It is generally impossible, for the reasons stated above,
to derive a balance sheet of fill, removal and mitigation
activity for each estuary. It does appear that moat
estuaries in which fill/removal activity has taken place
have experienced a net loss of estuarine intertidal habitat,

SECTION A - 1
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even after the inception of the mitigation program in the
early 1980's. At least two estuaries, Coos Bay and Necanicum
River/Neawanna Creek appear to have experienced a net gain
since 1982; this seems to be the result of careful planning
by local agencies.
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SECTION B: SUMMARY OF APPROVED ESTUARINE MITIGATION
PROJECTS; 1982-86

A total of 31 fill-removal permits were identified for the
Oregon estuaries for which some sort of mitigation action
was required or incorporated into project design. One of
these permits was for construction of a mitigation bank, and
2 were for salt marsh restoration actions; these are
included, but are not considered as either "project" or
"mitigation" as used in this study.

The term "project", as used in this study, is defined as
the alteration action that results in the modification or
destruction of estuarine habitat, thus requiring a
mitigation action. The term "mitigation" is used in this
report to define the action required for compensation of
project impacts. The definition of mitigation in the DSL
rules is: "the creation, restoration or enhancement of an
estuarine area to maintain the functional characteristics
and processes of the estuary, such as its natural biological
productivity, habitats and species diversity, unique
features and water quality." (OAR 141-85-242(1))

Table B-1 summarizes the best information available for
the status of projects and mitigations as of June 1, 1987.
In this summary, the categories "completed", "started, not
completed", and "not started" refer to actions with valid
removal/fill permits. "Dead" actions refer to permits that
have expired with no construction.

SECTION B - 1



TABLE B-1

PROJECT/MITIGATION SUMMARY FOR OREGON ESTUARIES

ESTUARY	 --COMPLETED-- ---STARTED,-- NOT STARTED	 DEAD
NOT COMPLETED 	

Proj. Mitig. Proj. Mitig. Proj. Mitig.

Columbia R.	 3	 3+1MB	 1	 1	 2

Necanicum R.	 1	 1	 1	 1+1R

Nehalem R.	 1	 1

Nestucca Bay	 1	 1

Salmon R.	 1R

Yaquina Bay	 1	 1

Alsea Bay	 2

Umpqua R.	 3	 3	 1

Coos Bay	 2	 1	 2	 2	 3.	 1	 1

Coquille R.	 1	 3	 4

TOTALS:	 12	 10+1MB 5	 2	 5	 9+2R	 4

MB = Mitigation Bank
R = Restoration

SECTION B - 2



MITIGATION SITE EVALUATION NOTEBOOK

The first section in the notebook contains the Estuarine
Alteration Information File (INFOFILE), with information for
32 projects. The INFOFILE is arranged into 3 pages for each
group of alterations/mitigations: the first page has
location information for project and mitigation sites; the
second page contains information describing the Project
site, including habitat information; the third page has
information describing the Mitigation site.

The Mitigation Site Evaluation Notebook also contains
detailed information gathered for 19 completed or started
projects in Oregon's estuaries. Each of these projects
either required mitigation for estuarine alteration impacts,
or was a restoration action.

The notebook is divided into sections by estuary, in the
order of the above list. Each project within the estuary is
in a subsection containing the following information:

1. Descriptive text about the project (alteration) and
mitigation sites,

2. Project Summary sheet,

3. Mitigation Evaluation form,

4. Location map,

5. Aerial photo-based map of mitigation site.

The last section in the notebook contains Project Summary
sheets for projects that have not been started.

The projects included in the notebook are listed below,
using project codes developed for this study. The two
letters in the code indicate the estuary, the first two
numbers indicate the year of permit approval, the last two
digits are a sequencial number for projects within the
estuary within each year.

Columbia River:

CR8201 Swash Lake Channel mitigation site,
- a 1 acre bank excavation creating intertidal, brackish-water
habitat to mitigate for road construction through a
forested wetland

CR8401 Astoria Airport mitigation site (Port of Astoria),

SECTION B - 3



- dike removal and new dike construction opened a 20 -
25 acre area to tidal influence; mitigation for
moving flood control dikes for airport facilities

CR8501 Warrenton Church mitigation site,
- a forested wetland will be excavated to produce an
emergent wetland to replace 0.1 acres of forested wetland
excavated for a parking lot

CR8601 Astoria mitigation bank (DSL)
- dikes were removed to create a mitigation bank

CR8602 Gnat Creek mitigation site (Clatsop Co. Road Dept.)
- tidal creek bank excavation of 0.03 acres to replace

intertidal wetland filled for bridge construction

Necanicum River:

NC8401 Seaside Bike Path mitigation site (City of Seaside),
- tidal creek bank excavation 5 feet by 64 feet to
replace wetlands filled for bike path

NC8501 Seaside Salt Marsh restoration (City of Seaside),
- restoration of a salt marsh as part of park

improvement project

NC8601 Seaside Waterfront Park mitigation site (City of Seaside),
- a new mitigation site has not been selected to replace
a mitigation site found to be unacceptable; mitigation
is for filling and construction of boardwalk over
intertidal wetlands

Nehalem River:

NH8401 Nehalem Spit mitigation site (Hamilton Construction),
- a 0.2 acre estuarine wetland, and a 1.0 acre freshwater
wetland were created to replace intertidal wetlands
filled with rip rap for road construction

Nestucca Bay:

NB8501 Reddekopp mitigation site (D. Reddekopp),
- a freshwater wetland was excavated to create intertidal
wetland to replace high salt marsh filled for
residential development

Yaquina Bay:

YB8501 Poole Slough mitigation (Newport Pacific Corp.),
- 500 cubic yards of oyster shell seeded with native
oysters and Manilla clams will be placed in the
estuary; a new culvert will be placed between
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the Bay and a slough to improve circulation;
mitigation is for dredging of a boat channel, and
filling salt marsh for oyster plant facilities

Umpqua River:

UR8401 Brandy Bar mitigation site (Johnson Rock),
- upland was excavated to create intertidal wetland
as mitigation for intertidal fill resulting from highway
widening

UR8501 Horse Barn mitigation site (International Paper),
UR8503

- a 1.5 acre pond was constructed to mitigate for
filling of approx. 24 acres of freshwater wetland,
and filling represented by placement of 90 timber
pilings in the intertidal area

Coos Bay:

CB8402 Jarvis Slough mitigation site (Port of Coos Bay),
- slough hydrology has been changed to create brackish
water conditions in a formerly fresh water slough; this
is part of the mitigation program for access corridor
alignment

CB8501 Pony Slough mitigation site (City of North Bend),
- a 0.55 acre upland site was excavated to create

intertidal flat as mitigation for filling for
boat ramp construction, and channel dredging

CB8502 Coalbank Slough mitigation site (Central Dock Co.),
- a dike breaching will open a 6-acre formerly high salt
marsh to tidal influence as mitigation for shoreline
filling

CB8602 South Slough mitigation site (D. Giddings),
- an excavation was planned to mitigate for dredging for
marine way construction

Coquille River:

C08501 Boat Ramp mitigation site (Port of Bandon),
- a boat ramp will be removed as mitigation for construction
of a new boat ramp
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SECTION C: ESTUARINE BASE MAPS

Large-scale base maps are submitted for 8 Oregon
estuaries:

- Columbia River,

- Necanicum River,

- Nehalem River,

- Nestucca Bay,

- Yaquina Bay,

- Umpqua River,

- Coos Bay,

- Coquille River.

Base maps were provided by DSL for all estuaries except
Columbia River; maps are 1:12,000 ODFW/DSL base maps.
Columbia River maps were obtained from CREST, and are the
same scale as the DSL maps.

Alteration projects that have been started or completed
are shown on the maps; started or completed mitigation
projects are also shown. Each site is identified with the
project code (i.e. CR8601) and a letter indicating fill (F),
removal (R), mitigation (M), mitigation bank (MB) or
restoration (RN). Not all alterations in the estuaries were
not shown due to a lack of information from DSL at the time
of map preparation.
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SECTION D: HABITAT VALUE COMPARISONS

The table in this section provides project and mitigation
habitat value comparisons in an attempt to evaluate
mitigation actions (creation, restoration or enhancement) on
17 projects by comparing area-habitat relative values of
each (OAR 141-85-256). An explanation of the approach used
in this analysis and a description of some of the problems
encountered is included here since the results of this
analysis do not always conform with permitted agreements for
proposed mitigation actions. It seems important to require
calculation of relative values for mitigation sites at some
specified time after construction; this would provide an
assessment of the mitigation "success."

Calculations in the table are based on a fresh evaluation
during this study of the area and character of both the
project and mitigation sites as they were observed during
field visits, and as they appear in aerial photographs.
Occasionally, dimensions of a project site and its
habitat(s) were obtained from information provided in the
permits. Since the mitigation value to be achieved is that
of the particular habitat that will develop at the site over
a period of years and not what the value of the site may be
now, there may be a difference between what was expected in
the permitting process and what has been achieved. Since
many of these mitigation projects are relatively young, both
change in habitat and increase in the habitat value of many
sites is expected. Examples of mitigation actions where
expected increases in habitat value are likely to occur are
N88501, UR8501/UR8503 and UR8401.

A result of calculations of the difference (if any)
between "development liability" and "mitigation credit" is a
value in the column labelled "credits banked". Obviously,
in the case of project CR8601, where a mitigation bank was
recently created by DSL, there is no liability and credits
banked total 97.00. In one instance documentation was found
in permit files where the mitigation project was to result
in credits (C88502). In the cases where credits accrued on
other projects, this was apparently an inadvertent benefit.
In six cases there is an outstanding mitigation liability
related to the project. In the case of project
UR8501/UR8503, where the liability is large, the lack of
information in permit files to document the exact area and
extent, and limit of responsibility, of the impacting
project resulted in our appraisal of this project and its
mitigation being different from the original valuation.

An attempt was made to calculate the "area banked",
however, problems were encountered in attempting to
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determine this area following DSL guidelines for projects
where there was a mix of habitats on either or both the
development or mitigation site. The calculation is
straightforward for projects where there is a single habitat
at the development and mitigation sites.

There are a variety of projects which entailed freshwater
wetland not under tidal influence that were either impacted
by the project or the mitigation for the project (CR8201,
CR8602, UR8501/UR8503, CB8402, and NH8401). Relative value
calculations were made on projects where freshwater wetland
had been impacted by the project, using habitat values for
freshwater estuarine zones under tidal influence. There are
obvious differences between these two kinds of freshwater
wetlands (e.g. vegetation, invertebrates, contribution of
detritus and access to the wetland by fish) which fault the
assumption. Nevertheless, without making the assumption
there was no way that relative value comparisons could be
made.

In the case of CR8201, (Swash Lake Channel) a freshwater
wetland was impacted which was not under tidal influence.
Mitigation for this was to create a tidal wetland near the
project. Project UR8501 (Horse Barn project) is similar in
having freshwater wetland which was impacted and for which
intertidal wetland was created. Other projects are more
difficult to assess because of freshwater wetland
involvement. For example, project NC8601 (Seaside
waterfront park) involved the creation of a tidal wetland to
mitigate for loss of high marsh. The creation of the tidal
wetland involved the apparent destruction of the coextensive
freshwater wetland. As notes for this project indicate, the
value of the freshwater wetland that was destroyed was not
subtracted from the mitigation value of the intertidal
wetland created.

[NOTE: The following abbreviations are used in the Habitat Value
Comparisons table.

Ad ac = Area of development, in acres
RVd = Adjusted RELATIVE VALUE of the development site
RVm = Adjusted RELATIVE VALUE of the mitigation site
M - D = Mitigation credit minus Development liability
ERR = value cannot be calculated
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SECTION E:

OREGON ESTUARINE MITIGATION ASSESSMENT WORKSHOP SUMMARY

INTRODUCTION 

A wide variety of topics were discussed during the workshop held April 9-10,

1987, relating to mitigation policy and effectiveness for estuary projects on
the Oregon coast. 	 The workshop was held at the Hatfield Marine Science
Center at Newport, Oregon. Thirty people representing state transportation,
resource management and planning agencies, federal resource and regulatory
agencies, and including private aquatic and wildlife resource consultants and
university biologists were present for the two—day meeting. Subjects
scheduled for discussion at the workshop included:

• Application and review procedure

• State mitigation policy

• Relationship between state and federal policy

In addition, environmental survey methods, mitigation evaluation, and general

permit processes were addressed. The concept of a mitigation bank was also
discussed extensively. The following is an outline of some of the points made
during the workshop by category.

GENERAL 

• Mitigation law is project specific but, in general, goals
are not. Goals should be estuary— or region—wide. Regional
planning is definitely needed (or estuary planning). Region
or estuary plans should drive the individual project
mitigation process.

• In mitigation planning, we should be thinking in terms of
wetland functions and the importance of functions. The
Adamus method takes functions into account and evaluates in
functional terms. It may be that a function performed is of
no significance unless it is tied in some way to people.

• One justification for "in—kind" mitigation has been to
maintain diversity. Diversity has been assumed to be
important and recent history has tended to support that
assumption.

• Principal problems in the mitigation process for Oregon
estuaries have been poor planning, poor design, poor
construction and poor monitoring. The sequence generally
starts with poor planning.. In order to have good

planning objectives must be carefully identified
ahead of time.

