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ABSTRACT

General dissatisfaction with the outcome of many wetland mitigation projects pursuant

to Clean Water Act §404 permitting has caused environmentalists, regulators, and proponents of

development to press for better information to guide project planning, technical design,

regulation, and construction. The purpose of this study was to investigate the priorities and

practices of different participants in wetland creation and restoration in the Pacific

Northwest. The research instrument was a survey, developed and conducted in 1988-89. The

analysis focused on planners of wetland projects (usually, but not always, mitigation projects)

and reviewers of wetland permit applications and mitigation plans, and resulted in four types

of major findings: areas where particular participants are sometimes under-informed, new

information not included in the literature, areas where different participants have conflicting

ideas, and directions for further research. Several policy recommendations are aimed at

improving the chances of achievement of wetland mitigation goals.
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CHAPTER 1

Introduction

L Wetland Losses

In the past 20 years there has been a growing recognition of the importance of wetlands

to humans as invaluable, often irreplaceable, ecosystems. In addition to providing critical

habitat for wildlife, waterfowl, fish, and shellfish, other wetland functions include pollution

abatement, flood storage, food and timber production, and recreation. Sadly, during the past 20

years development pressure also has intensified and our nation's wetland resource base has

fallen below 50% of that which existed before the settlement of Europeans. In many areas over

90% of the original wetlands have been converted for agriculture or urban development. The

filling of wetlands for development is commonly accepted as the biggest current threat to our

wetland resources. However, wetlands also may be altered or lost indirectly as a result of

activities upstream or upland from the wetland: the flow of water or sediment may be increased

or disrupted (e.g., nearby ground-water pumping may lower the water table below the

elevation of the wetland) and physically alter the wetland; changes in nutrient or pollutant

loadings can cause chemical and biological alterations. (NWPF 1989)

Legislation of the past 20 years incorporates the concept of rectifying or minimizing

losses for some types of wetland conversion, known as "mitigation." Regulatory programs

requiring mitigation have helped to slow the rate of decline, yet we continue to lose habitat.

One of several federal provisions for the public right to water resources is the Clean Water Act

(CWA), passed by Congress in 1972, and its 1977 amendments. As of this time, the U.S. Army

Corps of Engineers' (Corps') regulatory program was expanded to many wetlands not covered

under the Rivers and Harbors Act §10, due to the interpretation of "waters or wetlands"

contained in the CWA. Section 404 of the CWA prohibits discharge of dredged or fill material

10
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into any waters of the United States, which includes wetlands, without a permit from the

Corps. Permits are required for all such private development projects, and some federal

projects. Other federal laws that regulate federal agency activity in wetlands and require

mitigation include the National Environmental Policy Act (NEPA), the Fish and Wildlife

Coordination Act (FWCA), the Executive Order on Wetlands of 1977, and Federal Energy

Regulatory Commission (FERC) licensing provisions. Most state and local governments have

additional laws which cover public and private projects in wetlands. (WDOE 1988)

The Environmental Protection Agency (EPA) Region 10 has a policy which promotes the

inclusion of mitigation requirements as an integral part of each §404 permit, designed to help

achieve no net loss of wetlands (Region 10, 404 Mitigation Policy). The EPA, Corps, U.S. Fish

and Wildlife Service (FWS), and other agencies have adopted the definition of mitigation

given in the NEPA regulations:

"Mitigation includes:
a) Avoiding the impact altogether by not taking a certain action or parts of an

action. [avoidance]
b) Minimizing impacts by limiting the degree or magnitude of the action and its

implementation. [minimization]
c) Rectifying the impact by repairing, rehabilitating, or restoring the affected

environment. [restoration]
d) Reducing or eliminating the impact over time by preservation and

maintenance operations during the life of the action. [reduction or
elimination]

e) Compensation for the impact by replacing or providing substitute resources or
environments." [creation or compensatory mitigation]

(40 CFR 1508.20) (Words in brackets were added by the author.)

However, in 1990 the EPA and the Corps signed a Memorandum of Agreement which

established a more practical definition of mitigation for use in wetland regulatory programs

which includes three general types: avoidance, minimization, and compensatory mitigation

(EPA 1990). The common interpretation of wetland mitigation, and in the context of this thesis,

is that of compensatory mitigation. This study (limited to Washington, Oregon, and Idaho)

focuses on compensatory restoration and creation projects, involving physical manipulation of
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the earth for the purpose of mitigating impacts (previous or intended) to wetlands. Such

mitigation projects are initiated after a permit has been issued, thus, the scope of this study

does not include analysis of pre-approval activities, review of permit applications, or the

mitigative alternatives of avoidance or minimization of the impact.

There are numerous permits and licenses other than the "404" which also regulate

various activities in wetlands. For example, Washington State has the State Shoreline

Management Act, State Hydraulic Code, and the State Environmental Policy Act, which are

administered by either the Department of Ecology, Fisheries, and/or Wildlife, and usually in

conjunction with local agencies. Oregon's Department of State Lands has permit authority for

fill and removal activities in all waters of the state, including wetlands. In addition, local

government ordinances (e.g., zoning, clearing and grading, and sensitive areas ordinances),

comprehensive plans, and floodplain management programs may be used to regulate activities

affecting wetlands. (Blomberg 1987, WDOE 1988)

II. Shortcomings of Mitigation

The repertoire of programs which require mitigation of certain adverse impacts to

wetlands has slowed the rate of loss of our nation's wetlands, but they have not stopped or

reversed it. (NWPF 1988) Three fundamental problems with the practice of mitigation help to

explain this situation: 1) there are gaps in mitigation policies which leave some wetlands

unprotected and many adverse impacts to wetlands unregulated (NWPF 1988); 2) enforcement of

what mitigation policies we do have is not complete (Kentula 1989, Kunz et al 1988); and 3) the

end result of mitigation projects is not always a functioning wetland (Baker 1984, Eliot 1985,

Race and Christie 1982). These shortcomings are a source of frustration to developers,

environmentalists, and the general public, and have caused numerous conferences, articles, and
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arguments over ways to solve these problems. Solutions to these problems range from

eliminating the practice of mitigation (Newman 1986) to improving its effectiveness through

more coherent policies (NWPF 1988).

For example, a source of frustration to wetland preservationists, as well as permit

applicants and their mitigation planning consultants, is the lack of predictability of the

mitigation process (NWPF 1988). In the §404 permit review process the Corps solicits comments

from the EPA, FWS, National Marine Fisheries Service, state resource agencies, local planning

departments, and the public. Each reviewing agency has a different mitigation policy and

different priorities, and the regulatory agencies are supposed to balance the needs of society

with the public trust with respect to water resources (WDOE 1988). Review comments are a

main source of technical knowledge on potential ecological impacts and public sentiment about a

proposed development, but the Corps is not obliged to adopt all or any recommendations made

by reviewers. The CWA states that full consideration of FWS recommendations must be given

and that the project must comply with guidelines written by EPA under §404(b)(1), or the

application may be elevated above the Corps district level for review (CWA §404(q)), but this

rarely occurs. EPA has veto authority over Corps' permitting, under §404(c), but this option

also is rarely exercised.

This study, funded by EPA, concentrates on the improvement of some mitigation

planning practices which affect the establishment of a functioning wetland [it is not an

analysis of mitigation policies]. As mentioned above, the outcome of many mitigation projects

fall short of achieving the planned objective, indicating that either the plan or the

implementation of the plan was ineffective. Whether or not the plan is adequate to achieve

the objectives of the project depends on scientific knowledge of wetland ecology and hydrology.

It is generally accepted that this knowledge is limited and constrains project effectiveness

(Baker 1984, Eliot 1985, NWPF 1989, Race 1985). In fact, uncertainties in the science of wetland
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restoration prompted Zed ler (1986) to promote the idea that mitigation projects are ecological

experiments, at best, and should not be considered predictable.

The question of whether implementation of the design meets the objective depends on

scientific, technological, institutional, and interpersonal or human factors. It is obvious that

improper excavation or planting would have a detrimental effect on the project outcome, but

many other factors may also contribute to project failure. For example, Kunz et al (1988)

reported that many §404 permits issued in Region 10 by the Corps between 1980 and 1986

contained inconsistent, incomplete, or no documentation of mitigation plans, and that these

cases were associated with wetland loss. In effect, an "administrative" loophole such as that

allows inadequate documentation is at least as much to blame for overall loss as the

construction contractor who planted the wrong species in one project.

III. Planning, Review, and Implementation Practices

The generalized process for mitigation projects and the majority of the participants

involved are illustrated in Figure 1. Note that this figure represents mitigation cases

specifically, and portions of it do not apply to wetland creation or restoration which is not in

response to a permit. In the case of mitigation, included with the application for a permit to

impact wetlands is a plan for mitigation. This "conceptual plan" for wetland creation,

restoration, or enhancement undergoes regulatory review with the application. If the

regulatory agency decides to issue a permit, then specific design negotiations proceed between

resource agencies and the applicant, usually represented by an environmental consultant. As

indicated in the "planning" phase of Figure 1, several iterations of design and review usually

are necessary before a mitigation plan in the form of design specifications is accepted by the

regulatory agency. Typically, actors involved in this phase include a variety of consultants

and reviewers. The primary consulting company to the developer/applicant may employ or
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hire the following: civil and environmental engineers, hydrologists, fisheries and wildlife

biologists, botanists, and/or landscape architects. Reviewers usually include federal and state

resource and regulatory agencies, local government planning, development, and environmental

and public health departments, and a host of independent reviewers from non-profit

organizations or special interest groups.

The construction phase consists of whatever actions are required to implement the

mitigation plan. Usually several contractors are involved, each with a different function, such

as excavation, installation of plants, or material supply. In addition to contractors, project

designers and regulatory or review agency staff may perform inspections or assess progress at

any stage.

When construction, per se, is completed the project moves into the monitoring and

maintenance phase (see Figure 1). Maintenance and data collection for monitoring could be the

responsibility of the planner, resource agencies, and/or a subcontractor, depending on conditions

stated in the permit, if there was one. Analysis and review of monitoring data may be

performed by regulatory agencies. Any problems surfacing at this stage, or failure to achieve

project objectives, may require planners and reviewers to agree on contingency measures.

Remediation may require reconstruction, and the cycle repeats itself.



CHAPTER 2

Literature Review

I. Statement of Problem

This thesis is an outgrowth of an internship with EPA Region 10's wetlands program,

whose experience with §404 permitting and mitigation indicated that there was much room for

improvement in both the technical and administrative aspects of wetland creation and

restoration, especially with respect to mitigation projects. The purpose of the internship was to

identify opportunities for improvement in the achievement of wetland project goals.

Literature from journals and conference proceedings were first reviewed as an

introduction to the problems and issues related to mitigation and wetland creation and

restoration. Regulation guidebooks and mitigation case records on file at the EPA and Corps

offices were then read to gain an understanding of the process of mitigation. Several recent

mitigation cases involving wetland creation or restoration were thoroughly analyzed and

participants, roles, meetings, decisions, and construction practices were noted. A summary of

the "typical" pattern of events for mitigation involving creation or restoration was discussed in

Chapter 1 and represented in Figure 1.

A common characteristic of all case histories analyzed was lack of documentation. In

every case the "paper trail" of decisions and activities was incomplete, and information had to

be pieced together to reconstruct the actual sequence of events. Very little documentation

existed from the time construction began to the time after construction when monitoring should

have occurred. Figure 2 is a duplication of Figure 1 with three areas of sparse documentation

marked 1, 2, and 3. Evidence of communication among individuals involved in these three

stages of the project was very rarely present in the records. Therefore, the lack of

documentation is apparently an indicator of lack of communication during these stages.

17
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11. Literature Review

Recent literature emphasizes improvement of planning methods, including

improvement of communication throughout a project. The literature on mitigation is often

regionally-based, and thus exists in the form of regional conference and workshop proceedings

and non-refereed journals. In the Pacific Northwest, authors tend to be practicing wetland

designers or mitigation plan reviewers who put suggestions for improvement to the process in

the context of the components necessary for a viable mitigation proposal. Documentation of

mitigation projects is commonly suggested, so that project characteristics might be noted by

regulators and future planners. A summary of the most commonly suggested components of a

viable wetland creation or restoration plan may be found in Table 1.

Requirements for mitigation projects usually are stated in an official agency mitigation

policy or in regulations. Documentation is often among the requirements contained in the policy.

EPA Region 10's Mitigation Policy (1985) states that

"EPA will actively promote and support [plans which include] complete, in
kind replacement of aquatic site functional values ... in close proximity to the
site of impact, ...preservation of existing aquatic resources, ...plans for
monitoring and maintenance, ...pre-application conferences and field
inspections, and ...pre-permit mitigation agreements between applicants and
resource agencies for complete replacement."

The FWS mitigation policy is based on the principle that the degree of mitigation

correspond to the value and scarcity of the habitat at risk. The Service established four

wetlands resource categories ranging from high to low habitat value, and linked them to

general mitigation planning "goals" ranging from no loss to minimized loss of habitat value. (46

Fed Reg 7656-7663) The FWS policy includes no details regarding documentation or

implementation.

The Corps' policy is to "fully consider the comments of the Service (FWS) in developing

a description of fish and wildlife resource losses." Mitigation requirements of the Corps should

be documented in a "Statement of Findings" and include an explanation of how measures



TABLE 1
Components of a Plan for Wetland Restoration or Creation

1) A baseline study of a) the wetland to be lost to development, and b) a
reference wetland, including an ecological and hydrological assessment of each
system.

2) Clearly stated goals and objectives of the mitigation project, in terms of the
wetland functions and values targeted.

3) Design specifications including what, where, when, and how construction
should proceed.

4) Standards for "success" that are as quantitative as possible.

5) A short-term and long-term monitoring strategy including assignment of
responsibility for field inspection and review of monitoring data. This should
permit evaluation of standards of success by agencies as well as add to the
knowledge base on creation and restoration techniques.

6) A contingency plan containing restorative measures in the event that project
objectives are not achieved.

7) Performance bonds to ensure accountability of the parties responsible for
construction, maintenance, and management.

8) Discussion of the proposal with review agencies at the early planning stages,
and throughout the design and implementation phases.

9) An archive of all information, permit requirements, mitigation plans, and
monitoring data in one comprehensive file system (region-specific).

10)Specificity in the language of the permit for all requirements, including
those listed here.

(Baker 1984; Cooper 1986; Eliot 1985; Kentula 1989; Kunz et al. 1988; NWPF
1988)
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required by them are expected to reduce adverse impacts, a justification for requiring less or

different mitigation than that recommended by resource agencies, and any existing

documentation prepared for compliance through NEPA (such as an EIS), the 404(b)(1)

guidelines, or the public interest review. (Corps' Regulatory Guidance Letter 1985)

The EPA and Corps policies include provisions for communication and documentation

throughout mitigation projects, but the author's case review indicated that these provisions

were not consistently enforced when mitigation plans were written and carried out. It appeared

that communication in general was a recognized but underutilized tool for comprehensive

planning and effective implementation of wetland restoration and creation plans.

Indeed, many authors recently have written on the importance of communication in

achieving the desired outcome of a restoration or creation project. Kunz et al (1988) note that

agencies' goals for wetland habitats sometimes differ, which can cause problems during

planning negotiations. Early communication by planners with all pertinent resource and

regulatory agencies is, thus, critical to the integrity of the design. Winfield (1986) states that

formulation of project goals and objectives should include the input of involved resource agency

personnel, since they may have different or additional objectives which need to be incorporated

into the plan.

Reimold (1986) lists pre-construction effectiveness constraints including lack of

involvement of all agencies with direct or indirect authority over the project. During the

construction phase, appropriate regulatory agencies must be consulted again and must concur

with any changes deemed necessary by the designer. This requires the project author to contact

agency personnel. The iterative procedure also implies that permit conditions should be

flexible enough to allow modifications to the design in light of data generated and technical

advances. Reimold's general recommendations are that communication must be open,

responsive, and well-documented. Explicit reporting requirements for all activities should be
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part of the permit conditions, coupled with interagency coordination stating who is to do the

reporting and where the results are to be archived. It also is important to define who monitors

and who reviews monitoring results, where the results are filed, and the means by which the

public has access to them.

In interviews with wetland scientists representing 25 projects in the Northwest, Miller

(1987) found that budgets quite often prohibited gathering adequate baseline information,

construction supervision by the designer, post-construction monitoring, or project revision even

when these facets of the project were necessary to achieve the original objectives. She

concludes that construction contractors should attend a meeting prior to construction for a

presentation of directions for implementation and reasons why particular methods are to be

used. Despite the realities of a limited budget, she also recommends that a biologist and

landscape architect work directly with the landscaping contractors since continual, regular

communication and on-site supervision are necessary to ensure proper implementation.

All these authors suggest that improved communication, in addition to improved

methods of permitting (if mitigation), planning, and implementation, would greatly improve

the chances of achieving project objectives.



CHAPTER 3

Project Description and Methods

I. Purpose and Scope of Research

There is agreement in the literature regarding the necessity of several components of

wetland creation and restoration plans for effective implementation (see Table 1), but the

mitigation records showed that actual plans were not as thorough as the literature suggested

they should be. It is widely recognized that substantial documentation and communication

throughout a project is necessary, but, again, the records lacked evidence that these aspects

were fully implemented by project participants. Apparently, planners were not following and

regulators were not enforcing the format and procedures both advocated.

The contrast between the literature, representing the ideal, and mitigation records,

representing reality, provided fertile ground for study. This research intended to identify

specific opportunities for improvement in the process of planning and implementing mitigation

projects, particularly with respect to the activities of various participants. As described in

Chapter 1, all participants in the mitigation process have a potential effect on the outcome of

the project, so they all were included in this study. A survey was conducted of people involved

in wetland planning, implementation, research, and permit application review in the Pacific

Northwest. Survey recipients were asked for their opinion of the best methods for, and most

important considerations in, planning and implementation. They also were asked to state the

considerations and methods used, generally speaking, in their experience.

Information from the survey points to areas of disagreement between various

participants in the mitigation process; areas where people behave differently than they say

they should; and what the majority of participants believe are the best methods for and most

important considerations in planning and implementation. The research provides an ideal

23
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starting point for the investigation of specific human and interpersonal factors contributing to

the failure of wetland creation and restoration projects. This study and others stemming from it

will help guide the evolution of mitigation policy and wetland creation and restoration

practices for all participants.

Three major groups of participants were identified by their function in the mitigation

process during a review of mitigation case files at the offices of EPA and the Corps in Seattle.

The first group, "Planners," includes professionals who perform planning and technical design

functions. As mentioned in Chapter 1, they usually are engineers, biologists, or landscape

architects, employed in either the public or private sector. The second group includes

individuals reviewing permit applications and mitigation plans; members of this group are

called "Regulators" for their function in regulatory review. Often they have a background in

planning or science as well. Usually Regulators are federal, state, or local government

employees, but they may be involved in outside review of permit applications as a non-profit

organization or concerned citizen. The third group is called "Implementors," which, in this

context, consists of individuals performing construction and monitoring only. They could be

backhoe operators, gardeners, landscapers, or other professionals involved in physical

manipulation at the wetland project site.

The geographical scope was broad so that new sources of information could be tapped.

Areas of EPA's Region 10 (except Alaska) which had the most wetland creation and restoration

activity were included, i.e., all urban and a fraction of the rural counties in Idaho, Oregon, and

Washington.

H. Survey Design

The survey was developed for the general purpose of raising the base level of

knowledge about planning, review, and implementation of wetland restoration and creation
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projects in EPA Region 10. The basic objective of the questionnaire was to determine the most

and least important considerations at different stages of the process in the respondents' a)

experience, and b) opinion. Decisions regarding the content and format of the questionnaire

were guided by these goals and the need to produce reliable results.

The review of mitigation case files exposed, in part, the range of decisions and criteria

which face planners, regulators, and construction contractors. These criteria guided the choice

of question topics which covered the entire process, from conceptual planning through post-

construction monitoring, and included technical as well as administrative aspects. Numerous

professionals experienced in wetland creation or restoration were consulted to confirm that the

range of question topics was, in fact, complete.

Decisions about the format of the survey were made with the help of the book Mail and 

Telephone Surveys (Dillman 1978) and personal contact with people experienced at conducting

surveys. The survey was expected to be quite long, so efforts to facilitate responding were made.

Questions were ordered sequentially and logically to minimize respondent confusion and

frustration. Alternative answering techniques were considered and a multiple choice format

was chosen over open-ended format. The range of possible answers was identified by pre-

testing each question in interviews; extensive research and interviewing was conducted to create

a comprehensive answer list for each question. The final option on all answer lists was always

"other: " so respondents had the opportunity to provide their own answer.