• What we have in Oregon's estuarine mitigation is a simple
replacement policy. Regional and/or estuary plans should
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definitely be instituted as soon as possible so that
replacement policy and ad hoc or project—by—project
mitigation can be changed to a more system—sensitive

approach.

• Monitoring is an essential element of mitigation and must be

implemented to provide feedback to both policy and to
individual estuary and/or regional plans.

MITIGATION BANKS 

Both the assets and liabilities of mitigation banks were discussed
extensively. Assets of mitigation banks include the following:

Assets 

• For wildlife, bigger is better. The larger the contiguous
size of a mitigation bank, the greater the benefit for
wildlife (there was some disagreement on this issue
especially as related to the "edge" concept).

• Partially solves the "availability" problem.

• Can be much more cost—effective than case—by—case
mitigation, especially for small projects, and can be
targetted towards specific, preferred fish and wildlife
resources other than functional values.

• Fits well into the planning process.

• Can balance in—kind versus out—of—kind needs with respect to

an estuary or regional plan.

• Can have "branch offices"

• Provides real enhancement, at least for the short term.

• We know specifically what we are getting.

Liabilities 

• Not "on—site" in the strict sense.

• There is a danger of subversion of the original intent of
mitigation banks by the "planning process" for counties.

• It may be different to establish the number of banks in each
estuary to provide the necessary variety of habitat types
(e.g. fresh, brackish and salt water environments; upper
middle and lower marshes).

• "Branch offices" are liable to have high costs.
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• In the last analysis, creation of mitigation banks

ultimately represent enhancement opportunities foregone.

MITIGATION MONITORING 

Fundamental Objectives 

• The determination of whether or not the mitigation is
working as intended: permit compliance.

• Scientific importance: monitoring provides an excellent
opportunity to learn something about the system within which
mitigation is taking place. This is essentially "applied
science" designed to test the consistency of objectives.

• Feedback:

Was the permit complied with?
Should the rules be changed?

• Resource management should be based on science, but
managers often don't keep up with the most current
literature and in some areas science cannot yet provide the
necessary answers.

• There should be a balance between compliance testing and
hypothesis testing; monitoring should take on an empirical
character, rolling hypothesis testing into permit
conditions.

• On the practical side, the scientific aspects of monitoring
and evaluation should be decoupled to some extent from the
regulatory process. There should be some responsible entity
other than DSL which can look at mitigation in Oregon and
do research on it. The irony of this is that academicians
often lose site of the mitigation mission, but vested
interests sometimes get in the way of unbiased reporting.

Habitats vs. Organisms 

• Evaluation typically focusses mostly on habitat; sometimes
it should focus on specific organisms especially threatened
and endangered or significant organisms.

• Functional values other than habitats and organisms should
be receiving increased attention, especially hydraulics and
water quality. There is a need to form links with habitat
quality.

• The present requirement is for monitoring "conditions" not
habitats or organisms. This is seen as a shortcoming.

• The monitoring of habitats as opposed to organisms should
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driven by individual circumstances, specifically the
importance of organisms vs habitats in a specific case or
estuary plan. In addition, the level of knowledge regarding
the relationship of habitats and organisms is important in
designing an evaluation scheme.

Baseline Requirements 

• Baseline requirements should be determined on a case by
case basis, but some baseline information should be
required in all cases. There should be a thoughtful balance
between baseline information and control sites, especially
when the monitoring or evaluation of mitigation takes on an
empirical aspect. lAny baseline information would be better
than is generally obtained under the present system.

• Baseline information should take into account annual and
other natural variations. In this regard, control sites are
better than background information. Baseline or control
information requirements should take into account specific
objectives for the monitoring program.

Level of Effort for Evaluation Requirements

• There are many variables and it is extremely difficult to
specify a priori how much evaluation should be required
for a given project or even a given estuary.

• Evaluating about 3/4 of the projects extensively (as opposed
to a cursory evaluation) should give a reasonable level of
confidence regarding mitigation techniques.

• It is important to build in some level of "hedge" to
compensate for uncertainties in the mitigation and
monitoring efforts.

Monitoring Design

• There should be clear and explicit objectives. Objectives
should be tailored to the empirical method.

• Monitoring programs should be as simple as possible and
still get the job done.

• Standard procedures should be implemented to the greatest
extent possible.

• Maximize cross—talk between (among) evaluations, especially
in the same estuary.

• Don't look at everything: choose some indicator parameters,
whether biological or physical, to serve as indices of
success.
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Basis of Evaluation Approach (Project, Estuary, Other) 

• Must be determined on a case by case basis for compliance,

but design should consider other evaluation efforts
occurring simultaneously.

There should be some attempt to deal with "cumulative
effects" through evaluation.

• A "systems" approach is ideal, but many times may not be
achievable for reasons of cost and time.

Effectiveness of Mitigation and Evaluation 

• Mitigation has been reasonably effective in some ways,
especially by retarding development (avoidance of impact).
Certain other mitigation projects have had some
(unfortunately) limited success.

• Effectiveness of evaluation has been very bad. There are no
specific provisions for monitoring so far.

The only obligation is to correct failed efforts.
Very few (or no) projects have required mitigation
monitoring programs, baseline data, or control
sites; very few failed projects have been or are
being fixed.

Decisions Regarding Mitigation Failure 

• The only criterion in place is that people complain. The
decision ought to be a function of well defined objectives.

• There may be some residual values after certain failures,
for example a good high marsh remaining after a failed
attempt to construct a low marsh. The problem is that our
present evaluation procedures do not catch this.

Minimum Size for Mitigation 

• A minimum size should depend on the function being served,
whether biological, hydrological, etc.

• Theoretically there should be a minimum size, but it would
vary with function, use, other surrounding elements, etc.

• Minimum size should be addressed in the permitting process
on a case by case basis. This would be much easier if
regional or estuary plans were in place.

APPLICATION AND REVIEW PROCEDURE 

• There should be carefully drawn guidelines for when a
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mitigation plan will be needed. These guidelines should be
given out in applications delivered to applicants.

• A list of information requirements should be sent out with
application forms.

• At a minimum, "performance data" should include:

• Start/completion date (6—month maximum spread)

• Grade specs and staking requirements

• Area and elevation specs for dike removal
• Channel specifications, including meanders if

appropriate
• Seeding/planting requirements

• Specific objectives should state the functions and values of
habitats lost and functions and values of habitats gained.

DSL should have more than one sample plan which should be
distributed to prospective applicants. These plans should
include drawings, sample information, etc.

• The needs of applicants for smaller projects should be taken
into account: information and reporting requirements should
be tailored to the size and scope of individual projects.

• Consultation information should be provided to applicants
relating to mitigation plan requirements (especially for

small applicants).

• Accuracy should be a criterion for judging deficiency of an
application. A checklist should be provided by DSL in the
application kit. Pre—application meetings should be held
for large or complex projects.

• Mitigation plans should be submitted with the permit

application; the application should be considered patently
deficient if it lacks mitigation plans.

• Local plan decision should be taken into account; if not,
the application should be considered deficient.

• Mitigation plans should go out with public notices.

• Mitigation plans should be considered deficient if they do

not contain clear specific objectives of mitigation.

STATE MITIGATION POLICY 

• State mitigation policy should address habitats and
functional values other than intertidal, especially
subtidal.

• State mitigation policy should somehow be reconciled with

federal policies.
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State mitigation policy should be changed from its present

project by project, ad hoc procedure which ignores
estuarine systems to a 7-i7/stems" orientation in keeping with
individual estuary plans.

• The rationales for the point system should be reviewed.

• State mitigation policy should address freshwater, non—tidal
wetlands.

• State policy should take into account existing values of
mitigation sites, especially freshwater wetlands.

• State policy should look at functional values other than
habitat, especially hydraulics and water quality. State
policy should be a mechanism to affect trades between
on—site/off—site and in—kind/out—of—kind values, when
appropriate.

• State policy should encourage the quantification of

enhancement or mitigation to the extent feasible.

• The mitigation process should be more closely tied to
available sites.

• There should be some requirements to overbuild mitigation
as a hedge factor against failure or partial failure.

• There should definitely be well established monitoring and

reporting requirements which should go with each permit.

State vs. Federal Policy 

• The fact that there are two sets of policies with respect to
estuarine wetlands and mitigation requirements for projects
in these areas is presently a big problem.

• Differences in definitions should be resolved as soon as
possible.

• Applications of definitions often differ and they should
not.

• The Fish Wildlife Service mitigation policy goes beyond
the intertidal area; state policy should extend to at least
include closely associated uplands, especially when a
functional link can be established.

• The state "significant wetland resources" inventory and
federal resource categories should be made to correspond.

• There should be some formal state requirement for "in—kind"
mitigation or a showing that "out—of—kind" mitigation is in
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the best interest of preservation or enhancement of
environmental values. The state policy should acknowledge
functional values other than fish wildlife habitat.

• There should be an attempt to coordinate independent

decision—making between state and federal agencies, in spite
of somewhat different missions.

ISSUES AND SUGGESTED RESEARCH ON ESTUARY DEVELOPMENT
AND MITIGATION 

The following discussion is based, in part, on comments made by participants

of Oregon Estuarine Mitigation Assessment Workshop. Some suggestions were
specifically drawn from comments made by:

Jan Hodder, Oregon Institute of Marine Biology
• Dan Heagerty, CH2M Hill

• Fishman Environmental Services
• John Marshall, CREST

I.	 Workshop participants agreed that the process of estuarine development,

mitigation, and monitoring should be based on accepted, empirical baseline
information and objectives. It is recommended that comprehensive estuary—wide

plans be developed in the context of a simple, understandable scientific and
managerial framework. The following should be included in such comprehensive
plans:

1)	 Documentation of estuary baseline conditions.
a) seasonal and annual trends through aerial and

"set—point" ground photography.
b) identification of control sites for comparative

purposes.

2)	 Development of detailed and standardized maps of 
individual estuaries showing:
a) vegetation, soils, elevations, topography, all

tidal and salinity zones, habitat types, and
adjacent freshwater wetlands.

b) available sites for development.
c) protected areas.

3)	 Specific mitigation objectives for "available sites" 
and specific suggestions and guidelines for mitigation
procedures. Mitigation objectives such as "replace
intertidal marsh" are not specific enough to provide
constructive or evaluative guidelines.

II. Workshop participants agreed that the permit applications procedure needs

revision. Better application forms are required to provide more detailed
information on project purpose, objectives, mitigation, and monitoring. This
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applies to both small and large projects, but particularly to projects greater
than two acres in area. Better evaluation forms are needed to be used in
follow—up investigations in order to determine if and when permit obligations
have been fulfilled (it was suggested that a concomittant revision of the DSL
checklist also be conducted). The following is a suggested overview of the
revised permit applications procedure to be implemented for projects greater
than two acres:

1) Pre—permit proposal and consultation 

a) participants are local and state authorities and
applicant.

2) Application 
a) specific purpose.
b) specific methodology.
c) specific mitigation plan.

d) specific post—project monitoring plan.

Public notice 
a) application.
b) mitigation plan and alternatives.
c) post—project monitoring plan.

III. One of the main policy questions which arose from the workshop was one of
definition--namely, what are the physical limits of estuarine mitigation
policy, i.e., from subtidal zones to freshwater, non—tidal wetlands? Existing
policy is not clear regarding these limits and past mitigation projects have
had various impacts on habitat as a result, particularly freshwater, non—tidal
wetland.
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SECTION F:

OREGON ESTUARINE MITIGATION LITERATURE REVIEW

1.0 INTRODUCTION

The following literature review and annotated bibliography on estuarine

mitigation in Oregon is intended to reference most of the major information
sources in this relatively new area of interest. Subjects selected for
focusing the review were selected on the basis of concerns arising from the
evaluation of the individual mitigation efforts in Oregon and concerns noted
at the Mitigation Workshop in Newport April 1987 (see separate section of this
report). Unless noted specifically as an abstract, the annotations draw
freely from the author's own text. Although not every reference potentially
related to mitigation in Oregon's estuaries is included in this list,
additional references cited by these documents should allow the reader to fill
in any gaps.

Twenty—seven reports and publications are included in the list compiled

here. The relatively few documents from the scientific literature present on

this list reflects the fact that mitigation was first legislatively mandated
in Oregon in 1976 (this being one of the first coastal states to do so). Most
of the cited documents represent agency publications designed to explain
mitigation requirements or reports generated by private contractors in
response to these requirements (usually for regulatory or municipal agencies).

In addition to the documents provided here, the reader is directed to two
additional publications containing a wide variety of useful information
applicable to the Oregon situation. These are:

Josselyn, Michael (ed.). 1982. Wetland Restoration and Enhancement
in California. Proceedings of a workshop held in February 1982
at California State University, Hayward. California Sea Grant
College Program, Institute of Marine Resources, University of
California, La Jolla, 110 pp.

Josselyn, Michael and James Buchholz. 1984. Marsh Restoration in
San Francisco Bay: A Guide to Design and Planning. Tiburon
Center for Environmental Studies, Technical Report No. 3,
Tiburon, California, 103 pp.