Finally, three different surveys were generated which contained pertinent questions for

the three groups of participants: planners, plan reviewers, or plan implementors. In addition,

many questions appropriate for all groups were added and rephrased appropriately so they

would be meaningful to each group. Data from these questions would be used to test for

differences of opinion between groups, but to do so required the questions and answer lists to be
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essentially identical on the three surveys. An initial review of questions and answer lists was

conducted in July 1988 by agency and private sector personnel from all groups.

It had to be determined how the respondent would choose from the list of multiple

choice answers. A statistical consultant provided guidance and gave insight into the

applicability of different analyses to interval, ordinal, and nominal data. Ranking and rating

choices, common ordinal measures, from a list of possible answers can be a tiring and frustrating

experience for the respondent if there are many questions and the answer lists are long. To

avoid this, respondents were asked to choose a set number of answers from each list. For

example, the respondent would be asked to choose the three most and least important items

from a list of 10 possible answers. All questions on the survey conformed to this answer format.

For questions regarding most and least important items, it was possible to generate measures of

association (such as Pearson correlation coefficients) between groups and between experience-

and opinion-based responses. These procedures are described in detail in Chapter 4.

Respondents generalized their experiences rather than basing all answers on a specific

project so that survey results would be most useful to future planners and policy makers. Also, it

was assumed that respondents would be more candid if their answers were not tied directly to

one project. Survey data were not intended to be used to determine project "success" or "non-

success."

The benefits and costs of conducting the survey by mail, telephone, or in person were

briefly considered. The most complete responses and highest response rate usually are obtained

through personal interviews, but this method was prohibitively expensive and time-

consuming. Mail and telephone methods are indifferent with respect to obtaining factual

information, but the mail method is less accurate in obtaining attitudinal information (Dillman

1978). The drawback of telephone surveys is that they require dedicated staff and telephones

for a substantial period of time. The survey developed for this study took between 45 minutes
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and 2 hours to complete, a length of time impractical for most respondents to spend on the

telephone. The mail method was chosen because it was the most convenient, practical, and

inexpensive alternative, but as stated in the cover letter mailed with each survey, the

opportunity for responding via telephone in an interview setting also was given.

The first phase of pilot tests was conducted in August 1988 to assess the effectiveness of

the questions with respect to providing EPA with information useful to planners and regulators,

maximizing the response rate, and facilitating analysis of survey results. Many complaints

about the length and construction of the survey were seriously considered and it was refined and

restructured. Table 2 is a list of the question topics included in the final version of each survey.

The Table indicates which questions requested answers based on experience, opinion, or both,

and from which group. A list of individuals involved in the initial review and pilot test

phases may be found in Appendix A.

Questions were developed which would ascertain factual information about the

respondent and his or her experience with wetland restoration or creation projects, e.g.,

employer type, field of expertise, and wetland-related activities. An opportunity for the

respondent to present his or her views about wetland protection, creation and restoration, or

comments on the survey was provided at the end.

III. Sampling Design

Sampling procedures were designed to produce a random, representative sample of the

target population which, as discussed in Chapter 2, included diverse professionals involved in

wetland restoration or creation. The population of the study included all individuals whose

actions directly affect the outcome of projects with the exception of adjacent property owners.

This group's potential influence on the ultimate and enduring achievement of functional

objectives is high, but for logistical reasons it was not included in the population. The value



TABLE 2
Survey Question Topics

(E, 0 indicate Experience and/or Opinion version of question)

OUES'TION TOPIC Planners Regulators Implementors

Planning Activities 0
Outside Contacts E
Planning Forum 0 0 0
Wetland Assessment Methods E, 0
Objectives of Project E E E
Choosing Objectives E
Wetland Project Site Selection E, 0 0 0
Planning and Design Constraints E
Conceptual Considerations E, 0 E, 0
Conceptual Plan Components E, 0 0
Design Considerations E, 0 0 0
Design Specifications E, 0 0 0
Methods of Informing E E E
Design Forum 0 0 0
Construction Activities E, 0 E, 0 E, 0
Sourcing Plants E, 0 E, 0 E, 0
Compensating Plant Donor Site E, 0 E, 0 E, 0
Sourcing Animals E, 0 E, 0 E, 0
Compensating Animal Donor Site E, 0 E, 0 E, 0
Construction-Phase Monitoring by Planners E, 0 E, 0 E, 0
On-site Inspections E, 0 E, 0 E, 0
Performance Assurance E, 0 E, 0 E, 0
Performance Assessment E, 0 E, 0 E, 0
Follow-up Forum E, 0 E, 0 E, 0
Monitoring Plan Components E, 0 0 0
Monitoring Regime 0 0 0
Types of Problems E, 0 E, 0 E, 0
Reasons for Problems 0 0 0
Problem Solving by Construction Contractor E, 0 E, 0 E, 0
Contingency Plan Components E, 0 0 0
Permit Application Review 0 E, 0 0
Baseline Information for Mitigation Planning 0 0 0
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these residents, workers, and the visiting public have for wetlands is an important part of the

survival of such projects and wetland habitats in general, but is a sociological issue beyond the

scope of this study.

The geographical scope of the study was the three conterminous states in EPA Region

10: Idaho, Oregon, and Washington. A great deal of telephone research was required to define

the population for each group of participants working in wetland restoration or creation in

these states. Professional and volunteer participants were identified from mitigation files;

EPA and Corps staff records on wetland projects, permit reviews, and tribal contacts in all three

states; mailing lists from the EPA, the Puget Sound Water Quality Authority (PSWQA), the

WDOE Wetland Scientists Resource Guide, and the Directory of Water Resources Expertise for

Oregon; an almanac containing county and city government planning departments for all states;

a list of ports and port contractors; and personal contacts. Eight-hundred and forty-three

individuals were identified as having had experience planning, reviewing, or implementing

wetland restoration and/or creation projects in the three states. Many, but not all, of these

people's experiences were related to mitigation.

A master list was created containing the names of all individuals in the population,

and each one was given the label of planner, regulator, and/or implementor, depending on their

experience. Some individuals fit into more than one group. The list was sorted by employment

category (Table 3).

The sampling procedure used was probability sampling, a prerequisite since survey

results were to be generalized (Kershaw 1989). A simple random sample of 40 percent of the

population of each group was selected (using a table of random digits), and consisted of 157

planners, 92 regulators, and 86 implementors. It is noteworthy that the employment

distribution of this random sample was similar (within 2.7 percent and usually within 2

percent) to that of the population for each group (see Tables 4a, 4b, and 4c). This indicates that



TABLE 3
Employment Categories

• Federal agencyl

• State agency2

• City or county govemment3

• Regional utility or other regional agency4

• Port5

• Tribe or tribal council6

• Research organization7

• Non-profit organization or special interest group8

• Private company

IBIA, BLM, Bureau of Rec., Corps, EPA, FERC, FHWA, Idaho National Engineering Lab., NMFS, NPS,
SCS, USFS, U.S. FWS including National Estuarine Sanctuaries and National Wildlife Refuges
2Idaho Dept. of: Fish and Game, Health and Welfare, Lands, Transportation, Water Resources; Oregon
Dept. or Division of: Agriculture/SWCD, DLCD, Environmental Quality, Fish and Wildlife, State Lands,
Transportation; Washington Dept. or Division of: Ecology, Fisheries, Metro, Natural Resources,
Transportation, Wildlife
3Counties and cities in each state which potentially have had development impacting wetlands, or natural
wetland rehabilitation projects. (In Idaho, 12; Oregon, 34; Washington, 36.)
4Includes 9 in the three states.
5Includes 15 in the three states.
6Includes the Northwest Indian Fish Commission, 2 tribal councils, and 27 tribes.
7Includes 13 colleges and universities in the three states, and Batelle Marine Research Lab.
8Includes 20 in the three states.
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TABLE 4a
Employment Distribution of Population, Sample, and Survey Respondents

for Planner Group

Employment Category9
Population

n	 % of total n
Sample

% of total
Respondents

n	 % of total

1. Federal agency
(includes wildlife refuges)

58 14.6% 26 16.6% 6 15.8%

2. State agency 36 9.1 16 10.2 8 21.0

3. City or county government 105 26.5 44 28.0 10 26.3

4. Regional utility or
other regional agency

12 3.0 4 2.5 1 2.6

5.	 Port 17 4.3 6 3.8 1 2.6

6.	 Tribe or tribal council 37 9.3 14 8.9 010 0

7.	 Research organization 29 7.3 10 6.4 2 5.3

8.	 Non-profit organization
or special interest group

6 1.5 2 1.3 011 0

9.	 Private company 96 24.2 35 22.3 10 26.3

[Not ascertained] 2

TOTAL 396 99.8 157 100.0 40 99.9

9For further information on employment categories, please see Table 3.
10Most tribes don't employ a wetland planner, per se, but may have a fisheries or wildlife biologist on staff.
It is suspected that only a fraction of the tribes in the population actually have experience with wetland
creation or restoration projects, and that they are overrepresented in the population.
11 Most of these groups' experience is limited to very small scale, volunteer projects or assistance with
larger projects; they may be overrepresented in the population.
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TABLE 4b
Employment Distribution of Population, Sample, and Survey Respondents

for Regulator Group

Employment Cate&ory12

Population
n	 % of total n

Sample
% of total

Respondents
n	 % of total

1.	 Federal agency
(includes wildlife refuges)

23 10.0% 12 13.0% 5 16.7%

2.	 State agency 41 17.7 18 19.6 6 20.0

3. City or county government 103 44.6 39 42.4 10 33.3

4. Regional utility or
other regional agency

5 2.2 1 1.1 0 0

5. Port 0 0 0 0 0 0

6. Tribe or tribal council 37 16.0 15 16.3 4 13.3

7. Research organization 1 0.4 1 1.1 1 3.3

8. Non-profit organization
or special interest group

21 9.1 6 6.5 3 10.0

9.	 Private company 0 0 0 0 113 3.3

[Not ascertained] 1

TOTAL 231 100.0 92 100.0 31 99.9

12For further information on employment categories, please see Table 3.
13Respondent was probably placed in the wrong employer group in the sample. He/she is a private
consultant actively involved in outside review of §404 permit applications and mitigation plans, a
qualification for "regulators."
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TABLE 4c
Employment Distribution of Population, Sample, and Survey Respondents

for Implementor Group

Employment Category14
Population

n	 % of total n
Sample

% of total
Respondents
n	 % of total

1. Federal agency
(includes national refuges)

57 26.4% 20 25.6% 2 11.8%

2. State agency 36 16.7 14 17.9 1 5.9

3. City or county government 0 0 0 0 315 17.6

4. Regional utility or
other regional agency

12 5.6 3 3.8 0 0

5. Port 0 0 0 0 0 0

6. Tribe or tribal council 0 0 0 0 0 0

7.	 Research organization 33 15.3 14 17.9 5 29.4

8.	 Non-profit organization
or special interest group

7 3.2 3 3.8 0 0

9.	 Private company 71 32.9 24 30.8 6 35.3

[Not ascertained] 1

TOTAL 216 100.1 78 99.8 18 100.0

14For further information on employment categories, please see Table 3.
15Three respondents from the city or county government level were switched into the Implementor group
from other groups because of their reported wetland-related activities.
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the sample was truly representative of the population with respect to employment. Addresses

and telephone numbers for members of the sample for each group were compiled and entered into

a database at the Puget Sound Water Quality Authority.