2.0 SELECTED SUBJECTS

Mitigation Regulations 

About a third of the documents included in this bibliography concentrate
specifically on the regulatory aspects of estuarine wetlands mitigation in
Oregon. Blomberg (1987) provides the most comprehensive and up—to—date review
of state (Oregon and Washington) and federal policies with respect to
mitigating for estuarine impacts. Articles by Quarterman (1985a and 1985b)
provide a useful synopsis of Oregon's specific mitigation requirements and how
they have evolved.

Although state agencies may recommend it, mitigation is not a specific
requirement for a permit to impact estuarine wetlands in Washington state.
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Mitigation is recommended on a case by case basis in Washington and while this
may occasionally make development easier it can also make advance planning
more difficult and promote delays which add to development costs (Smith,
1983). In contrast, Oregon sets stringent guidelines for mitigation but this
also makes policy more predictable and there is little evidence that
mitigation costs have prevented proposed projects from going through
(Blomberg, 1987; Good, 1987). In addition, the mitigation requirement in
Oregon has probably reduced impacts by forcing developers to modify their
projects to minimize the need for mitigation (Quarterman, 1985b).

Washington and Oregon differ in the kind and quantity of mitigation

projects undertaken to date. According to Good (1987), DSL has approved 26
mitigation projects since 1981, of which 16 have been constructed or are under
construction. Most of the latter are small (under 3 acres in size) and
involve the technique of shoreline creation. In this case, a small area of
upland adjacent to the estuary is excavated to create a planting zone at tidal
elevation. Dike breaching is also planned or has been completed at several
habitat mitigation sites in Oregon.

Cooper (1987) has documented estuarine mitigation projects in Washington

state. A total of 22 such projects have been proposed between 1983 and 1986.
Four principal mitigation techniques are commonly used in Washington. These
include substrate modification, shoreline creation (through excavation or
filling), eelgrass transplantation and the establishment of a marsh complex

(transplantation of emergent marsh plants in conjunction with manipulation of
micro—relief). The majority of habitat mitigation projects in Washington

involve substrate modification or shoreline creation. Projects that have been
built in the state to date are mostly small—sized (less than an acre) while
planned projects are generally much larger in size (up to 24 acres at Elliott
Bay Marina).

Lack of uniformity in the mitigation requirements of Oregon and the

permitting federal agencies is frequently cited as a major impediment to the

smooth implementation of mitigation in this state (Quarterman, 1985b; Benson,
1986; Blomberg, 1987). The EPA, Corps of Engineers and National Marine
Fisheries Service operate under a broad interpretation of mitigation,
accepting compensation for impacts through a variety of means other than
replacement or restoration. In contrast, Oregon state agencies define
mitigation more narrowly as the actual creation, restoration or enhancement of
new areas to compensate for losses at the development site (Blomberg, 1987).

Blomberg (1987), Good (1987), Benson (1986) and others offer a number of
suggestions for improving the implementation of mitigation in Oregon. For one
thing, better agency coordination and a more rapid review process would result
from resolving differences in mitigation definitions and policy. For another,
effort should be made to develop a uniform technique for determining the value
and function of estuarine habitats so that mitigation requirements can be
fairly equated with the resource values lost. It is asserted that no such

relatively objective assessment method now exists (Blomberg, 1987), however
there is a system for determining relative values (Hamilton 1984) and this
system has been used for some of the planned and completed mitigation projects
in Oregon (see other sections in this report). An instructive comparison can
be made in the use of this method in reviewing different approaches to its
application for Bott's Marsh in the Nehalem River Estuary (Gonor 1984, Fishman
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1987). A further effort should be made in implementing mitigation banking.
Planning for losses in advance of development benefits the developer by
reducing delays and costs. At the same time, the regulatory agencies benefit
because planning can be more thorough and monitoring is easier. The creation
of a large contiguous area of high—quality habitat represents a considerable
improvement over small, non—integrated mitigation sites added in a piecemeal
fashion (Bierly, 1987; Good, 1987).

Scientific Basis for Mitigation 

Successful implementation of mitigation in Oregon's estuaries must depend

on a thorough understanding of the physical and biological processes operating
in these environments. Substantive information on these ecosystems can be
obtained from ecological inventories conducted prior to planned mitigation.
These include reports by Jackson et al. (1985 and 1986), Gonor et al. (1979)
and Taylor and Frenkel (1979). Additional baseline information can be
obtained from Newling and Landin (1985) and Mitchell (1981). A series of

review articles in Strickland (1986) summarize what is known of wetland
functions in the Pacific Northwest.

Technical Aspects of Mitigation 

Cooper (1987) describes the principal mitigation techniques applied in
estuaries in the Pacific Northwest. Technical approaches to mitigation are
also discussed in Coenen and Cortwright (1979) and Smith (1983).

The literature available on the practical aspects of estuarine wetland
creation and restoration (e.g. site preparation, planting methods, etc.) is
limited. Good (1987) discusses this dearth of information and indicates that
the published guidelines for California may be among the best sources of
information for the technician (e.g. the publications by Josselyn cited
earlier). Good also offers some general planning principles for mitigation
projects. The review paper by Mary Kentula in Strickland (1986) provides some
advice on planting and a limited number of references on wetland creation and

rehabilitation on the West Coast, the result of a computer search of three
databases. References in the annotated bibliography by Wolf et al. (1986)
concentrate on wetland construction techniques. Much of this literature
should be applicable to the Oregon situation, especially that directed at site
selection, planning and design rather than selection of specific plant types.

Monitoring of Mitigation Projects 

The literature is unanimous in recognizing the need for long—term
monitoring. This provides the only means of evaluating the success of a
project and also provides information which is invaluable in more readily
implementing mitigation projects in the future. Monitoring efforts at a
variety of projects will eventually isolate certain indicator parameters which
will ultimately allow simplification of the process. Monitoring is necessary
so that adjustments can be made to insure success of the project.

There is no information available as to how long it takes for a
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mitigation site to become a fully—functional wetland. The status of the
oldest such project in this region (Miller Sands in the Columbia River) is

discussed in Landin and Webb (1986) and Newling and Landin (1985). The reader
is referred to the annotations for differences in the relative success of this
project. Mitchell (1981) reported changes in vegetation within vegetative
assemblages following dike breaching in the Salmon River Estuary. Hodder and
Posey (1987) report relatively rapid recolonization by invertebrates at the
Pony Slough site in Coos Bay to densities and speciation similar to control
sites, however, growth of vegetation has not been as rapid. Blomberg (1987)
and Good (1987), in their reviews, emphasize that monitoring must be more
quantitative and uniformly applied from site to site and suggest that a
reasonable level of monitoring should be a requirement for a permit.

3.0 ANNOTATIONS ON OREGON'S ESTUARINE MITIGATION LITERATURE

Benson, Paul. 1986. A Review of Mitigation Requirements for Development

Project in Oregon's Coastal Estuaries. Prepared for the Oregon Coastal
Zone Management Association (OCZMA), Newport, Oregon, 32 pp. +

appendices.

OCZMA commissioned this review of estuarine mitigation policies,

procedures and experiences as part of an effort to determine if
mitigation requirements were hindering economic development along the
Oregon coast. The author describes differences in state and federal
definitions of mitigation and the implications of this. Recommendations
are given for smoothing the permit application and review process.
Perhaps chief among these is the need for better agency coordination in

terms of viewpoint and policy implementation. State and federal agency
policies and activities are summarized and reviewed. There is also an
extensive inventory and analysis of all individual development projects
for which permit applications have been submitted. Among the appendices
are excerpts from the State Administrative Rules (Hamilton, 1984) and
COE, USFWS and EPA mitigation policy statements. Recommendations include
the suggestion that OCZMA should work with DSL to clarify the permit
review process and that OCZMA should support establishment of a
mitigation trust fund which would provide assistance for mitigation
projects, mitigation banking and long—term monitoring.

Bierly, Kenneth F. 1987. Mitigation Bank Handbook: Procedures and Policies
for Oregon. Division of State Lands, Salem, Oregon, 36 pp. (Draft)

This handbook is intended to provide a better understanding of the
concept of mitigation banking as provided for in the State Administrative
Rules (Hamilton, 1984). The notion behind mitigation banking is to
restore, create or enhance areas of the estuarine ecosystem in advance of

development impacts involving dredging or filling. Separate chapters
describe pertinent management and ecological terms, the policy and
process of estuarine mitigation generally, the concept of mitigation
banking, establishing a mitigation bank (procedures, funding), operating
a mitigation bank, and identified sites for mitigation banks in Oregon's
estuaries.
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Blomberg, George. 1987. Development and mitigation in the Pacific Northwest.
The Northwest Environmental Journal 3(1): 63-91.

This paper addresses the problems associated with controlling
development in estuaries in Oregon and Washington through detailed
explanations of the mitigation policies implemented by the involved
government agencies. Implementing this relatively new management tool

has, however, produced frustrations for both developers and the
regulatory agencies. Some of the ways these problems might be alleviated
are discussed. For example, careful monitoring of each mitigation action
will provide information which will eventually streamline the process.

Boule, Marc E. and Kenneth F. Bierly. 1987. History of estuarine wetland
development and alteration: What have we wrought? The Northwest
Environmental Journal 3(1): 43-61.

This paper describes historical alterations in Pacific Northwest

estuaries, with emphasis on the loss of wetland habitat. Settlement
patterns and land use history are examined as the cause of this loss of
habitat. In addition, the effect of recent environmental regulations on

development are discussed. About 90% of habitat loss which can be
documented occurred prior to the 1930s and most of this can be attributed
to diking for agricultural land creation. Since that time, most losses
have occurred in connection with the development and maintenance of port
facilities. With the strong environmental regulations recently enacted,
mitigation for new impacts often involves restoration of wetland
habitats. In many cases conditions have been brought full circle in that
one cost—effective means of achieving restoration is through the
elimination of old agricultural dikes.

Coenen, Neal L. and Bob Cortwright. 1979. Mitigation in the Oregon coastal

management program. In Swanson, G.A. (ed.). The Mitigation Symposium:
A National Workshop on Mitigating Losses to Fish and Wildlife Habitats.
July 16-20, 1979, Colorado State University, Fort Collins. USDA Forest
Service General Technical Report RM-65, pp. 103-107.

This pqper discusses Oregon's requirement for mitigation through
creation [or] restoration of estuarine areas to compensate for adverse
impacts. Implementation of the requirement has been uncertain due to
unclear criteria and procedures for making mitigation decisions. Based
on the results of a technical study, and administrative and legislative
action, mitigation should become a more effective tool for protection of
estuarine ecosystems in Oregon. [Abstract]

Cooper, John W. 1987. An overview of estuarine habitat mitigation projects
in Washington state. The Northwest Environmental Journal 3(1): 113-127.

The 22 mitigation projects designed to compensate for estuarine
habitat losses in Washington state for the period 1983-1986 are briefly
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examined in this paper. The Corps of Engineers permit process is
described and the four most frequently applied mitigation techniques used

in this area are briefly discussed. The latter include 1) substrate
modification, 2) shoreline creation, 3) eelgrass transplantation and 4)
establishment of a marsh complex. In addition, what the author views as
the essential components of a complete mitigation plan are defined and
discussed. These are 1) baseline information, 2) environmental goals, 3)
detailed work plan, 4) performance standards, 5) monitoring program, 6)
contingency plan and 7) performance bond. The paper concludes with a
discussion of some of the shortcomings found in the mitigation projects
analyzed and a review of agency effectiveness in promoting successful
mitigation efforts.

Fishman, Paul A. 1987. An ecological evaluation of Bott's Marsh, proposed

development and mitigation, Nehalem River Estuary, Oregon. Report to
Division of State Lands, Salem, Oregon. Prepared by Fishman
Environmental Services, Portland, Oregon.

The ecological value of Bott's marsh, Nehalem River Estuary, was

evaluated relative to the Estuary and proposed development and mitigation
activities. The habitats in Bott's marsh are described. Four key issues
were identified for detailed discussion: high versus low marsh values,
fish and wildlife values, tidal channel values, and trophic
considerations. Results of interviews with prominent Oregon Estuarine
scientists concerning estuarine and salt marsh values, are summarized.

The relative values (D SL system) of the Bott's Marsh site and proposed
mitigation were recalculated, using current habitat information. The
recalculation resulted in Bott's Marsh scoring a higher relative value
than the combined mitigation project. Major values of Bott's Marsh were
listed as: low and mid marsh values, channel values, habitat for
critical life stages, aquatic habitat diversity, scenic values, potential

public access, and proximity to the river channel. The major values of
the Dean's Marsh mitigation were listed as: creation of habitat
continuum from river channel to forested uplands, wildlife value in
connection between wetlands and uplands.

Gonor, J.J. 1 97 9. An evaluation of the ecological basis of mitigation
requirements in Oregon statewide estuarine resource planning. In
Swanson, G.A. (ed.). The Mitigation Symposium: A National Workshop on
Mitigating Losses of Fish and Wildlife Habitats. July 16-20, 1 97 9,
Colorado State University, Fort Collins. USDA Forest Service General
Technical Report RM-65, pp. 93-102.