IV. Data Collection 

Immediately prior to conducting the survey, phase II of pilot testing was conducted to

test the survey construction and instructions. Comments from this test were considered, minor

changes to the survey were made, and final copies were printed and photocopied. (Appendices

B - E contain the final version of each questionnaire.)

Mailing labels were generated and affixed to envelopes containing a cover letter,

glossary, the appropriate group questionnaire, and return envelope (addressed to the wetlands

program office at EPA). Recipients were given two weeks to return the survey; the final

deadline was August 13, 1989. The cover letter and glossary may be found in Appendix F.

The number of returned surveys and telephone interviews after two weeks was 24

planners (15 percent), 14 regulators (15 percent), and 11 implementors (14 percent). A thank you

letter was then written and mailed to all 335 survey recipients. The letter (see Appendix G)

served as a reminder to those recipients who had not yet responded. Four weeks after the

reminder letter had been sent the response was 41 planners (26 percent), 30 regulators (33

percent), and 18 implementors (23 percent).

Data from the questionnaires were entered in the spring of 1990 on a microcomputer. 16

Each answer choice was assigned a variable name and placed in a spreadsheet column; each

case was placed in a different row.

160nly data pertinent to this study were entered during this stage. Limited funds and assistance
prevented entering all survey data. A data entry template in Lotus 123 format may be utilized by EPA to
complete the process.
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Responses to a question on the respondent's specific association with wetlands allowed

evaluation of whether the respondent had been placed in the proper group. The answers for

nine respondents indicated that their association did not fit the profile of the group in which

they had been placed. Three planners were moved into the regulator group and one into the

implementor group. Two regulators were moved into the implementor group, and three

implementors were placed in the planner group. The response rates after these switches were

made are given in Table 5.

TABLE 5
Response Rate

Population Sample Respondents
Survey Group N n % of pop. n	 % of sample17

Planners 396 157 40% 40 25%

Regulators 231 92 40% 31 34%

Implementors 216 78 36%18 18 23%

ASCII files containing the raw data were used to create a database in Systat, where

various statistical analyses were conducted. Chapter 4 discusses the results of these analyses.

V. Sources of Error

There are at least three types of error associated with survey research. The first,

measurement error, can result from a poorly worded questionnaire. The questions may be

ambiguous and provide answers other than what was sought, or they might be biased and cause

17Response rate.
18Surveys were mailed to 40% of the group populations, however, several surveys returned by the post
office because of a bad address reduced the Implementor sample size to 36%.
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one response to be more likely than another. (Weisberg and Bowen 1977) Minimizing this type

of error was the goal of the review and pilot test phases in this study.

A second type of error results from any attempt to represent a large population with a

smaller sample. One may inadvertently omit part of the intended population in the sample, or

sample a group other than the one about which generalizations will be made. It was assumed

that all types of professionals with direct involvement in wetland restoration or creation

projects were identified and included in the population for this study. There is always the

possibility that the sample differs in some systematic way from the population, so the results

of most surveys should be taken as approximations rather than absolutes. In this study, the

odds are 95% that the real population varies from the sample by plus or minus the "sampling

error,"19 which is 6 percent for Planners, 8 percent for Regulators, and 9 percent for

Implementors.

A third type of error is associated with the potential differences between respondents

and non-respondents. This error is known as response bias. It is widely accepted that late

respondents are similar to nonrespondents, so a test for response bias was performed as follows.

"Prompt" respondents, i.e., those who responded before a reminder was mailed, were separated

from "late" respondents and a dummy variable for lateness was added to the database. Pearson

correlation tests were run between lateness and all other variables. Variables with correlation

coefficients >0.3 (or <-0.3) and p<0.05 were noted. The fraction of variables in each survey

group with a significant correlation with lateness ranged from 4.6 to 5.1 percent. This fraction

19The sampling error was calculated by

e= + t	
p(1– p)
	 x (1 – —

n 
)

n-1
where p = sample proportion (0.5 for the binomial)

n = sample size
N = population size
t 1.96, depending on n. Usually t is taken as 1.96; for n=50, t=2.01; for n=20, t=2.09; etc.

(Weisberg and Bowen 1977)
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is essentially what one would expect due to randomness alone, thus there were no appreciable

correlations between lateness and other variables.

The result of the test for response bias was negative, which implied that

nonrespondents do not differ significantly from respondents. Nevertheless, one can never be

certain how the views of nonrespondents would affect the results or subsequent generalizations

made from survey data. Because of this uncertainty, survey results should be viewed as

approximations of the population's views, rather than absolute determinations.

Another method of determining how well the respondent group represents the

population is to check whether a characteristic of the population is distributed similarly in

the population and the respondent group. The characteristic "employer type" was used for this

test. Tables 4a, 4b, and 4c contain frequency information for all employer types for the Planner,

Regulator, and Implementor groups, respectively. As can be seen in Table 4a, the relative

number of Planner respondents from most employment categories is close to the relative number

in the population and the sample. The exception is the state agency category, which is

overrepresented in the Planner group. About 10 percent of the total number of Planner

respondents were expected to be from state agencies (which is four respondents), but eight

Planner respondents actually fell into that category. This suggests that Planner results are

biased with input from the state agency level. However, eight out of forty in the group is

probably not enough to bias the group response very much.

The employment distribution of respondents in the Regulator group is similar to that for

the population (Table 4b), plus or minus one respondent in most categories. The exception is the

city or county government category, which is underrepresented in the Regulator respondent

group by about three respondents.

As seen in Table 4c, several employment categories were over- or under-represented in

the Implementor respondent group by more than one respondent. People from the city or county
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government level were not expected to have direct experience with project implementation, so

they were not included in the population for the Implementor group. However, after analyzing

respondent's wetland-related activities, two "Regulators" and one "Planner" from city or county

government were switched into the Implementor group because of their experience. Apparently,

people from the city or county government level should have been included in the population for

the Implementor group. This oversight is problematic because, if they had been included, an

entirely different employment distribution and sample size would have resulted. There is a

possibility that the Implementor respondent group properly defines the real "Implementor"

population, since the city and county government category is represented. However, federal and

state levels of government are underrepresented and research organizations are overrepresented

in the respondent group. Suspicions that the Implementor respondent group does not represent

the intended population are confirmed by further analyses presented in the next chapter.



CHAPTER 4

Results and Analysis

I. Respondent Characteristics

Questionnaires for all respondent groups, Planners, Regulators, and Implementors,

included general questions intended to characterize the respondents and their experiences with

wetland restoration and/or creation. These questions comprised a section of the survey entitled

"Recipient Information," found in Appendix B. Data from these questions indicate for whom

the survey results are most applicable.

The discussion below characterizes the Planner, Regulator, and Implementor respondent

groups using information about each group's activities and the types of people (based on

employment and field of expertise) who perform them. Tables which relate each group's

"employment type," "field of expertise," and "wetland-related activities" are referenced in

the discussion. In addition, Pearson correlations (values of "r") among these three variables are

mentioned when they indicate characteristics specific to a "subgroup" of respondents.

The survey question regarding wetland-related activities included a list of activities

associated with planning, regulation and review, or implementation of wetland projects. These

designations were not indicated on the survey. Figure 3 contains the results of this question for

the Planner and Regulator groups and indicates, as expected, that activities associated with

planning or regulation and review were performed most often by Planners or Regulators,

respectively. Noteworthy is the response level of both groups for all different activities. For

example, over 30 percent of respondents in the Planner group participated in wetland regulation

and policy-making. Analysis of this and other details about respondent activities are

presented below. Data from separate analyses on the Implementor group are presented

following Planner and Regulator group character summaries.
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Group
2 Planners (n=37)

Regulators (n=30)

80

60

40

20

RESPONDENTS ASSOCIATION WITH WETLANDS

Sorted by Common Activities for Each Group

P1 P2 P3 P4 R1 R2 R3 R4 D.	 12 13 14 15 G1 G2 G3

Activity Code

40

"Planning" activities:

"Regulatory" activities:

"Implementation" activities:

Miscellaneous activities:

Pl. land use planning
P2. EA/EIS preparation
P3. wetland design
P4. wetland assessment

Ri. 404 permit review
R2. other permit or license review
R3. EA/EIS review
R4. wetland regulation, policy-making

Il. wetland construction — excavation
12. wetland construction — plant installation
13. wetland construction — supervision
14. wetland monitoring
15. wetland maintenance (incl. wildlife refuges, etc.)

GI. environmental lobbying
G2. research
G3. development; permit or license applicant

Figure 3. Wetland-related activities performed by Planner and Regulator respondent
groups.



"Planner" Group Characteristics

As seen in Figure 3, the activities most frequently selected by the Planner group include:

TABLE 6
Most Common Activities of the Planner Group

Activity	 Group Response
1. EA/EIS preparation	 73%
2. land use planning	 68%
3. wetland design	 57%
4. EA/EIS review	 51%
5. wetland assessment 	 49%
6. wetland monitoring	 46%

Three of the six most frequently selected activities, "EA/EIS preparation," "wetland

design," and "wetland assessment," correlated strongly with one another, i.e., a person who

prepared EAs or EISs very likely designed and assessed wetlands also. Note that these

activities are not entirely mutually exclusive; nevertheless, the high response rate was a good

indicator of the Planner group's experience. Respondents who performed these three activities

most likely were employed by a private company and had a background in biology (Tables 7

and 8; note that 23 percent of all Planners were from private companies). After private

companies, most respondents who prepared EAs or EISs or designed wetlands were from federal

and state agencies. Almost all respondents from federal and state agencies specialized in

biology (federal and state agency respondents, combined, comprised 38 percent of the Planner

group).