The basis for estuarine mitigation actions is evaluated from the
ecosystem viewpoint. Definition and application of the concept of
similar biological potential is discussed. Creation and restoration

options and their priority are evaluated and a third, alteration,
suggested. The importance to mitigation of macrophyte production at all
tide levels is emphasized. Methods of predicting the outcome,
determining areal equivalences and evaluating adequacy of mitigation are
suggested. [Abstract]

SECTION F - 6



Gonor, J. J. 1984 (?). Natural resources of Bott's Marsh, Nehalem Bay.
Environmental documents submitted for permit application.

The habitats of Bott's Marsh are described and other environmental
factors including hydrology, salinity, and vegetation. The report is
based on field work done between 1981 and 1984. The relative values of
the existing marsh (DSL system) were calculated as well as the habitats
resulting from marina construction, and the dike breaching in Dean's
Marsh proposed as mitigation.

Gonor, J.J., D.R. Strehlow and G.E. Johnson. 1979. Ecological Assessments at
the North Bend Airport Extension Site. Part I of Tideland Mitigation
Requirements in the Oregon Estuarine Resources Planning Goal: A Study of
the Proposed North Bend, Oregon Airport Extension. Report submitted to
the Oregon Department of Land Conservation and Development, Corvallis,
163 pp.

This report represents a detailed ecological inventory of a tideland

site slated for development as an airport runway extension into Coos Bay.
This volume, along with Part II by Taylor and Frenkel (1979), is intended
to provide the technical background necessary to meet the statutory
estuarine mitigation requirements which had only recently been
established by the state of Oregon (Land Conservation and Development
Commission Planning Goal 16). Aspects of estuarine biology as well as

physical features were studied to determine their applicability to
mitigation, on a test case basis. A method is presented for determining
the required mitigation site area for the area impacted at the
development site and the area—for—area problem is considered one of the
most difficult in meeting mitigation requirements. The report suggests
that the replacement of vital ecological functions is more important than
in—kind replacement of all lost ecosystem components. The concept of
mitigation banking is supported as a practical approach which
incorporates the notion of restoring important ecological functions
rather than simple land exchange.

Good, James W. 1987. Mitigating estuarine development in the Pacific

Northwest: From concept to practice. The Northwest Environmental
Journal 3(1): 93-111.

This paper discusses estuarine mitigation in the Pacific Northwest
and its relationship to other resource management strategies. Overall
strategies and goals for individual projects are outlined, followed by a
discussion of regional goals and estuary—wide mitigation planning.
Information sources for wetland creation and restoration are presented,
and design principles summarized. Experiences in the Pacific Northwest
are evaluated in the context of mitigation efforts in other parts of the
country. Finally, suggestions for improving mitigation technology and
procedures are offered.

Hamilton, Stanley F. 1984. Estuarine Mitigation: The Oregon Process.
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Oregon Division of State Lands, Salem, 62 pp.

The official administrative rules for mitigation in Oregon's

estuaries, now a required condition for any permit for dredge or fill in
these waters, are presented in this publication. All definitions
pertinent to estuarine mitigation are given, along with details of the
permit application and review process. The state's estuarine ecosystems
and their component habitats are described along with the system for
assigning "relative values" to different habitat types for the purpose of
providing fully compensatory mitigation to replace lost habitat. The
rules specify that the surface area of a mitigation site should not be
smaller than that of the development site and in—kind mitigation is
encouraged though not mandated. Conditions for a waiver of the
mitigation requirement are described as are the rules pertinent to the
creation and use of mitigation banks. Provisions are made for a
mitigation trust fund (enabling legislation for this is pending). Much

of the report is devoted to providing salinity and tidal data for Oregon
estuaries in the form of graphs, maps and charts. Finally, the complete
regulations governing dredge and fill operations in the waterways of
Oregon (ORS 541.605 — 541.695) are provided.

Hodder, Jan and Martin Posey. 1987. Monitoring activities at the Pony Slough

Mitigation Site, April 1986 — January 1987. A Report to the Division of
State Lands and the Department of Land Conservation and Development.
Oregon Institute of Marine Biology, University of Oregon, Charleston, 18

PP.

The Pony Slough boat ramp mitigation site in Coos Bay was

constructed in 1985. This report contains the results of a year—long
sampling program documenting benthic invertebrate and vegetation
colonization, along with changes in sediment composition, at the site.
Results show that, with respect to invertebrate populations, there was no

statistical difference between mitigation site and control areas in terms
of number of taxa present: invertebrates quickly colonized the site from

adjoining areas. The only significant difference between the mitigation
and control sites concerned faunal richness as measured on a seasonal
basis. Colonization by plants has been much slower than that of
invertebrates and percent cover remains low. Introduced eelgrass
(Zostera japonica) is the most aggressive colonizer. There is little
difference in grain—size characteristics between areas. It is not

possible to predict the ultimate habitat type which will develop at the
mitigation site.

Jackson, Philip L., Gary L. Beach and Doug O'Neil. 1985. Reconnaissance
Survey of Vegetation and Micro—fluvial Features at the Astoria Airport
Mitigation Site, Clatsop County, Oregon. Department of Geography, Oregon
State University, Corvallis, 55 pp. + maps.

This report presents baseline environmental data for a estuarine
mitigation site adjacent to the Astoria Airport on Youngs Bay near the
mouth of the Columbia River. Inventory and survey work were conducted
prior to dike removal planned for the fall of 1985. Removal of the
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100—year—old dike will restore tidal influence to at least part of the
64—acre site so that much of this area should return to a tidal wetland
condition. This study should allow full documentation of environmental
changes after the dike is breached. Information on topography, soils,
vegetation, drainage patterns, tidal influences, local climate and other
factors are compiled in this report. No substantive conclusions are
drawn.

Jackson, Philip L., Jim Hamilton, Pam Smith and Tim B. Spear. 1986.
Pre—mitigation Site Analysis of Vegetation and Micro—fluvial Features at
the Astoria Airport Mitigation Bank, Clatsop County, Oregon. Department
of Geography, Oregon State University, Corvallis, 53 pp.

By the time of this report, the mitigation site adjacent to the

Astoria Airport had become a 36—acre tract designated as Oregon's first
mitigation bank. Along with the earlier reconnaissance work (Jackson et

al., 1985), this study serves as a pre—mitigation record of site
characteristics for the purpose of monitoring the physical and biological
processes involved in the re—establishment of functional estuarine
wetland. This report consists primarily of a thorough vegetation

inventory. It is predicted that upland species will decline, and marsh
species increase in importance, after dike breaching although freshwater

wetland species may continue to dominate in substantial areas subject to
tidal influence.

Landin, Mary C. and James W. Webb. 1986. Wetland development and restoration

as part of Corps of Engineers programs: Case studies. In Proceedings
Wetlands Mitigation Symposium, New Orleans, Louisiana, Octi3Fer 1986, 11

PP.

The level of success achieved in a number of wetland creation

projects in various parts of the country is outlined in this paper. The
importance of regular post—mitigation monitoring is emphasized as a

requisite for long—term success in any such project. The Oregon case
study concerns Miller Sands, a dredged material disposal area in the
freshwater intertidal region of the Columbia River. Substrate consists
of predominantly sand—sized material which was shaped and planted in
1976-77. Plantings of Carex and Deschampsia have been generally
successful and successional changes in the marsh have been augmented by

invasions of other wetland species. The marsh area is now completely

vegetated and much larger than the original planting area. Habitat
richness appears to be equal to, or greater than, that of three nearby
control areas.

Mitchell, Diane L. 1981. Salt Marsh Re—establishment Following Dike

Breaching in the Salmon River Estuary, Oregon. Ph.D. Thesis, Oregon
State University, Corvallis, 171 pp.

A 22—hectare diked pasture in the Salmon River estuary was studied
to determine the potential for natural salt marsh restoration with dike
removal. Pasture communities were sampled and described before dikes
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were breached and tidal creeks re—opened. Re—sampling after breaching
showed rapid die—off of upland pasture—type species and expansion of
residual salt—tolerant species in addition to colonization by true salt
marsh taxa. Subsidence of 0.3-0.4 meter in the diked site suggests that
intertidal to low—transitional salt marsh will likely develop in the
breached area.

Newling, Charles J. and Mary C. Landin. 1985. Long—Term Monitoring of

Habitat Development at Upland and Wetland Dredged Material Disposal
Sites, 1974-1982. US Army Corps of Engineers, Waterways Experimental

Station, Vicksburg, Mississippi, 108 pp. + appendices.

This report contains the results of long—term monitoring efforts at
six wetland restoration sites in various parts of the country. The
objectives of the monitoring program were to 1) document the long—term
stability of the sites and 2) to determine successional changes at the
sites. Ecosystem value and function at restoration sites is compared to
that at three nearby reference areas in each test case. Miller Sands,
east of Astoria on the Columbia River (see Landin and Webb, 1986), is the

sole study area in the Pacific Northwest. Environmental conditions at
Miller Sands are extensively documented in the text and appendices of
this report. Overall, vegetative and benthic invertebrate communities
are considered to be somewhat less productive than nearby control areas

while wildlife use of the site may actually be greater than that in the
reference areas.

Quarterman, Philip J. 1985a. Estuarine mitigation policy in Oregon: A
history. American Society of Civil Engineers Proceedings, Coastal Zone
'85, 20 pp.

Oregon's Coastal Zone Management Program requires mitigation for
estuarine intertidal fill and removal by creation, restoration or
enhancement of another area to maintain the biological and physical
processes of the system. The evolution of this policy into a Statute and
Administrative Rule involved lengthy discussion and compromise between a
variety of interested parties. The Rule assesses mitigation requirements
using a methodology based on numerical "relative values" for each habitat
type, expressing productivity, diversity and other system values.
[Abstract]

Quarterman, Philip J. 1985b. Oregon's estuarine mitigation policy. National
Wetlands Newsletter, Nov—Dec., pp. 8-10.

The general mitigation requirements for estuarine impact along

Oregon's coast are described in this article (adapted from Quarterman,
1985a). The history of this policy is discussed. Oregon became one of
the first states to require estuarine mitigation with adoption of
planning Goal 16 by the Land Conservation and Development Commission in
1976. This mitigation requirement was incorporated into the Removal and
Fill Statute, implemented by the Division of State Lands (DSL), in 1979
(this subsequently became known as the Oregon Mitigation Statute). DSL
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administered this Statute on an ad hoc basis until 1984, when a final
Administrative Rule was adopted. The policy statement of the Rule

dictates that the "relative value" of habitat in the mitigation site must
be "proportionate" to habitat lost at the dredge/fill site. "Like—kind"
or "in—kind" mitigation is encouraged so that habitat— and species
diversity is generally maintained. This program is considered to have
been generally successful in minimizing impacts to Oregon's estuaries.

Sabin, Jack. 1980. Wetland Management: Coquille River Estuary. Prepared
for the Coquille River Estuary Task Force, Coos—Curry Council of
Governments, North Bend, Oregon, 8 pp. + maps.

A definition of wetland is provided and the current statutory
authority of Oregon state agencies is summarized. The remainder of this
report describes a preliminary wetland inventory which is to provide a
basis for management decision—making with respect to the Coquille River
estuary on the central Oregon coast. Wetland areas are evaluated for
biological value and agricultural value using a relative rating scheme
(ranging from 1 for lowest value to 10 for highest value). Maps are
provided of the seven management planning areas in the region and the
extent of wetland in each.

Smith, Scott E. (ed.). 1983. A Mitigation Plan for the Columbia River
Estuary. Columbia River Estuary Study Taskforce (CREST), Astoria,
Oregon, 135 pp. + maps.

In recognition of Oregon state requirements to mitigate estuarine
impacts, this document represents advance planning for development by
providing an estuary—wide evaluation of resources and habitats. In order
to expedite the permit process, the plan provides detailed information
for meeting the mitigation requirements anticipated for major, identified
development areas in the estuary. The document is organized to lead the
user through the permit application/mitigation planning process. First,
the conceptual framework for mitigation is presented, including
discussion of agency policies, goals and methods. The next section
includes detailed information on paired development/mitigation sites in
the Columbia River estuary. Information is given on zoning, ownership,
mitigation options, etc. Following this, alternatives to marshland
restoration are presented. This includes efforts such as fish habitat

improvement or shoreline revegetation. The last major section deals with
mitigation banks, including details on sites and costs. A final section
to this report provides a variety of supporting documentation.

Smith, Scott E., George V. Blomberg, Duncan W. Thomas and Michael D. DeLapa.
1983. Energy Related Development in the Columbia River Estuary:
Potential, Impacts, and Mitigation. CREST, Astoria, Oregon, 87 pp.

This study provides information on possible energy—related
developments on the Columbia River estuary, the probable or expected
environmental consequences of these developments and the ways these
impacts might be mitigated. The report includes four principal parts.
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First, an overivew of the existing energy and transportation
infrastructure is provided. Included in this section is an analysis of
potential development options related to energy. The second section
identifies potential energy—related development sites within the estuary.
The third section describes estuarine impacts associated with development

activities. These include effects associated with channel dredging,
water and air pollution and possible impacts due to coal port development
upriver. The final part of the report reviews agency mitigation policies
and suggests strategies for mitigating specific energy—related impacts to
the estuary.

Strickland, Richard (ed.). 1986. Wetland Functions, Rehabilitation and
Creation in the Pacific Northwest: The State of our Understanding.
Proceedings of a conference held April 30 — May 2, 1986, Fort Worden

State Park, Port Townsend, Washington. Washington Department of Ecology,
Olympia, 184 pp.

A series of review papers are presented which describe what is
currently known of physical and ecological processes in Pacific Northwest
wetlands. Chapter headings include: Hydrology and Sedimentology; Water

Quality and Nutrient Cycling; and Creation and Rehabilitation. Aspects
of marine, estuarine and freshwater wetlands are addressed and papers in
all sections contain information pertinent to mitigation activities. The
chapter specifically devoted to restoration includes a review paper by
M.E. Kentula, a working group report, slide show excerpts and the
transcript of a panel discussion. Suggestions for future research and

applications are offered.

Taylor, Alan H. and Robert E. Frenkel. 1979. Ecological Inventory of the Joe
Ney Slough Marsh Restoration Site. Part II of Tideland Mitigation
Requirements in the Oregon Estuarine Resources Planning Goal: A Study of

the Proposed North Bend, Oregon Airport Extension. Report submitted to
the Oregon Department of Land Conservation and Development, Corvallis,
123 pp. + maps.

This report provides an ecological inventory of a diked area

proposed for use as mitigation for fill required in the North Bend
Airport runway extension (see Gonor et al., 1979). The intent of this
work is to provide information needed to predict the success of marsh
restoration through dike breaching at the mitigation site and to provide

baseline data for monitoring the success of this activity. Data is given
on the salt marsh vegetation of the Oregon coast, its importance in the

estuarine ecosystem and the effects of diking on this ecosystem. It is
suggested that dike breaching should be carried out in the fall when seed
for colonization is most abundant and the highest tides occur, thereby
providing the most favorable conditions for establishment of salt marsh
plants in the restoration area.

Thomas, Duncan W. 1983. Changes in Columbia River Estuary Habitat Types Over

the Past Century. Columbia River Estuary Data Development Program
(CREDDP), CREST, Astoria, Oregon, 51 pp. + appendices and maps.
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Changes in the environmental configuration of the Columbia River

estuary from the survey period 1868-73 to present are documented in this
report. For the purposes of defining these changes, five estuarine
"habitat" types are defined: deep water, medium depth water, shallows
and flats, marshes, and swamps. Historical area measurements were taken
from U.S. Coast Survey charts. These data were then compared to the
results of a mapping project conducted by the author, with supplementary
information from color aerial photographs. Comparison shows an overall
reduction in estuary area of 24% since 1870. There has been a 77%
reduction in the area of tidal swamp; swamps and marshes together have
been reduced by 65% compared to their former area. Most losses can be
attributed to diking and filling. Although some environmental changes
have been beneficial to certain components of the ecosystem, there has
been a net loss of estuarine values.

Wolf, Rebecca B., Lyndon C. Lee and Rebecca R. Sharitz. 1986. Wetland

Creation and Restoration in the United States from 1970 to 1985: An
Annotated Bibliography. Wetlands 6(1): 88 pp. (Special Issue)

This bibliography references the literature concerned with the
creation and restoration of wetlands in the U.S. The emphasis is on
publications providing information on the applied aspects of this work
such as site engineering and plant propogation. Most references deal
with saltwater and/or tidal areas and a large number concern the Pacific
Coast states. Indices area provided for plant genus, subject and state.
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MITIGATION SITE FIELD EVALUATIONS

1 INTRODUCTION

Three mitigation sites were field evaluated using methods
recommended from Phase I of the Project. Information was
gathered for site topography (transects), sediments, benthic
infauna, vegetation and wildlife. Two methods of vegetation
analysis	 were	 tested;	 the	 Braun-Blanquet	 (B-B)
cover-abundance method, and a more quantitative	 line
transect method.

2 EVALUATION SITES

The three sites evaluated were:

- CR8201 - Swash Lake Channel, Columbia River Estuary,

- CR8401 - Astoria Airport, Columbia River Estuary,

- NB8501 - Reddekopp Site, Nestucca Bay

A fourth site, the Brandy Bar mitigation site on the Umpqua
River, was not visited due to time limitations.

3 METHODS

Topographic profiles were obtained along vegetation
transects using standard surveying techniques (level and
stadia rod). Elevations were obtained every 10 meters along
each transect, matching vegetation sampling points.

The vegetation of the site was to be characterized using
the Braun-Blanquet (B-B) cover-abundance method. This
method involves a thorough visual inspection of the site by
the investigator, who then estimates percent cover for each
species at selected positions (releve's) within the site.
Comparisons of releve' data can show variations in a plant
community within a site, as well as show differences and/or
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similarities between sites. This is a "semiquantitative”
method of vegetation analysis. Before this field evaluation
was conducted, the Oregon Division of State Lands requested
that some quantitative measurements of vegetation be taken
as well. Both B-B assessment and quantitative sampling
techniques were therefore implemented.

To obtain quantitative data, line transects were placed
across representative portions of the evaluation sites.
Shrub cover was determined using the line intercept method
(Mueller-Dombois and Ellenberg 1974). The crowns of the
shrubs that overlapped or intercepted the transect line were
measured and recorded. The accumulated length occupied by
each species divided by the total length of the transect
gives the percent cover of each species. Herbaceous species
were measured by estimating percent cover for each species
within a 0.10 square meter microplot frame placed at 10
meter intervals along the transect line. Estimates were
made using a modified Daubenmire scale, which is similar to
the B-B scale (Table 1) (Daubenmire 1968; Mueller-Dombois
and Ellenberg 1974). Average cover for each species was
calculated from the microplot data.

Sediment samples were collected from locations
representing either different elevations or distinctly
different habitats. Samples were collected with a 3.6 cm
diameter plastic tube; the top 10 to 15 cm of sediment were
sampled. Samples were oven dried, sieved, and weighed;
material remaining on a No. 10 sieve (2.00 mm) was
considered gravel, material remaining on a No. 200 sieve
(0.074 mm) was considered sand, and material passing through
the No. 200 sieve was considered silt. Silt, sand and
larger particles were expressed as percent of total sample
dry weight.

Benthic infauna was sampled at sediment sampling locations
by combining 5 cores obtained with the 3.6 cm diameter
plastic tube. The total sample volume at each sampling site
was approximately 500 cubic cm. Samples were wet screened
in the field (1.0 mm mesh), and organisms remaining on the
screen were identified and counted. Broad taxonomic
categories were used, such as polychaetes, chironomid fly
larvae, etc., rather than genus-species identifications.

Wildlife observations were recorded at each site.	 These
data are limited by the amount of time spent at each site.
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TABLE 1. Scale for vegetation cover estimation, Braun-Blanquet
cover-abundance method and Daubenmire microplot method
(Mueller-Dombois and Ellenberg 1974).

Cover
Class

BRAUN-BLANQUET

Range of Cover
(%)

DAUBENMIRE

Cover	 Range of Cover
Class	 (%)

6 95-100

5 Any number, with cover more than 75% 5 75-95

4 Any number, with cover between 50-75% 4 50-75

3 Any number, with cover between 25-50% 3 25-50

2 Any number, with cover between 5-25% 2 5-25

1 Numerous but less than 5% cover, or
scattered with cover up to 5%

1 * 1-5

Few, with small cover + * 0-1

r Solitary, with small cover

* Daubenmire's original scale value for 1 = 0-5%; however, breaking this
value into two categories avoids over-estimating species with very low
cover.
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4 RESULTS

4.1 CR8401: Astoria Airport Site

Sampling transect locations are shown in Figure 1. (White,
2 x 2 inch wooden stakes were placed at the head of each
sampling transect at all sites for future reference.)
Elevation profiles for each transect are shown in Figure 2.

3 locations, as shown in Figure
w marsh channel with 3-4 inches
from a wide, open spot of a
- 2 inches of water. Sample 3

channel, which was exposed
by low tide at the time of sampling.

The results of sediment sampling and analyses are
presented below:

SEDIMENT SAMPLING RESULTS: CR8401

SAMPLE	 %SILT	 %SAND
	

"LARGER COMMENTS
NUMBER

Sediments were sampled in
1. Sample 1 was from a narro
of water. Sample 2 was
constructed channel, with 1
was from the upper end of the new

1 63.3 36.7 0

2 89.9 10.1 0

3 83.0 17.0 0

top 3cm red-brown, remainder
black

top 3cm red-brown, remainder
black

top 1cm red-brown, remainder
grey, clayey

Benthic invertebrates identified from the sediment samples
were:

Site 1: 4 chironomid fly larvae, 1 polycheate worm

Site 2: 18 chironomid larvae, 1 chironomid pupa, 1 mysid
shrimp

Site 3: 1 Diptera fly pupa, 1 chironomid larva
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This site was the only large mitigation site evaluated.
The dike breaching at the site enlarged the area of
marshland under tidal influence, and the area now supports a
dense shrub/sedge-rush community. The dominant shrub is
coast willow with salmonberry as a commonly occurring
associate. Dominant herbaceous species were Lyngby's sedge,
soft rush, and small-fruit bulrush.

Two transects were sampled: transect A-A' was 140 m long
and extended from the dike to the water's edge at low tide;
the other (transect B-B') was 100 m long and extended from
the dike to a barrier created by the debris left from
removing the old dike. 	 Quantitative sampling results are
summarized in Table 2. Two B-B assessments were made. The
releve's were located at the beginning of each transect,
covered an area of about 40 m x 50 m, and included the first
40 m of the sampling transects. Results are shown in Table
3.

Wildlife observations recorded during a 4 hour period at
the site are presented below.

SPECIES	 NO.

Birds
cedar waxwing	 4
crow	 1
barn swallow	 C
osprey	 1
goldfinch
	

C
bald eagle	 1
tree swallow (?)
blue winged teal 1
marsh wren

Mammals
mule deer	 2
fox (unconfirmed)1

C = Common

COMMENTS

flying, perching on site
flying above foreshore
foraging over site
soaring over Young's Bay
flying/perching in shrub habitat
soaring over Young's Bay
foraging
flying low over site
perching/calling on site

walked up from site across dike
on dike

4.2 CR8201:Swash Lake Channel

The location of the sampling transect is shown in Figure
3; a topographic profile is presented in Figure 4.

Three sediment sampling locations are shown in Figure 3.
Sample 1 was in Swash Lake Channel, in water several inches
deep, during the ebbing tide. Sample 2 was collected from a
shallow tidal channel in a bare patch in the midst of the
sedge zone. Sample 3 was collected from the bare mudflat

SECTION G -



CT>	 •4:74	 r-1
V

r-i

1.1")	 4-1
V N

N ■-1 N r•1	 dl	 "44 N r-4
r-1	 V

r• r-1	 1-4 LC 1-4 Macr

N M 44:14	 CS1

151 CO	 r-1	 r-1	 CN r--1 LC 1.0
CNI	 r-1

0
44 o
cn
w w

4-)
--4

(ts.4.)
U)	 fa

$4
-,-(	 C.)

U)
CI) •H 	 2

(U	 0 ,-I	 •r4
0. 	 >4 4) -.-1	 ms	 m -,-1
N•1	 0	 03 .0	 U) • r•1	 U)	 U1

it
••,-•1$ vs

w
4 as
4-) rio

---I
4-1	 >

wOaz'0 ›
C) 0
Cil •H

r3.-1.,-iniow
§ -9-,..4	 KT' .14	 en8 8 ' -'-' ' w0	 rn	 C..)	 V)	 0	 C.)	 0

•r4 • •••1 	 (C)	 W	 0	 40	 0
0.1 r0 ,-I	 VI C ..0	 >4 rIV

>42
a)N.4(U

RS 111
Rs	 a)

u.,IV U)	 El)	 ..-1	 C)	 U)

a) CO fa 4-► (3 w	 U)Z U) $4. a) C ca to	 wU)	 -41	 (U >4	 ..-1•-44) 0	 -,-1
>4 4) )4 -,-1 4) 4) U) 0	 •.4 0 0 c -. C) Z
4 C>i	 04 RS (1) . .-1 4)	 C U) a) C fa 0	 •TV 4-) ca
c c	 a) -,-4 .-1 r-1 C	 4-1 44 u) w	 C) ■-•1 >4 ,--4C:710	 Ca0Zr-I(t	 000WC)4•14.14
>4 XI ,-4 aS 04 W 	 RS	 0 >I4 a) W )..1 H RI 	 a
r-i 0 tr C) Cl) 04 a •-1	 .0 a) r-I 04 M E >

.rA ..-4WM0V1V--+	 N4
4 4-) c A u) A .Q	 A ,--1	 •,-1

	

S. $.4	 c.) I-C4CZC4=C4acnnu) co

	

c.)	 >10,-40MZ

4) Cca 01 >4

U)	 0 C.)	 .se	 ›, 0)-..8 -143 	23'.4	 co4-1 Cn	 co

a) --1	 ra	 $.1W u) a) ra t(0U	 $4 w
8n li	

z	 820 tfl r-I r-I	 co 
› a)	

C
	 0 c 8 F 4 4 .i r-1 rsi 3 fria

.6.,
$.( • ,1

4-3 4-7 :,124 g. $ .8 E-5 v(1) -En
0 M $.4	 4-4 >-14

O §
a)	 0	 .0	 czcowc--1	 r--1 n3
U U	 U ... M $.1 r-i al Q ,--1 4) a)

ri t.-11 '4-(4 Val ,4 --(8 2 rt@ F$.4 ,--I	 4.)0.) 0	 0 co
cn 8 if, 14 a Et! 8co	 rx 0CI C.)	 0 r-4

•

(a

	

ca	 41

	

-,-; NU)	 c r-4
(U	 u) .,-, -r.(41 r-i
r-i	 u) 0.1 ,--1 $.4	 U)	 4 m-H U) U) C.) .4..4	 •ri E 4 (04	 r-4 (0 C.) .0 U) U) ca U) U) ca E

	

M	

>4 V V 0 C.)
MAXXX>1.0 •,-Q0P0P000 (13 IQ IL r-I •1-1

a) a) a.) •) C.) 4) 0 E C.) C.) U C) C.) ' ,"4 ,--1 >4 )4 CT CW).4)4 UW WD4,-ICCCC1-4 rtS --4 -.-i -,-I C
CU (U ets m m -,I r-( 1--1 0 00 00 04 UU>4(0U C.) U (:) C:) C:) Cx1 Cx) = P-) 1-) I-) I-1 1..) CIA cn cn E-1 cq

	

.c	 to(ntil	 (a .c	 U)	 U)	 U)
ra	 ca cl)	 ca	 C	 M
>4	 N (0 0	 03 U) 4-4.0 )..i

C	 a)	 fa 01 a)	 F 2 3 2 i
cn	 ta 	 1-1 V) r--1	 M

01	 w .6., ,..v

• v@ w [111 EiP '74 - 	 (1)

	

o.. ›, En	
>1 cr,	 -4 0
W >1 4) Z w

..	 ca r:51 RS -,--1 Ca ti) W tO
W >4 RS	

)4 -,1 4 W

	

ra (13 4 4 4 .-4 RS Z	 (U a
.