"Land use planning" strongly correlated with "permit application," activities most

likely performed by respondents from city or county governments. In contrast to respondents from

private companies and federal and state agencies, respondents from the city or county level of

government most likely specialized in planning as a discipline. This subgroup of local level

Planners (representing 28 percent of all Planners) usually participated in "regulatory"

activities such as "EA/EIS review," "other permit or license review [other than 404]," and

41



..:
(h 	os =c.., c	 oO (h

> 4.4
.....	 -'-' L. 	C)
c..) 03 C

iZ K. bt taj 	cn
< çjX •-*	 = eti	 C.)
= ti) 06, PI., *C C ...........O ....,= cn 11) 'N .1:: t	 >
cl:s c S C C Fr) . Fli	 15
g u u ,° 0 E E <4c.,c 73 "t5 "0 ^0 "0
,-CCgcC	 ea
0) ea ecc et cts ea 	oll-c
E 3' 3) 3' 3' 3'	 c.,u

CD

CO

•zfr	 CO
N CN N 1—•

'e-r ON ON C..

s.0 CO CXD CNI
1—•

•••••1 to.11

	1..r) \ C) s.0 00	 nO	 Ce)
n-•n

	Ce) nID Lt") Ce)	 Ce)

42

cr)

t-

CN

C)

L.

L.
o

CN1	 CN. Le) ce)	 CNI

in in in in	 m	 in -1.	 en in

'Tr NO V) CV	 •et C•I
	

ce)
	

CNI	 re)

n,n1	 tnt



43

(N

E—

o

rg	 r•••n

1—*

00

It)

ano
	C) 	'c	 ,....i.,

o
—
..'..'

	

1.1	 —
	cd 	 tz	 ca.—

>-,	 —	 c	 60	 U
>,	 tu0	 2	 cu	 =	 a.ez	 0	 ,..,	 •0	 75.	 -..... i..,	 . 3	 0,

	ad ea	 =	 cl,	 >,I 	1...	 CA ....
	Q.) 	 0.)	 C	 >-.,	 = as

V)	 cy	 =
bc	 "'-' 0-	 E	 Tab	 ao	 o c-75	 ad	 ......	 c	 3	 c	 =	 o	 -,o, ca_74	 c	 ..c...	 —	 >-,	 —	 — II.) 	o	 0	 o 

to'c'	 a'	 .0	 '	 =	 _a-a-a	 )-.	 —	 s-.	 = eJ

CC

Z	 r)	 "F„	 ..—'	 2, 	a	 C.) =	 .".	 .';	 "CI	 00 gr.:(1.1	 o	 _ 5	 s- CC	 c	 --	 ›N	 cD o
C.)	 ir:	 t:ci	 P-,	 < ,—.3	 L.L.1	 U	 x	 f=4 P—,



44

"wetland regulation and policy making." Apparently, respondents in the Planner group from

city and county governments performed both planning and review or regulatory functions. Note

that several federal and state agency respondents performed some regulatory and review

activities as well.

Activities associated with implementation of wetland projects correlated strongly

with one another, which means respondents who performed one implementation activity most

likely performed others. A relatively small number of Planners participated in

implementation; most often they were from private companies and had a background in biology.

It is noteworthy that Planners who performed "research" were from both the public and

private sector and most likely were biologists, but that those from research organizations (two

respondents) had a particular specialty — botany.

To summarize, there are at least two distinct types of people in the Planner group. The

first type, about 60 percent of respondents in the Planner group, includes those with a

background in biological sciences who have performed activities such as EIS preparation,

wetland design, implementation, and assessment, and are usually employed in the private

sector or by federal or state agencies. The second type, about 30 percent of all Planners, includes

those with a planning background who are associated with activities such as land use planning,

EIS review, and permit review, and are usually employed by city or county governments.

"Regulator" Group Characteristics

"Regulatory and review" activities were performed by Regulator group respondents

from several different employment categories and fields of expertise, as seen in Tables 9 and 10

and Figure 3. The activities most frequently selected by Regulators were:
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TABLE 11
Most Common Activities of the Regulator Group

Activity Group Response
1. 404 permit review 80%
2. land use planning 77%
3. EA/EIS review 73%
4. other [non-404] permit and license review 57%
5. wetland regulation and policy making 40%

Most Regulators who reviewed 404 permit applications, the most common activity for

the group, were from federal or state agencies and most likely were biologists. However, most

Regulators who reviewed permits and licenses other than the 404 were from city or county

governments and most likely were planning specialists. This distinction in permit review by

employment category is understandable because of different types of permits involved. The

review process for a variety of local level permits involves city and county governments,

whereas the 404 is a federal permit administered by federal agencies and usually involves

state agency review and comment. A third of the Regulator group were city or county

government employees; 17 percent were federal employees and 20 percent were state employees.

City or county government respondents showed greater involvement than any other

employer type in "planning" activities, e.g., "land use planning" and "EA/EIS preparation."

This supports the finding for the Planner group that local-level respondents played a dual role

and performed functions including land use planning, review, regulation, and policy making.

Some Regulator respondents from local and state levels of government, as well as tribes

and others, participated in "implementation" activities. Many of these activities correlated

strongly with one another, and with wetland design and permit application. Such correlations

indicate that a small number of Regulators have permitted, planned, and implemented a

mitigation project. These respondents most likely were from city or county governments or

tribes, both of which are potential developers, planners, and implementors. However, a

particularly strong correlation between permit application, design, and implementation

47
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activities was not expected and may be due to the small number of respondents. Also, it is

possible that respondents who said they were involved in permit application may or may not

be actual applicants. Depending on their interpretation of what it meant to have experience

with permit application, respondents may only have had peripheral involvement in the

application process.

Note that all Regulators who were active lobbyists were from non-profit organizations,

and that all respondents from non-profit organizations were active lobbyists (10 percent of the

group). This subgroup's expertise was in architecture or landscape architecture, botany, and

policy analysis.

In summary, most Regulators are one of two types. The first includes those from state or

federal agencies or tribes who commonly review 404 permit applications, and who most likely

are biologists. This includes about half of the Regulator group. The second category includes

Regulators from the local government level who review permits usually other than the 404, and

who are usually trained in and practice planning. Regulators of this type represent about a

third of the group.

"Implementor" Group Characteristics

Comparison of the employment distribution of respondents with the employment

distribution of the sample and population for Implementors (Table 4c) indicated that the

population was not accurately represented in the respondent group. As mentioned at the end of

Chapter 3, the respondent group under-represented state and federal agencies and over-

represented research organizations. The author expected Implementor respondents to

specialize in landscaping, gardening, and construction activities, but further analyses indicated

that 82 percent of Implementor respondents specialized in biology and the remainder

engineering or landscape architecture (Tables 12 and 13). Furthermore, 41 percent had designed



•zr Lr)

CD

C:D

ce)

tnI 1,1

49

CD	 N

tN cr)	 Cr) C*)

Cf)
	

CNI	 •Tr,

1n1

,nn•	 1,n1

G.)

o

CG

o

ca'n g 73—•	 00 tr.;....	 0 'FA.....
> -cis *"' *

> ..— 1...	 a.)
-C., et c a,	 cd
< y ea 0.... b.0 ax	 al
c ? -6- c.i .! 2	 . -—. -0 .-—	 ›

-,t; ' id	 c)c	 -g- .2.	 1-,
-4°,88SEE <
E -0 ..cs -0 -0 I::c„,ccccc	 7a

RS RS et: as (Is 	L.'
cE c3 3' 3' 3' 3'	 a,

(..)

0— GaD

c

-az
r.1.1
•••n•• n••n•

<



50

re) 0

rOq

C.4 ,1•14

,n••

tac
't
8

C.)

,-..,	 ,...
,...

Q.)

3c
CU

C.15
CI) CD•)... bl)

a)	 0.,
§..... ›N C ei1. ..... C

.....	 , 0(1.) Ti CC,
0 ..a" 73..0 •.-. 0 01 0CI)

ar.
0

1:0
C.1

• -n-•
i -.	 (.	 .3
< ..-1

0
V..1

lf) 0 0

n•n11

0^')

cr)

ILn1



51

wetlands, 41 percent had performed research, and more respondents had performed assessments

than had excavated, installed plants, supervised construction, or performed maintenance.

This indicates a higher level of technical expertise than was expected, and suggests

that either the population was not appropriately defined or the target population was not

represented. Actually, the author suspects that both were true to some degree. The members of

the population for the Implementor group were, by far, the most difficult to identify using the

resources available. Physical laborers from past mitigation projects were rarely, if ever, named

in the records. Also, they were usually well-buried in the hierarchy of contracting companies

for which they work. The author had assumed it would be possible to tap these individuals

and that a survey sent through the mail eventually would reach the appropriate party.

Forwarding instructions were included in the cover materials in the event the survey was

received by a superior or co-worker who had not performed implementation. Nevertheless,

either a substantial number of surveys did not successfully reach the appropriate parties and

therefore were never completed, or they reached the appropriate individuals but were not

completed and returned. Either way, results indicate a response bias in favor of Implementors

from research and biological backgrounds.

In contrast to their consistently technical backgrounds, respondents from the

Implementor group had performed an arbitrary combination of activities in that no particular

experiences were shared by a large majority. The most commonly shared activities were

assessment and monitoring, performed by 53 and 59 percent of the group, respectively.

Assessment and monitoring workers would have been interesting groups to analyze, but the

number of respondents in those subgroups was too low for statistical analysis.

In summary, because of the low number of respondents in this study and their varied

characteristics, generalizations about the Implementor group can not be made, nor can the group

be directly compared in this study to the Planner and Regulator groups, as hoped. However,
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survey respondents from all "groups" who performed specific implementation activities could

be analyzed as a subgroup if their opinion was desired. Unfortunately, surveys directed to the

various groups contained a slightly different selection of questions, so all topics are not

available for study.

Planners' and Regulators' Project Experience

One purpose of the survey was to compare group responses, so it was necessary to

determine whether different respondent groups had similar wetland project experience because,

if they did not, comparing two groups' answers would not be meaningful. The very first

questions in the survey asked the respondent to generalize their experience and report several

characteristics of most wetland projects with which they had been involved, such as the state,

size, environment, and permit requirements.

The Planner and Regulator respondent groups had similar project experience,

geographically and with respect to wetland environment. Half of both groups' experience was

mostly in Washington. A third and a sixth *of both groups' experience was mostly in Oregon and

Idaho, respectively. The wetland environment of most projects also was consistent between

Planners and Regulators, except that Regulators were more likely to select "all types" than any

one environment. The most frequent wetland environments (Cowardin 1979) chosen by both

groups, in order, were: riverine, estuarine, palustrine (freshwater bog), and marine. No

respondents worked mostly in lacustrine (lake) environments.