C	 U) U) 01.0 (1) C11,-1 ).1 	 U) U) (I) (13 C w E
Ili	 -	 v	 $.4 c •- 0,	 z	 0 .. as 4_, w 0,
a w kg, t't.'s	 0 --' 3 4.1	 14 W W CU I .I-) 73 18

	

0.1	 W
O trIp8.844.-)4 U) a) a) > 4 V 44)

	

M a) C r-i (1) (a 144 -r1:1 11)	 ' -1.1 ri8 - CLIj 2 C

	

c	 ,-, tn 

104 r18 54 r-4 ).-Ica)wowc o 0 M a) a)	 0 a) 0
W u) 1..) u) C) E-1 CO () 0 > C4 F. U) u) Cu C4	 u) 01 ac

w 0	 rts	

Nca	 C a)	 0 '1')

	

al C.)	 ca $.4

	

4-)	 U) C.) U)	 U) En U) V) X 0 CU
›, C

$.4 a)
(1) CL
0> w
U a)

	

ra 	 2

	

a c	 a' .11 ti>1 	 '410 Z -,-1 

ro)uz411-4)--14(iaog8I-(	 0 a co	 C4 B2 >4 co a ct 4i1 	 g :D r74 aa aa	 go utnaz.;,...)	 caczaacug6
>4o1-10m==n< Prt 6 8t_-)aaomn=mQ
C.) 6.3 C4	 c4	 cn	 cf)	 p•WW=1-11-)1-)1-)aa,cou)	 t**4

SECTION G - 6 -



4•41	 r-I
V

ON4V-
C.)co-P
El°z
Et3 N
LL	 71:1 V V

CUri

CO

VV	 V
M Lori	 r-I

V

r4

10
(J)

g 7:01

	

4.1	
•.-1 (a 113-41.64m	 Mai	 crg	 EM•mM	 4	 mIMr-1 -_ 	 4..)rm	 CM0	 Mo4JCwM.6)0-mMOMM	 WSCC M04-1 UCCwICC 9-,r413)1440-m	 C	 WO	 0-mC -m-m00	 MM.W0 .6)WCw	 -m.1.)ro.m	 •m 1.1 	 tmr-f ro	 c.)	 )44—104i

•-I	 2-6E	 w -m E w.wm
O

	

m:488	 m maium0wm 0M-mEOM	 Mcn	 04M00,00	 31-101

co
Er:	 to	 g	 0 (0	

••-■
$.4

Oro)
	 T4I SS	 S .1-1

	

fa	 4-)	 a) -F. 71 S	 9	 .,"-i S 5
a)	 cl, .... 4.)	 Eu 0.,	 m .....	 • .. ..•i•.i 3S row.,--4M-6).00)E,m0	 04M4J4-).Wr0	 >1 (0 r-I 1-4,-1,--IMOMZUWMCO-mCMC-mx04C4,--100MM-mzo,-1.m-mmmz.m.m.6.1m>4010MC),--14-414.44-m4 4.)>I -m0_,-Iwm4.6)04 M CC,--14,(1)	 $4,--tm10-m-mV)00wMM_MW-m0100004-,	00.1.).Www -44U0WWu=06.10Z0a4MaiammmmEE-4 >

>4W

	

f--1	 4)	 t

	

• .-1	 W	 0	 $.4	 a)	 (a

	

r–I 	 EI)	 W	 4.)	 W	 W
O (0	 0	 >	 01

M	
L1.4	 04	 Y4	 M	 r21	 rm-W CD	 $4	 CI)	 -,4	 ai 10C	 $.1	 m W	 ›C.seLm	 ›IM	 0

0	 4	 M	 4-)	 Ow-61	 r--1$40	 4..)C4.)	 - 	 0R.4.)	 w	 .mmi	 ,wom -mWOMWOM ,M	 0	
1ZC4-mcaMs-I MO mo w	 C3WC M W

4)01W,-,	 C•m.s.)	 433Cm4.413-mo.w	 C	 46)

	

ab -m1MwMO	 0,--i0WOCC$4M.ow .0,-m›	 M wr03.WW0014-10	 44-m 11 w-1-mw$40$4	 Wwm-m

	

caM0W>o4WmCwwW.s.)4Wcm.6)	 .va)w c00.-mcaM	 Mr0-mC,Q-mw-m04J-1.6)(0.1.	 s.1 .4.Jw MwrmwW3,--IwMOQUOUMmm44-1 Ww0w4JM	 as cMwM-mOrmo-m-mz,gmm3mwom-mwo,mMm.m	 TiF›. go Er)	 = c.) r..) ...1 co t_l En 0 ci., ul ai co 	 (..) co u z c.) co u (.9	 ....

NOmmolma, WM N NNNO
scTIElg28g§XM5
Bni82nRtRmmwmPE3

SECTION G — 7 —

a	 4.4
4.1



•- N	 En	 En ,-1 En r-1	 ,-1 ,-.1
I	 CV V I V	 \/ V	

,--1	 U VI	 CS)	 r-I	 ill r-I

	

09	 r4	 I	 I-I	
V	 I I	 V)	 V	 N v

.--E ,--4	 i	 I

	

-W	
z0	 in	 inN	

tn

	

>I C.)	 $4

	

a) a)	 co a)

	

En	 I
w C	 cr) 0

	

= (U	 C.) ,---1	 Ln	 in r-i Ls)	 cs)	 ,--4	 Ln	 L.r)	 tn
	U) w	 I	 i V LnI	in	 V	 N	 s	 N

	

E-1 	f--4	 r-i	 I	 I	 I	 1
U)	 in	 Lo	 in	 tsi	

0
	ft 44	 Z	 N	 N	 vs

3 0
C• .■-•

O C
Z C

. .§1

	

.42.61) 	4-1M	 U) • •••1 	 ECI	 IV
Er)	 Ea Ea

C)	 0 w	 Q. 14) •r,rt$ (13 .,-1fa	 --I	 4- 0	 n-1	 U1•,-4	 'tit)) El	 g • U)
	C4 4.)	 (11 it	 g	 Z .--1	 C	 •,-.1	 (13 U)	 U)	 •,1

	

W	 •,-1 0	 $.1 0 af .0 to --I cr) EA	 -.-I	 a) co 0:3 4-)(Ow	 U10U))40.)0(13U15)-1

	

CD al	 $.4 0	 RI r- •-4 0,3 z $4 W 	›• 4-) w -.-1 4-) 4-3 U) 0	 •r•10 0 C -1 Q 0 --4 4-)

	

44 a)	 ar-40	 Q0C4-)Ca) "

	

0 E.) -,-4 0 -,-1 .14 	 Ti	01 	 EES	 ,ct DI 04 ft rn -4 4..)	 c ti) a) g 2 E .74 :1.4 tiC	 0ENZ	 U1 0 0,--I M	 0 0 0 a)•
U1-1 C

	

N	 0 >	 OW C.)WU)000	 a)	 RI C	 a) •.-4 ,---1 .-I c	 44 4-1 t I I W	 r.).--1).4,-4
J-)	 ta • ,-1	 04 r0 r-i W 0 4 W r0	 til	 r-I	 ET	 04	 ,-I

	

.8 --' mu COI) m a m	 .8 t ai K. t' il (" g 2.,C.) C	 --1 •.-4 RSP.o.+ 0 RS 0	 ..1
ft •0th Z m
a)▪ 	•....(a	 -.-1
> -	 rt3r4	 -,-1 EA E.0	 r-4
(I) 	 us --1 -f-4	 ..0-1 .-I
•-Ia) 4w 4-$	 En $4(CI	 u)

	

(CI	 ig	 -7114:1 	 --4	 4 RS

	

U) I., ,-) 1.4	 u)--1 us u) C.) .0.0 CL)

	

Z a)	 0 a)	 Cad	 .0	 r-i	 C.) ,C U) U) U) CO NU) E $.,
.
	-, g g o 

UC.)	 MUM 	 Euti)C1)EnEn040	 cn	 04 X X X >....0 --I Q	 6 0 0 00Mal R.0 0 0 0 .1-1 r-i 14 $.,""-It:n.c-4
S' 	 III "c-I 13 2 3 .§ .8 ..8 :Li ..m $•-,

Cz1
	 IV a) a) 4-1 C.) 6.) 0

	

)4 )?d$4 C.)	 ul a)	 ,--1 C C C C ,--4 R3 ) -f-1 -4 C	as (a es as	 •f-4 ,-I 1-1 000	 ZC3..0 	 ..) `N°

4) a)

	

F 2	 813 '&4 g atg R a 1,9	 1-1
61	 C.) 0 U CI OC:1534.1= 1-Dinin i-s 0 CL, us cn E-1 n

	

RS E4 	I- us
CO 4-1
 2
I 0

	

(COO C	 t41>1 tal>1	 u) 4	 co	 u)	 cs) 01	 C...9	 U)	 .0	 Ea

	

w ••-■	 i
CO .

	

.	
,..	 i.i'?4i II .$'	 i	 w' mty,$., u, ...03 E a3

	

u, .	 .	 .
2 w fa weno t.4, 2 a) 2 2	 -6	 rii	 4	 W	 RS Cm a)

0 .8 8 2 7-1 .78	 L9 8 2'4 "il	 ul 2 n@ t% U)E 1W ; ±(40 1 s'.), En	
gli.. i, 3, ii t:, i

$

Z

	

ni	 us	 C..)	 Cr)

	

u' 13 2 *R; u' u) rt:1 2	 .	a)	
C

	

0	 0 C CI $4	 )4 _0 ,--1	 us
C	 U) U) 0').0 a) t:ri r-4 $.4	 2 I 2 7'a 2	 m m EL

t 4 1 '11 la-;:...42. 05. 11 2' 715 °) -CORIWC-•-■	 13 U)
r--1 n3	 L.9 w $4Z Z •-r-1 tO 144 w 01

	

tI3 W	 C.)	 C) .hd (1114 r-I 01 0 :41 ti a) ..-1	 cl., w -.ct'fy, rEllai r@lini:I.C.53a, 	 14 E 0 4 tn .72. ri@
4.4 63

	

Ea a)	 481 (CO) t li 4 I $(51 4 as a3	 0
1:31	 01 CP 0 	 4-) us $ $ 4 ,C or3 .1-1 ;421 s;1.4) rF ,-8 ,.4t,4 2F

b5) El3 8a114 	a t-14 8 c4 C)	 tzl cis 1-1 c.0 0 r us C.) CS > m E-1 US us at tX us uses=  

	

ri@ gi 9 2 `1.1 2 W 0 a) t') Oct; 148 ra CU u) 	 a) 0
rt@ z

	

cs C	 0

M

r()c)
E-■

Oz431-11-11041:40gQ
crl?! C1-1 tica t	 4 
C.) 1.4	 wiZMC:4(Zus	 En

C4 F. C11 1-3	 4 5	 RiT3
od8R.E. P.1 c4`2,9P3PDP,3

SECTION G - 8 -



•  

•

In
"-I	 In

f-IVV	 V	 VIVV	 I V
f--I

11 f--1	 r-4	 1-1 f-I	 f-I	 ri	 r-I	 8-.•1
V V V V V	 V V V V V V V	 V V

•

•

M-r-I	 CO N N
9 ni 	 n-I

	

7SI 4-103 	 f-I 0	 M	 '0

	

14-1 CI3	 M	 0	 2	 m..m	 .0	 .-IM-1 oCM0 MS 4A C$4 	 0-4M

	

MM	 2E4a1";1	 M04-)	 oc	 voig C In r--I a)O-4	 cwu	 u.c	 -4-4 -f-I	 Mal	 .se04-)

	

0
Cs-i	 -,14J).0-.-1	 ”-1$40	 44,-4	 ,04-4m00W14-4C

	

4-) 	wca-,-IC	 w-HE	 -,-1,-1	 -.--1,4 0 -•-.1 ›fi	 E `,I It
W Cn	 OCuw R.Ow 	 w.wm	oc	 iumuo " -im a g umcm OM-1

	

UM	 Its.--100	 mWM	 0 C.) m3	 C.)	 3 f--I t:TI

n3

n-I	 n-I
El)	 s	 § co	

..
En	 cn

,a4., .44 0S	 So	 =f-le	 azSw	 1g g
W C.)	 (1) -”I 4J	 W CI40 n-4
,-	

n-I .1-4 •ri	 cemw..-igm4J4wg,-10	 Z4m4-14A4Aro	 4p>mm,-1,4.-1,--IMOchoUW0C0-1CmC-4>IWO4C4,-(00MM--4WZ0,-1mmo-4-44Am>.1WwWMUr-44-14.44-...44M-I-J>vfArrw.-C-14JW

	

040$404 MW-HOZ>40T004i 	 $.4.-IMW-4-,4	 0	004.J.Www	 ..-14uUOW (.9=0000E0W4C4WwmmmEIE-1

ti	
›,

R	 E

	

w	
,...1	 'TA°	 "8

	

gyp' 	 3°w
	.1.J

	

W•▪ W	
cW

	

14-I	 -0".0	 >	 01(1$

	

kw	 3	 0	 ■-•4 c

	

ca n§ 	 W	 W	 W	 -,-1	 w	 ,--1	 MIMI
1	

88	 ..a	
w	 m	 CD	 ›C	 .m 14.4 	 >ifts	 0

M	 -1..)	 m$44-1	 -Is..1	 u	 4-1C4A	 4	 =CMC	 W.0	 w	 -4w1	 _QUM -4(1)	 oMWOM Ad	 0w4A007,--4	 C-,-.14J	 .03Cca L14	 ru . .)	 C	 4A	 $N!(024-,-Immo0 Mo w	 w=

	

>4.u-r41Mww04 0 0,-AUWOC cEm2E .2,-$)	 moO 3 wog44101.61W	 14-4-,i44-1w,--iwOw	 wwm-I	 w0	 wWmC.v>owVwAdWWwW4J,CWcM4J	 Ada)wWWW--IMM	 mrcl-ICV-Iw-f0w4J-4w.M-w›-14-1 C	 $44-)

	

wr--IM$4,-.4rn,--1)4M0c000M140,--144Ww0w4JM	 MC

	

MM4404,40,-10-,1,1C.se_MM3MWOWA-H440.--IMm,1 	 33 EA-›-IWMM3=000MOMuCumMcOm3uMUZUmUU
(7;

	

moo	 Xes) 04(Nc,4Rn4
Q573211(grigng28g

t

EXOPA
4n4 0— 5 § =	 674 ow	 cn o° cn E-1

SECTION G - 9 -



FISHMAN ENVIRONMENTAL SERVICES FIGURE 3

MITIGATION SITE FIELD EVALUATIONS

O
= Sediment and Infauna Sample Locations

SMASH LAKE CHANNEL MITIGATION SPE

CR8201



FISHMAN ENVIRONMENTAL SERVICES FIGURE 4

EVALUATION' TBANSECT ELEVATION PROFILES
CR820 1

0

15
0	 20 40	 so

DISTANCE (*.meters)

MITISATION SITE FIELD EVALUATIONS

Elevations are relative to starting end of transect 4=0 ft)
ELEVATION PROFILES

Swash Lake Channel Site: CR820l



area of the site.

Sediment analysis results are presented below:

SEDIMENT SAMPLING RESULTS: CR8201

SAMPLE	 %SILT	 %SAND	 %LARGER COMMENTS
NUMBER

1	 1.2	 98.8	 0	 fine to v. fine brown
sand

2	 27.6	 72.4	 0

3	 13.2	 86.8	 0	 surface brown, black
beneath

Benthic invertebrates identified from the samples were:

Site 1:	 1 polychaete worm. 1 mysid shrimp, 1 gammarid
amphipod

Site 2:	 1 polychaete worm, 1 chironomid larva

Site 3:	 3 isopods, 8 Corophium amphipods, 8 polychaete
worms, 2 gammarid amphipods, 1 cumacean

A strip of vegetation formed a transitional community
between the road verge and the marsh community along the
eastern periphery of the site. One 60 m transect was placed
across the site from the road verge to the water's edge
during low tide (Figure 3). One B-B assessment was completed
for the transition zone and one for the marsh. The
transition area had sparse scattered vegetation on sand.
Most of the species were forbes, and all species had limited
cover, although there was slightly more Pacific silverweed
and springbank clover than other species. The marsh
community of sedges and grasses was dominated by Lyngby's
sedge, with tufted hairgrass, seashore saltgrass, softstem
bulrush, and horned pondweed as scattered but frequently
occuring associated species.

Wildlife observed on the site included killdeer and
yellowthroat. Old tracks of elk were observed in the sedge
zone; fresh deer tracks were also observed.

4.3 NB8501: Reddekopp Site

SECTION G - 10 -



MITIGA TION SITE

Transects

NEsrucc4 R.

MITIGATION SITE FIELD EVALUATIONS

(I) = Sediment and Infauna Sample Locations

REDDEKOPP MITIGATION SITE

NB8501

FISHMAN ENVIRONMENTAL SERVICES
	

I FIGURE 5

•

•

•

•

•

•

•



----- -EkN

--2.4- -

--2.9
0

•

EVALUATION TIR.ANSECT ELEVATION PROFILES
N98501 T•A.NSECT AA'	 •

.1

–.4-

•

10	 15	 25

DISTANCE (meters)
30

•

EVALUATION TH.ANSECT ELEVATION PROFILES
WB8501 'TPANSECT BD'

.3

a)

9...

2!
C?	 —.7

Ls .1

--1.2

--1.7 --T '"""T"'

et'

T -t-

,•

10	 15	 20	 25	 343

DISTANCE (meters)
•

MITIGATION SITE FIELD EVALUATIONS

	ore

Elevations are relative to starting end of transect (0 ft) ELEVATION PROFILES

FIGURE 6FISHMAN ENVIRONMENTAL SERVICES

Reddekopo Site: NB8501



The location of the sampling transects is shown in Figure
5; topographic profiles are shown in Figure 6.

Sediment samples were collected at two locations on
sampling transect A-A' (see Figure 5). Results are presented
below:

SEDIMENT SAMPLING RESULTS: NB8501

SAMPLE	 "SILT	 %SAND	 %LARGER COMMENTS
NUMBER

1	 17.4	 80.2	 2.3*	 * plant debris

2	 36.2	 63.8	 0.0

Benthic infauna at the site included chironomid fly larvae
and polychaete worms.

Vegetation on this site is very sparse; recovery time
since excavation has been two growing seasons. Two 40 m
transects were surveyed across the site, and a B-B
assessment was completed for the entire site (Tables 2 and
4). The north half of the site (AA') had very little
vegetation except patches of a dark green algal mat and
horned pondweed. The south half of the site (BB') had
slightly more vegetation development, primarily scattered
tufted hairgrass.

Wildlife observed on the site included barn swallow and
mallard.

5 DISCUSSION

5.1 Vegetation

Limited time for sampling vegetation, coupled with a
requirement for two different types of sampling resulted in
a limited amount of data for analysis. The following is a
brief explanation of the problem in general terms, followed
by an analysis of the data collection results at each site.

Braun-Blanquet cover-abundance assessment was chosen
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initially as the sampling technique because it provides a
meaningful, semi-quantitative description of dominant and
subdominant species of a site, it provides an extensive list
of species present on the site, and it provides an efficient
method by which many sample plots (releve's) can be
completed in a comparatively short period of time. On large
sites with complex vegetation such as the Port of Astoria
site, obtaining data from several sample sites is important
in order to accurately describe the vegetation.

Quantitative vegetation sampling, on the other hand, is
extremely time-consuming. Two major reasons for this are 1)
actual measurement of vegetation takes longer than
estimation, and 2) sampling must be intensive in order for
the data to be statistically meaningful. Unless there is a
requirement for detailed statistical information on the
plant community, it is usually considered too expensive
compared with the amount of additional information
obtained.

CR8401

Vegetation sampling at this site was not intensive or
extensive enough to characterize the vegetation of the whole
site. The site is large, and vegetation is very dense and
well developed. Sampling the line transects took several
hours each, and there was only time to sample two
transects. Microplot samples were taken at 10 m intervals,
resulting in 14 microplots on transect AA', and 10 on
transect BB'. Quantitative sampling would have been more
effective if there had been budget available to sample at
least 4 transects at this site, placing the microplots at 5
m intervals so that a minimum of 20 microplots were sampled
on each transect.

B-B sampling at this site was also not extensive enough.
Composition of the shrub/sedge-rush community changes with
distance from the water's edge. However, there was
insufficient field time to collect B-B releve' data across
this gradient. As a result, data from the two sampling
methods are not comparable because there was not enough time
to do B-B sampling over the same areas as the transects
covered.

Taken together, the sampling data does provide a
description of the dominant species and many of the
associated species which are present on the site. If the
available time could have been spent conducting B-B
assessments over the site, or if more time had been
available for more extensive quantitative sampling, a more
accurate view of the plant community of the site would have
been obtained.
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CR8201

This site was small, so the sample transect, which
extended from the road verge to the water, was 60 m long and
included 7 microplots. The small number of plots limited
the number of species sampled quantitatively. The sampled
cover value of European beachgrass was inflated in relation
to its actual presence on the site; one of the microplots
included a large clump of grass with high cover in that
plot. Since there were only seven plots to be averaged, the
beachgrass cover appears to be more extensive than it really
was on the site.

Because of the differences in composition, separate B-B
assessments were made for the transition vegetation
community and for the marsh community. They show that
scattered forbs with low cover comprise most of the
vegetation of the site, and that sedges and grasses are the
most common species on the marsh which is dominated by
Lyngby's sedge.

The one bit of information that is not revealed by either
set of sample data is that there are large patches of mud
flat on the site. This is addressed in the recommendation
section.

NB8501

Two 40 m transects, with 4 microplots on each, were
sampled on this long, narrow site. The small number of
microplots, as at site CR8201, and the presence of a clump
of grass on one, inflated the cover value of tufted
hairgrass for the site. The other problem at this site was
the instability of the substrate. The clayey mud was very
soft, and in some places it was not possible to walk on the
site without sinking one or two feet into the substrate.
This made transect sampling very difficult, and was also
damaging to the vegetation.

5.2 Sediments and Benthic Infauna

Sediment data obtained for this project are difficult to
interpret due to a lack of reference data for the sites.
Sediment samples were taken in areas excavated for the
mitigation projects, and reflect the soils of the sites.
The sediments sampled at the Astoria Airport site (CR8401)

•

	

	 were predominantly silt, with smaller amounts of sand. The
Swash Lake Channel site (CR8201) had sediments dominated by
sand, particularly in the channel itself. 	 The Reddekopp
site (N88501) sediments were also dominated by sand.
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The characteristics of sediments sampled at the three
mitigation sites are determined by a variety of factors,
including existing area soils, age of the mitigation site,
tidal elevation, sedimentation, and current velocities. A
single set of sediment samples, such as those collected for
this study, provide no information on the development of
mitigation sites, or the "success" of the actions.
Monitoring of sediments over a period of years will provide
useful information.

The benthic infauna samples collected for this study are
also difficult to interpret due to the lack of information.
Generally, these samples contained typical estuarine,
primarily brackish-water invertebrates. Diversity within
the samples seems low, with the exception of the Swash Lake
sample number 3. It must be kept in mind that these limited
samples do not thoroughly represent the benthic infaunal
diversity and abundance of these sites, but are merely
semi-quantitative "snapshots" of the benthic fauna.

The higher diversity of sample 3 at Swash Lake Channel
cannot be explained using existing information. It is
interesting to note that this is the oldest mitigation site
studied (1982), and has the most developed vegetation
community of excavated mitigation sites. These factors,
however, may not be causal in infaunal diversity; other
factors could be sediment characteristics, proximity to
developed infaunal communities, salinity, etc.

5.3 Wildlife

The wildlife data collected for this evaluation are
observational data only. In general. the abundance and
diversity of wildlife observed is directly related to the
length of observation time, and the size and vegetative
diversity of the site. The longest list of species
observed, at the Astoria Airport site, is a result of about
4 hours of fairly intensive observation at a large, diverse
site adjacent to a major estuary. The very small numbers of
wildlife species observed at the other sites are a
reflection of the shorter observational time, the small site
sizes, and the low diversity of habitat on these sites.

6 RECOMMENDATIONS

6.1 Vegetation Sampling
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Monitoring of Mitigation Sites

These recommendations are based on the assumptions that
the goals of monitoring mitigation sites are: a) to
characterize the vegetation of the area; b) to determine the
dominant species in the community; c) to be able to observe
changes in site vegetation over time; and d) to be able to
compare a site's vegetation with other mitigation sites or
other estuarine sites.