The usual size and kind of project for the two groups varied somewhat. Most Planners

had experience with either small (1-3 acres) or large (over 10 acres) projects; usually the project

involved creation of a new wetland where none previously existed (Figure 4). Small projects
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Figure 4. The a) size and b) type of most projects for Planner respondents.
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most likely were pursuant to a permit (r=0.364; p=0.02720); large projects correlated with those

which were not pursuant to a permit (r=0.478; p=0.003). Large projects also correlated with

restoration projects (r=0.337; p=0.041) and the federal agency respondent subgroup (r=0.351;

p=0.036). Apparently, federal agency Planners (16 percent of the group) most likely were

involved with large restoration projects that were not in response to a permit.

Other significant correlations within the Planner group were somewhat surprising

because there is no logical explanation for the associations: enhancement projects most likely

were in Washington State, as opposed to Oregon or Idaho; restoration projects most likely were

in riverine environments, as opposed to estuarine, palustrine, etc. These associations were

unexpected, but probably do not indicate that the Planner group is unrepresentative of the

population in the Pacific Northwest.

Additional significant correlations within the Planner group were not necessarily

surprising, though they reveal several unique characteristics about the group: research

organizations most likely worked with projects in estuarine environments; port-employed

Planners most likely worked with projects in marine environments; Planners from regional

utilities most likely worked with projects in palustrine environments; Planners with various

experience (creation, restoration, and enhancement) most likely were from private companies;

Planners unsure of the kind of project on which they had worked (creation, restoration, or

enhancement) most likely were from city or county government.

Most Regulators' projects were small and involved enhancement of an existing wetland,

whereas Planners' projects usually were creation (Figure 5). Of course, Regulators work almost

exclusively with projects pursuant to a permit or license which, apparently, were small

20.y. is the Pearson correlation coefficient. A positive value of r indicates that an increase in one variable
is associated with an increase in the correlated variable. A negative value of r indicates that an increase
in one variable is associated with a decrease in the correlated variable. "p" is the probability that the
correlation is due to chance.
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relative to nonpermitted projects some Planners work with. Predictably, small projects

correlated strongly (r=0.411; p=0.030) with "all types" of environments, i.e., various

environments including marine, estuarine, etc.

Additional significant correlations within the Regulator group were not necessarily

surprising: moderate size (4-10 acres) projects, also, most likely were enhancement projects;

Regulators from non-profit groups most likely worked with nonpermitted projects of moderate

size; Regulators from private companies most likely worked with projects of moderate size;

Regulators specializing in environmental engineering most likely worked with projects in

marine environments; respondents unsure of the kind of project they had experience with

(creation, restoration, or enhancement) most likely were from tribes.

Overall, Planners and Regulators' project experiences were similar except that

Planners' experiences were not always related to permitting (81 percent usually had been). In

contrast, virtually all the Regulators' experiences were with permitting. In one question,

respondents selected as many permits and licenses listed as applied to their experience. As

shown in Figure 6, Planners and Regulators had relatively similar experience with various

permits, but more Regulators had experience with each type of permit.

This difference between the permitting experience of Planners and Regulators was

expected, as the survey was mailed to a spectrum of wetland professionals which included non-

profit groups, refuge managers, researchers, etc. However, the discrepancy in the two groups'

permitting experience is not expected to impact the usefulness of the results presented here.

Analyses which are sensitive to permitting or other details would require that the data be

subdivided using variables different from those used in this study, as long as a sufficient number

of respondents existed in pertinent subgroups.
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Figure 6. Permit and license experience for each respondent group.
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H. Respondents' Opinions 

The questionnaires requested answers to questions pertinent to wetland creation and

restoration which were based on the respondent's expertise and personal judgment, disregarding

the particular priorities and biases of their working environment. This section compares and

contrasts opinion-based responses from the Planner and Regulator groups on several of these

topics, including: site selection, conceptual considerations, design considerations, construction

activities, reasons for problems, permit application review, forums for communication, and

wetland protection. The discussion on each topic references partial survey data presented in

figures in this section and complete survey data in Appendix H. Probabilities and Pearson

correlation coefficients indicate significant differences of opinion or noteworthy associations.

Appendix I contains tables of likelihood chi-square ratio critical values and probabilities. For

the reader's convenience, Appendix J contains summary tables of the three most frequent

responses for each group, the level of agreement within the group (the percent which chose the

item), and the complete list from which respondents selected their answers for each question.

Site Selection 

Respondents were asked to select three items from a list of thirteen which they felt

generally should be considered most and least important21 when choosing a site for wetland

creation or restoration. Most Planners (53 to 78 percent) and Regulators (58 to 79 percent) said

that "physical and biological accommodation for the objectives" 22 and "relative resource

value"23 were the most important considerations (Figure 7). However, note that 16 percent of

21 "Most" and "least" important relative to the given list, i.e., more or less important than other
considerations, but not necessarily essential or unimportant.
22I.e., Are the physical and biological qualities of the proposed site conducive to specific manipulations
necessary to meet the planned objectives?
23"Relative resource value" refers to the value of the existing habitat at the proposed site relative to the
expected value of the manipulated (created, restored, etc.) habitat.
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Figure 7. Planner and Regulator group opinions on the most important considerations to be
evaluated when selecting a site for wetland creation or restoration. (Partial
list; complete data may be found in Appendix H.)
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Planners and 29 percent of Regulators chose "relative resource value" as least important. This

bipolar response, especially from the Regulators, may reflect the controversy in the literature

about valuation of habitats. Some people are philosophically opposed to ranking resources or

habitats by their "value" because values assigned unavoidably represent the perceptions and

preferences of specific human "valuers." These people feel there is no objective basis for

assessing relative values of a proposed man-made wetland and the habitat it will displace

(Race and Christie 1982).

Planners' and Regulators' responses to the relative importance of the other eleven

listed considerations varied greatly, and surprising differences of opinion existed. For example,

many more Regulators (29 percent) than Planners (9 percent) thought "proximity to sediment

source and hydrologic systern"24 was most important. In fact, significantly more Planners

(p=0.031 25) said it was one of the least important considerations. The literature emphasizes

the importance of continuous hydrologic connections to the site of wetland creation or

restoration, so the Planners' response was surprising (Kusler 1987; NWPF 1989). Since only nine

percent of Planners said "proximity to sediment source and hydrologic system" was one of the

most important considerations, the responses were analyzed further to characterize those who

chose "most" versus "least" important. Correlations existed between Planners who chose "most

important" and those experienced in wetland assessment (r=0.342; p=0.055 26), maintenance

(r=0.309; p=0.085), or monitoring (r=0.302; p=0.093). The only strong correlation among Planners

that chose "least important" was with those not experienced in wetland assessment (r=-0.498;

p=0.004). Among Regulators, the subgroups which correlated with the least important response

241.e., Proximity of the proposed site to sources of sediment and water.
25"p" is the probability that the difference is due to chance, i.e., the probability that the difference in
opinion between Planners and Regulators is due to chance.
26y is the Pearson correlation coefficient. A positive value of r indicates that an increase in one variable
is associated with an increase in the correlated variable. A negative value of r indicates that an increase
in one variable is associated with a decrease in the correlated variable. "p" is the probability that the
correlation is due to chance.



61

were people who had been permit applicants (r=0.519; p=0.011), and people with no experience

reviewing EAs or EISs (r.-0519; p=0.011).

These correlations indicate that Planners familiar with post-construction activities

such as assessment, monitoring, and maintenance (who usually are biologists) are more likely to

respond like the Regulator group, which said "proximity to sediment source and hydrologic

system" was one of the most important considerations for site selection. This response is

consistent with the literature and may indicate a gap in Planners' knowledge. Based on these

results, the majority of Planners do not consider the importance of hydrologic connections and

sediment flux when choosing a site for wetland creation or restoration.

Significantly more Planners (34 percent) than Regulators (12 percent) said "expected

future land uses on site and in surrounding area" was most important. In fact, more Regulators

thought this consideration was least important (21 percent) than thought it was most

important. The Regulators' response was somewhat surprising, because the literature suggests

that land use adjacent to wetlands may have a substantial impact on many wetland functions.

Buffer zones surrounding all, or part of, wetland creation and restoration projects are

recommended by many technical experts (Boule 1987; Sorenson 1982). Members of the Regulator

group who chose the least important response include those who have not performed EA or EIS

review (r.-0.407; p=0.054) or wetland assessment (r.-0.349; p=0.103). The small fraction of

Regulators who chose most important (12 percent) strongly correlates with those with

experience as a permit applicant (r=0.652; p=0.001) or with excavation (r=0.503; p=0.014), and

weakly correlates with those who have not reviewed EAs or EISs (r.-0.358; p=0.094). The

Regulator's "most important" response was consistent with the Planner's response, but was not

surprising since the Regulator subgroups correlated with respondents who perform planning

functions.



62

The third most frequently selected consideration of the Planner group was "expected

future land uses on site and in surrounding area". The Planners response to "expected future land

uses..." was consistent with the literature. In contrast, the Regulators' response is not consistent

with the literature, but note that the respondents were actually indifferent to this

consideration: the majority (two-thirds) of the Regulator group said "expected future land uses"

was neither one of the most nor one of the least important considerations when selecting a site

for wetland creation or restoration.

Another major difference of opinion with regard to site selection was about the

importance of "impacts and influences on the regional watershed scale"27. This consideration,

like the last one, "expected future land uses...," was broad in geographical scope. However, the

groups gave opposing responses to the two considerations. More Regulators said that "impacts

and influences on the regional watershed scale" was important than did Planners (25 percent

compared to 6 percent). More Planners responded positively to consideration of "expected future

land uses...," but negatively to "impacts and influences on the regional watershed scale." The

groups different responses for two somewhat similar considerations might be attributed to

differences in their perspective. Planners, generally, are concerned with land uses whereas

Regulators are concerned with regulation of impacts.

Both Regulators and Planners said that "proximity to donor vegetation/animals"28

was one of the least important considerations for site selection. It is noteworthy that a strong

correlation existed between the Planners who thought this was a most important consideration

and those who have not designed wetlands (r=-0.389; p=0.028). Regulators who said this

choice was most important strongly correlated with those who have performed environmental

lobbying (r=0.691; p=0.000). The response that this consideration is less important than most

27I.e., Impacts and influences of regional activities and land uses on the proposed wetland site.
28I.e., Proximity of the proposed site to the origin of plants and/or animals which will be installed at the
site once it is constructed.
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others is not very surprising, because the literature does not emphasize a need for restoration or

creation sites to be near donor stands, though it does emphasize the necessity of using local

species (Boule 1987; Josselyn and Buchholz 1984).

Other data about site selection indicated significant, but not surprising, differences of

opinion (Appendix H). For example, "cost" was less important to significantly fewer

Regulators than Planners (58 percent compared to 22 percent); "proximity to area of impact"

was important to more Regulators than Planners; "regulatory acceptability" was considered

least important by both groups.

Conceptual Considerations 

Planners and Regulators were asked to select the three most and least important

considerations (from a list of ten) during the conceptual planning phase of a wetland creation

or restoration project. The most surprising result was the Regulators' response to "expected

functional lifespan"29 (Figure 8). More Regulators thought this consideration was least

important than most important, suggesting the group did not care about the long-term

establishment of a wetland. (However, note that two-thirds of the group considered it

neither most nor least important.) Regulators who chose least important for "expected

functional lifespan" strongly correlated with respondents who had not performed EA/EIS

review (r.-0.567; p=0.003). Since EA/EIS review was a common activity for most Regulators

(73 percent), the group's least important response is probably attributable to a minority

subgroup which is different than the majority of Regulators. The data are, therefore,

inconclusive as to the Regulators' overall opinion of this consideration and further research is

necessary.

29I.e., The estimated long-term persistence of specific functions of the constructed wetland.
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64



65

Another initially surprising response by the Regulator group is that more of them said

"construction feasibility"30 was least important than said it was most important. This

consideration is obviously not trivial, so the negative response by Regulators was a concern.

However, it should be noted at this time that several comments from survey respondents

indicated the extreme difficulty they had selecting the requested number of "least important"

answer choices. One or two choices may have been obviously least important, but further

selection became troublesome for many respondents. In an attempt to avoid respondent

frustration, the questionnaire contained reminders that responses were relative to the list

given, and that an answer of "least important" would not be interpreted as not important.

Nevertheless, some respondents did not complete the selection process for least important

considerations.

Initially, it appeared that Regulators considered "construction feasibility" least

important, but a better interpretation of their response would be that "construction feasibility"

was less important than "habitat value to be gained," "functional replacement," "probability

for success," and "expected functional lifespan," but was more important than "design and

construction cost," "likelihood of acceptance by regulators," and "watershed characteristics"

(see Appendix H). Further analysis aimed at characterizing the Regulator respondents was

unsuccessful, as correlations with all Regulator subgroups were insignificant.

Another major difference of opinion between Planners and Regulators existed over the

importance of "functional replacement." 31 Many Regulators agreed that it was one of the most

important considerations, but Planners were divided: 28 percent chose most important and 33

percent chose least important. Planners who chose most important correlated with those who

had experience with 404 permit review (r=0.388; p=0.034) and policy-making (r=0.354;

30I.e., The feasibility of the design to be constructed.
31 I.e., Duplication at the constructed site of biological, recreational, etc., functions which exist or which
existed at the development site.



66

p=0.055). This may indicate that Planners familiar with the regulatory process, and thus

mitigation, thought "functional replacement" was one of the most important considerations in

the conceptual planning phase of a wetland creation or restoration project. Indeed, regulations

require that wetland functions be replaced when replacement is required as part of a permit

process (EPA 1985; USFWS 1981). Planners who said that "functional replacement" was least

important correlated with those who have not designed wetlands (r.-.489; p=0.006) or

prepared EAs or EISs (r=-.309; p=0.097). Since most Planners had performed these activities,

the least important response was attributable to minority subgroups different from the majority

of Planners.

Design Considerations 

Survey recipients were asked which of 16 factors should generally be considered most

and least important when designing wetlands, i.e., during development of design specifications

and detailed plans. More Planners (62 percent) chose "feasibility of the design to fulfill stated

objective" and "plant community patterns" as most important than any other consideration

(Figure 9). Regulators agreed that "feasibility of the design" was one of the most important

considerations from the list, but fewer of them (only 40 percent) said "plant community

patterns" was most important. In fact, the difference between Regulators' "least important"

response (24 percent) and Planners' (3 percent) to "plant community patterns" was statistically

significant.

Analyses of the Planner group's responses to "plant community patterns" showed that

those who chose "most important" had performed EA/EIS preparation (r=0.396; p=0.034) or

wetland design (r=0.313; p=0.099), and are most likely biologists; those who chose "least

important" had not performed these activities. Regulators who chose most important had

planning or implementation experience; no Regulator subgroups correlated with the least
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important response. These correlations indicate that people with experience in planning and

implementation were more likely to consider "plant community patterns" important. Because

there were more Planners than Regulators who had such experience, the difference in the two

group's responses, therefore, was not surprising. However, respondents with primarily permit

review and policy-making experience did not think "plant community patterns" was one of the

most important considerations. This may simply indicate differing priorities, or it may

indicate lack of knowledge on the part of the Regulator; either way, this area needs further

study.

The five considerations which Planners most frequently chose are all specific to the

design. These include "feasibility of design," "plant community patterns," "use of native

species," "substrate or topsoil composition," and "structural diversity.32" In contrast,

Regulators' most frequent choices included factors external to the design, but which reflected

mandated priorities such as reduction of impacts and requirements for replacement of wetland

functions. Regulators most frequently chose the following considerations, in order: "feasibility

of design," "use of native species," "locations of impacts, in the regional landscape context,33 "

"replacement prior to impact,34 " "expected future land uses; lifespan of wetland," and "plant

community patterns." Note that Regulators said "use of native species" was most important

more often than factors which agencies are often mandated to consider. Both groups' top three

considerations which are design details include: use of native species, plant community

patterns, and substrate or topsoil composition.

Almost half the Regulator group said "locations of impacts, in the regional context"

was most important, whereas Planners were divided with respect to the importance of this

32Refers to topographic characteristics. "Diverse" topography implies varying grades and physical
structures across the site.
33I.e., Locations of impacts from the region on the constructed wetland.
34I.e., Replacement at the constructed site of biological, recreational, etc., functions which exist at the
development site, prior to development.
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consideration (24 percent of the group chose most and least important). Planners who chose most

important correlated with those who had performed research but had not performed wetland

design. This is a small minority in that most Planners are not members of either subgroup, so

"typical" Planners most likely chose least important. Regulators who chose most important

were not experienced in planning or implementation, and therefore were probably "typical"

Regulators in that they reviewed permit applications and were concerned with impacts, in

general. The literature suggests this is an important consideration (Boule 1987), but its relative

importance is left open to question since many typical planners and regulators disagree.

Significantly more Planners (41 percent) than Regulators (21 percent) (p=0.038) said

that "structural diversity" was most important. The literature suggests that "structural

diversity" is important (Kusler and Groman 1987), indicating that regulators, in general, may

be uninformed with respect to the importance of this factor in wetland design. The Regulators

who chose most important correlated to the subgroup associated with research activities,

which is a minor (but probably knowledgeable) group.

Analyses of the responses of both groups to "ease of monitoring and maintenance"35

revealed that majority subgroups of Planners chose it to be most important (EA/EIS preparation

experience) and minority subgroups chose it to be least important (no EA/EIS preparation or

wetland design experience). Regulators, however, were split between most and least important

(32 percent for each response). Regulators who chose most important correlated with those who

had performed wetland policy-making (r=0.371; p=0.068). Regulators who chose least

important correlated with those who had reviewed 404 permits (r=0.343; p=0.093). As

expected from a regulatory perspective, respondents who chose least important felt that

monitoring and maintenance should not necessarily be made easy. The Planner's response was

not surprising since it is not their responsibility to make any aspect of construction or monitoring

351.e., Designing a wetland such that monitoring and maintenance activities are relatively easy.
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easy for those doing it. The Regulators who chose most important may be considering that

simple or unnecessary maintenance sometimes achieves better establishment, since maintenance

often is neglected anyway (Kunz et al. 1988).

Construction Activities

All groups were asked which three activities, from a list of 10, were generally most and

least important for the construction contractor(s) to perform. The two most frequently selected

considerations by Planners and Regulators were not surprising: "communicate regularly with

regulators and planners" and "perform excavation and planting." (Figure 10)

Both groups' next most frequent choices for most important considerations were

different. Regulators selected "remedy unsuccessfully established plants or hydrology"36 and

"monitor establishment of plants or hydrology"37. Regulator subgroups which correlated

with these responses included several which were not involved with planning or

implementation, but most likely were concerned primarily with regulatory activities. For

example, the most important response for "remedy..." and "monitor..." correlated with

Regulators involved with lobbying and 404 permit review, but not involved with wetland

design, research, or construction supervision. Planners who were involved in implementation

said these activities were least important. Apparently, Planners and Regulators who

performed implementation felt that construction contractors should not be concerned primarily

with the activities "remedy unsuccessfully established plants or hydrology" and "monitor

establishment of plants or hydrology." Perhaps they felt these activities were their own

responsibility.

36I.e., The construction contractor should correct problems with the establishment of plants or the
hydrologic regime.
3/I.e., The construction contractor should perform monitoring duties.
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Regulators who said "remedy..." and "monitor..." were most important (non-planning

and implementation "types") may have been reacting to the well-known need for these

activities to be performed. If, however, they were given the opportunity to name the most

appropriate party to perform such activities, their response may or may not have been the

construction contractor. This question is unanswerable with this data, but highlights the need

for further research.

About a third of both Planners and Regulators chose "give input to the design"38 as one

of the most important activities of the construction contractor. This is more Planners than chose

least important (10 percent), but those that chose least important correlated strongly with

those who had performed implementation or construction activities such as excavation

(r=0.795; p=0.000), planting (r=0.795; p=0.000), and construction supervision (r=0.414; p=0.062).

Planners who chose most important correlated with those who had not supervised construction

(r=-0.611; p=0.003). Apparently, Planners with implementation experience thought that one of

the least important activities of construction contractors was giving input to the design.

Possibly they felt they were more qualified themselves.

More Regulators thought "input..." was least important (40 percent) than most

important (30 percent), but "typical" Regulators who had performed permit and EIS review and

policy-making chose most important. Clearly, different types of people within the Planner

and Regulator groups had strong feelings one way or the other about whether construction

contractors should provide input to the design of wetlands. Respondents who had personal or

financial interest in design work may have been reluctant to suggest that construction

contractors had valuable input to the design. Nevertheless, as seen in Figure 10, a substantial

number of people thought it was relatively important.