1) The recommended sampling method for this type of
monitoring is the Braun-Blanquet cover-abundance method.
The primary reason for this recommendation is that this
sampling technique provides excellent information for
satisfying the goals of the monitoring program, and it does
so very efficiently. Since time and budget constraints are
frequently important considerations, 	 B-B sampling will
provide the best information in a limited time frame. For
further discussion on applications of this method and
others, see Mueller-Dombois and Ellenberg (1974), Chapters
5-7, especially pp. 59-63 and pp. 132-133.

Another important consideration is the preservation of the
existing plant community. During this investigation, it was
found that surveying an area for B-B assessment had less
impact on the existing plant community and substrate.
Surveying the releve's for B-B assessment didn't result in
trampling the area as much as did conducting transect and
microplot sampling. On sites with extensive vegetation
cover, such as at Swash Lake Channel (CR8401), the effects
of quantitative sampling were probably negligible (except
for the area where it was necessary to use a machete to get
through the shrub layer). However, on mitigation sites with
newly developing plant communities and/or unstable
substrates, such as Astoria Airport (CR8201) and Reddekopp
(N88501), disturbance of the substrate and vegetation in the
sampled area may have significant impact on the developing
community. Since a primary goal of estuarine mitigation
sites is to develop estuarine vegetation, it would be
unfortunate if monitoring methods had a negative impact on
the site's vegetative development.

2) If intensive quantitative vegetation sampling is
required, the line transect method and microplot method used
in this study should be modified so that: a)each transect is
at least 100 m long; b) there are a minimum of 20 microplots
sampled on each transect; c) there is a provision for
listing all species not sampled but observed on the site.
These modifications would ensure that quantitative sampluing
was intensive enough to provide information necessary to
meet monitoring goals.
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3) Whichever sampling method	 is selected, cover of
unvegetated substrate should also be assessed. Categories
should include: bare ground or mud, branches or slash,
cryptogams and mosses, gravel, rocks, litter, logs and
stumps.	 This information would provide necessary data for
comparisons between sites as well as comparisons over time.

Assessment of Pre-Disturance Sites

The methods recommended for mitigation sites would be
appropriate for sampling pre-disturbance sites as well.
Three of the four monitoring goals are applicable to
pre-disturbance assessment: a) to characterize the
vegetation of the area; b) to determine what species are
dominant in the community; and c) to be able to compare a
site's vegetation with a mitigation site or other estuarine
sites. These sampling techniques would provide the required
information for attaining these goals.

A word of caution: pre-disturbance assessment may be
implemented in order to compare a disturbed site with the
mitigation site created to compensate for the disturbance
(or loss). Frequently, however, the mitigation site may not
exactly replace the disturbed habitat (e.g. a low, tidal
sedge marsh may develop on a mitigation site which is
replacement for a high marsh dominated by shrubs, forbes and
grasses). Both sites may have high wildlife, aquatic or
vegetation values, but they will be different values because
of ecological differences. Comparisons of very different
sites may require the use of techniques such as the EPA
qualitative assessment of wetland functions.

6.2 Sediments and Infauna

The method used for this study seems adequate to
characterize sediments for a monitoring level effort. It
will be important, for future mitigation projects, to sample
and characterize sediments immediately after completion of
the mitigation site, and at regular intervals, such as
annually, for several years after. Sampling, of course,
should relate to the goals of the mitigation; if the goal is
simply to provide an intertidal habitat, for example, the
sediment type is not important. If, on the other hand, the
goal of mitigation is to provide intertidal mudflat capable
of supporting a Coroghium amphipod community, then sediment
characteristics are very important.

The semi-quantitative infaunal sampling method used for
this study should also be adequate for most purposes, with
some possible modifications. Ideally, an infaunal sampling
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program will provide the information needed, and not more.
Sampling, sorting and taxonomic identification of infaunal
communities can be very time consuming (i.e. expensive), and
may not be warrented for every project. Again, the key is
the goal of the mitigation action. For many pro)ects, the
type of sampling used for this study will i be sufficient,
with perhaps more samples per habitat type. This type of
sampling can provide a general characterization of the
infaunal community. The method used did not sample larger
infauna, such as clams.

The sediments at the Swash Lake Channel and Reddekopp
sites were very susceptible to disturbance by the
investigators. The impact to sediments and infauna could be
high from repeated walking over the area. At Swash Lake
Channel, we noticed areas of depressions in the sediment
representing footprints from the previous visit by the
project team. The potential impacts of sampling/monitoring
mitigation sites should be considered when designing an
evaluation program.

6.3 Wildlife

Wildlife data is perhaps the most difficult data type to
collect for mitigation site monitoring or evaluation.
Abundance and diversity of wildlife species can be highly
variable by season and time of day. A wildlife sampling
program should be keyed to certain "target" species or
species groups, and sampling timed to correspond with
migratory	 patterns or other variables.	 Wildlife
observations should extend beyond one day per year.

•
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SECTION H: PROJECT RECOMMENDATIONS

PERMIT APPLICATIONS AND PERMIT DOCUMENTS

The following recommendations are for the permit application;
their inclusion into the permit process will provide information
needed for environmental review of applications, and
determination of mitigation requirements. The information will
also establish a baseline for future evaluation of project success.

Some of these recommendations may not be appropriate for the very
small projects (0.1 acre or less), but are certainly needed for
the medium sized and larger projects. (Discussion elsewhere in
the recommendations section question the value of mitigation for
projects smaller than 0.1 acre.)

Joint Application. The Joint Application should include the
acreage of fill and removal in addition to the volume.
The depth, or "thickness" of fill or material removed should also
be specified.

A notification requirement must be specified; permit holder must
notify DSL in advance of construction start-up and completion for
both the alteration and the mitigation. This notification should
be timed so a final DSL inspection can occur before construction
equipment leaves the sites, in the event modifications are
required.

Maps and drawings need to be more standardized, as listed below:

- Location maps for the alteration and mitigation sites
must be legible. USGS maps or NOS coastal charts make
good base maps for this task, and could be required.

- Site plans must be clear and legible, and must include
the plan scale, vertical elevations and datum used.

- Habitat maps for the alteration and mitigation sites as
existing before construction must be required. These
should include tidal and salinity regime information.

Attachment A. Special Conditions. Standard information should
appear on the Attachment, as listed below:

- Is mitigation required for this alteration?
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- If mitigation is required, what are the specific
objectives of the mitigation? Objectives such as
"replace intertidal marsh" are not specific enough.
The objectives should be related to specific vegetation
or habitat types, wildlife values, or other functional
values.

- Habitat valuation data and relative value calculations
for the existing environment of the alteration site; a
habitat map should be included. Projected habitat data
and relative value calculations for the as built
project site; an as built site plan should include
habitats after construction.

Habitat valuation data and relative value calculations
for the existing environment of the mitigation site; a
habitat map should be included. Projected habitat data
and relative value calculations for the as built
mitigation site; an as built site plan should include
habitats after construction.

Much of the information related to habitat value data
is conducive to tabulation. The applicant should be
encouraged to present these data in a standardized
table format. In addition, some information on the
alteration site and mitigation site context should be
provided, that is, some description and evaluation of
the surrounding area should be provided in both cases.

- Mitigation evaluation schedule and criteria for
evaluation. Standard evaluation methods could also be
required.

Is monitoring required at the mitigation site? If yes,
how often, what data must be collected, and what are
the reporting requirements? Monitoring should focus on
a few "diagnostics" or index parameters which would be
presumed to be indicators of the success or failure of
mitigation efforts. These "diagnostics" should be
carefully stated inthe permit application and the means
of quantifying them carefully laid out. 	 Successional
processes should be specified in the permit for both
altered and mitigation areas when appropriate. 	 Large
projects may require a "pre-application."

- Small projects below a certain threshold size may
qualify for mitigation bank credits once such banks are
established in estuaries and river mouths.	 Once
mitigation banks are established, cash options for very 	 I,
small projects may be appropriate.

- For most projects, the application should specify the
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comprehensive plan provisions that apply, and how the
project would fit within those provisions. Whenever
possible, the mitigation plan as presented in the
application should reflect the empirical method: the
-objective" is analogous to the hypothesis being tested
and the "monitoring plan" should be analogous to
hypothesis testing. Sufficient baseline and control
sites should be specified in the monitoring plan and
the mitigation plan in order to make a realistic
assessment of the degree of success or failure. The
monitoring plan should take into account annual and
seasonal variations.

- The permit decision should not be separate from the
adequacy of the mitigation and the permit application
should say this explicitly. The permit should be
considered patently deficient if the mitigation plans
are not submitted with it. The application should
state that in-kind mitigation is required (requirements
should be established) unless a valid case can be made
that out of kind mitigation is in the public and
environmental interest.

- DSL should have a variety of sample plans for
distribution to prospective applicants, especially
those who might be unsophisticated in the area of
project application and mitigation design. A
checklist, incorporating precise mitigation policy
objectives and data requirements should be included
with each application. A schedule for communication
between the applicant and DSL should be rigidly adhered
to. This schedule should include pre-application
meetings, periodic correspondence, approval of draft or
preliminary plans, site visits and other appropriate
communications. The schedule may have to be
tailor-made on a project-by-project basis, with larger,
more complex projects requiring more frequent
communication.

- Some mechanism should be established to provide
pre-application assistance to prospective applicants,
particularly for those with no prior experience. The
ODFW local biologists could offer this service;
however, their understanding of DSL mitigation rules
and goals must be consistent, and they should work
closely with DSL staff.

It is possible for discrepancies to occur between the DSL and
Army Corps of Engineers permits. This seems to be the case for
the Don Giddings project in Coos Bay (CB8602). The Corps permit

•
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did not require mitigation, the DSL permit did. Joint permits
should be carefully checked.

TIDAL VS. NON-TIDAL WETLANDS

A few of the projects included in this study involved the
excavation of non-tidal fresh water wetlands to produce tidal
fresh water or brackish wetlands. The result of these actions was
a net loss of total wetland values. Projects CR8501, CR8602 and NB8501
are of this nature.

The DSL mitigation rules were designed for tidal habitats; losses
to non-tidal freshwater wetlands were acknowledged in the rule
making process. It was felt that Goal 17 protects the major
freshwater wetlands.

Some confusion might have occured as a result of inadequate
information about the sites proposed for mitigation. The recommendation
for habitat information in the Permit Application would clarify
the wetland type in question.

UNCLEAR MITIGATION OBJECTIVES

A few of the mitigation actions reviewed for this study were
puzzling due to a lack of objectives for the required action.
Three such actions are discussed below.

Y88501: Poole Slough Mitigation. The project requiring this
mitigation action was dredging and filling in a shallow
sub/intertidal area of Poole Slough (Yaquina Bay). (The exact
habitat characteristics of the project area before dredging and
filling could not be found in the records.) The mitigation
required for the project had 2 parts: (1)placement of a new
culvert, and removal of several armor stones from in front of an
existing culvert at the mouth of another slough (Flescher
Slough); (2) placement of oyster shell in two subtidal locations
for the creation of native oyster and Manilla clam beds.

No information is available to explain: (1) the habitat values
lost to the dredge/fill project; (2) the habitat values gained
from the proposed mitigation. These mitigation actions may, in
fact, enhance conditions in Flesher Slough for fish and/or
wildlife, and provide viable populations of native oyster in
Yaquina Bay; there is, however, no explanation available for the
derivation of this mitigation.

Given the lack of information discussed above, it is unclear how
this mitigation "...will maintain the functional characteristics and

41
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processes of an estuary..." (OAR 141-85-244(6)(d)].

UR8501. Two projects in the Umpqua River estuary required
mitigation at this site, known as the Horse Barn site. Project
UR8501 is a permit covering, after the fact, unauthorized fill in
a tidal wetland, and permitting additional fill at the site. The
mitigation required for the project was the construction of a
water fowl pond next to the fill site. Inadequate information is
available to determine the exact habitat characteristics of the
site before filling, or to calculate relative values for the
habitats.

We were able to estimate, from the site plan drawings,
that the fill covers about 24 acres. The mitigation pond is
"about" 1.5 acres; the only condition specified for its
construction was that the depth is 4 feet. The pond is connected
to the Umpqua River estuary via a culverted ditch; no information
is available for the relative elevations of the pond bottom, the
ditch and the culvert. An assumption must be made that the pond
is tidal; this could be verified by observation over a tidal
cycle.

Given the lack of information discussed above, it is unclear how
this mitigation "...will maintain the functional characteristics and
processes of an estuary..." (OAR 141-85-244(6)(d)].

Project UR8503 required mitigation for intertidal filling resulting from
the placement of 90 single timber piles. The mitigation required
was adding to (amount unspecified) the mitigation pond in UR8501.
Again, no information is available for the habitat value lost to
filling, and the value gained at the mitigation pond.

We estimated the area "filled" by 90 piles to be 0.005 acres
(assuming pile diameter of 1.5 feet). We also estimated that the
amount of new substrate represented by the surfaces of these
piles is about 0.05 acres. The net result from pile placement,
therefore, is a gain of tidal habitat for many species.

While the value of the previous estimates is questionable, the
over-riding question concerns the use of relative valuation in
determining mitigation requirements. Without investigation of
relative value, the requirement for mitigation is questionable.
In some cases, for example, the placement of piles could result
in greater net habitat value, or an increase in certain
functional values.
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