38Refers to the construction contractor giving input to the wetland designer during development of plans.



The least important activity most frequently chosen by both Planners and Regulators

was "delineate wetlands; gather baseline data." This response is not surprising, since

delineation usually is performed by scientists or technical specialists.

Reasons for Problems

All three groups were asked what factors (from a list of 19) they thought were the most

likely causes for problems in the establishment of created or restored wetlands (there was no

"least" category in this question). Both Planners and Regulators selected the following causes

most frequently: "improper excavation," "lack of communication between planner and

construction contractor," and "unanticipated hydrologic regime"39

Three-fourths of the Planners, compared to half of the Regulators, thought "improper

excavation" was one of the most probable causes of problems (Figure 11). There were no

significant correlations with either Planner or Regulator subgroups which might help explain

the difference of opinion. Note that another potential cause of problems, "improper grade

specified in design,"4° would result in some of the same problems as "improper excavation," but

fewer respondents from both groups chose it (about 33 percent). Planners who chose "improper

grade specified in design" correlated with respondents from the state and federal government,

whereas Regulators correlated with respondents from the local government. Because of the

direct implications on construction contractors, it would be useful to compare their response with

those of Planners and Regulators. Unfortunately, the paucity of respondents in this study

prohibits such a comparison, but it is a worthwhile subject for further research.

One of the most frequently selected causes by Regulators (40 percent) was "lack of

communication between regulator and contractor." However, only 15 percent of Planners chose

39I.e., The developing hydrologic system at the constructed wetland site is not consistent with what was
planned or expected.
413"Grade" refers to the topographic slope.
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Figure 11. Group opinions on the most likely causes of problems in the establishment of a
created or restored wetland. (Partial list; complete data may be found in
Appendix H.)
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this cause. Apparently, Planners were not aware of the situation or did not think it was

critical. Regulators who chose this response correlated with those who perform common

regulatory and review functions, and strongly correlated with those who perform wetland

assessments (r=0.583; p=0.007). These respondents were certainly knowledgeable as to the

effect of communication between regulators and contractors on problems related to the

establishment of constructed wetlands, and apparently they felt it was critical.

Significantly more Regulators (40 percent) than Planners (12 percent) (p=0.010) selected

"insufficient time allowed for construction" as one of the most probable causes of problems.

Regulators who chose this factor had no experience in planning and implementation and were

most likely "typical" Regulators who perform permit review, primarily. The significantly

higher response rate of Regulators for "insufficient time allowed for construction" is difficult to

explain. However, compared to Planners, Regulators witness substantially more wetland

creation and restoration projects annually, which is to their advantage when responding to such

a question. Regulators' combined exposure to different projects and problems may have caused

this factor to stand out among others, whereas Planners may not know "insufficient time

allowed..." to be a common problem.

Forty-one and 38 percent of Planners chose "improper installation of plants" and

"unanticipated plant/animal invasion,"41 respectively, to be two of the most probable causes of

problems, compared to 25 percent of Regulators (for both causes). Analysis of the responses

revealed that respondents from both groups who perform planning, monitoring, implementation

and assessment selected these causes. Because there were more such respondents in the Planner

group, the response pattern is not surprising, but it indicates that people who perform "typical"

regulatory and review activities were not likely to think that these were probable causes for

problems.

,41E . _ .g Weed propagation or browsing by geese.
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Permit Application Review

The survey asked all respondents for their opinion as to the five most and least

important factors (from a list of 19) for regulators to consider when reviewing permit

applications. The majority of Regulators (77 percent) said one of the most important

considerations was "cumulative fish and wildlife habitat impacts."42 This is not surprising,

given that reviewers generally are concerned with fish and wildlife resources. It is interesting,

however, that the same number of Planners (50 percent) selected "cumulative fish and wildlife

habitat impacts" and "local, immediate fish and wildlife habitat impacts,"43 whereas

Regulators favored "cumulative impacts" (77 percent) over "local, immediate impacts" (30

percent) (Figure 12). Correlations between Planners and Regulators who selected both factors

indicated that those with implementation and assessment experience and biological

backgrounds were likely to select "local, immediate factors" and those with no implementation

experience selected "cumulative impacts." It is possible that Regulators were predisposed to

consider "cumulative impacts," but the importance of "local, immediate impacts" may have

been underestimated and overlooked.

More Regulators (63 percent) than Planners (44 percent) thought "alternatives analysis

report, including avoidance of the impact"44 was one of the most important considerations.

These responses were expected, since Regulators usually are mandated by regulations to consider

the avoidance of the impact to be of primary importance.

Usually, more Planners than Regulators thought considerations specific to the

development proposal were "most important". For example, significantly more Planners (35

42Refers to impacts cumulative over time.
43Refers to immediate impacts on site and in the surrounding area.
44Several wetland impact permit applications require an "alternatives analysis report," where alternatives
to, including avoidance of, wetland impacts were determined impossible for the proposed development.
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percent) than Regulators (13 percent) said "size of area of impact" was one of the most

important considerations, and more Regulators than Planners said it was one of the least

important. Planners and Regulators who selected "most important" tended to be those

experienced in implementation and not experienced in policy-making. Respondents who

selected "least important" tended to be experienced in policy-making and wetland assessment.

The relative weight of the factor "size of area of impact" probably is determined by individual

regulatory agencies, but it was not surprising that more Regulators thought "size..." was least

important than most important. The reason why more Planners thought it was most important

could be the subject of future investigations.

Planners and Regulators essentially were divided over "expected future land

uses/regional context of the development proposal."45 Members of both groups who said it was

most important correlated with those who perform land use planning and were most likely from

local government. Planners who chose least important were experienced in wetland assessment

(r=0.345; p=0.046). Respondents concerned with land use because of their job may value this

consideration because they foresee inevitable destruction of the wetland if the land is zoned for

particular types of development. On the other hand, if regulatory and review agencies

considered potential future land uses above all other factors, wetlands would never be

protected.

Planners and Regulators were also divided over the importance of "public need for the

development." Regulators who said this was one of the most important considerations

correlated with those not experienced in permit application (r=-0.426; p=0.019) or permit

review other than 404 (r=-0.381; p=0.038) (i.e., they may have reviewed 404 permits), and most

likely were from the state level of government. Planners and Regulators who said "public

45I.e., Expected future land uses in the region, and how they relate to the proposed development.
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need" was one of the least important considerations correlated strongly46 with wetland design,

implementation, and assessment experience. Planners with this type of experience most likely

were from the private sector. Because private sector workers depend on the availability of

work for their livelihood, whereas public sector workers are primarily responsible for the

protection of the resource, these results may suggest that the two groups have somewhat

different incentives.

Forums for Communication

Respondents were asked to state whether they felt there should be a forum at different

stages of wetland creation or restoration projects at which various project participants would be

present. The responses of all three groups for these questions were usually very similar, so the

information presented is for all respondents unless indicated otherwise. The first such question

proposed a "planning forum" which, hypothetically, would be held during early planning

phases and at which broad project objectives would be discussed. Ninety percent of all

respondents said "yes," there should be such a meeting. The most frequently chosen potential

participants at such a forum were the "project proponent," "planner/designer," and "state

regulators." The least commonly chosen participants were the "construction contractor," an

"outside expert," and "NMFS (National Marine Fisheries Service)." (Figure 13)

The next question proposed a "design forum," which would be held during the final

stages of planning to discuss specific project objectives and design details. The response for a

design forum was as favorable as it was for a planning forum: 89 percent of all respondents said

"yes." Respondents were also asked to state whether such a meeting should be held at the

46Planner group correlations with the least important response: wetland design (r=.479; p=.004);
assessment (r=.466; p=.005); maintenance (r=.470; p=.005); monitoring (r=.336; p=.052). Regulator group
correlations with the least important response: plant installation (r=.484; p=.007); wetland design (r=.315;
p=.090).
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wetland project site ("on site") or "off site." Most respondents chose either on site or both on and

off site, but 17 percent of Planners and three percent of Regulators said off site. The most

frequently chosen potential participants were the same as those chosen for the planning forum,

though in a different rank (Figure 14). For the design forum, "planner/designer" was chosen

most frequently, followed by "state regulator" and "project proponent."

The third question on forums proposed a meeting following construction at which the

construction contractor could describe problems, make suggestions for their solution, and/or give

input to the overall assessment of their work. This meeting was referred to as the "follow-up

forum." An average of 82 percent of all respondents said yes, there should be such a meeting, but

the lowest positive response came from the Planners (73 percent), indicating they were least

concerned with follow-up discussions.

Approximately 90 percent of all respondents said the follow-up forum should be held

either on site or both on and off site. Respondents were also asked if they thought a report from

the meeting should be generated and made available to future planners. Three-fourths of all

respondents thought that it should, four percent disagreed, and 22 percent said they were not

sure. For the follow-up forum, the order of most frequently selected participants changed

substantially (Figure 15). The most common selections, in order, were "state regulators,"

"planner/designer," "COE," "USFWS," and "construction contractor." The least common choices

were "outside expert," "NMFS," and "local regulators."

Planners and Regulators responded positively (and similarly) to planning, design, and

follow-up forums. Most respondents from these two groups probably have been involved in

projects which included meetings such as those proposed in these questions, but many people

performing construction and implementation may not have been.
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Wetlands Protection

A multiple choice question asked respondents how many of the remaining wetlands in

the Pacific Northwest are effectively protected by existing policies and regulations. The

results of this question are presented in Figure 16. The most interesting associations (from the

respondent group as a whole) existed between respondents from the local government level who

most often responded that "all" wetlands are effectively protected; respondents from ports,

contractors/consultants, and developers most often responded "almost all"; and university or

other research workers most often responded "only the largest."

Another multiple choice question asked the respondent who should handle wetlands

protection. As seen in Figure 17, the overwhelming majority, especially of Regulators, said

"cooperation of several levels of government." It is interesting that none of the respondents who

recommended single-agency stewardship came from federal, state, or local agencies (they were

researchers, contractors, developers, or tribal representatives). Apparently, agency

respondents prefer that wetland protection programs be coordinated between several entities

and not administered by a single agency. Only the group of respondents which were developers

had a negative correlation with "cooperation of several levels of government" (r=-0.194;

p=.092).
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M. Respondents' Experiences 

In addition to requesting their opinion, the questionnaires asked respondents to answer

many survey questions based on their professional experience, which was defined as their

generalized experience related to wetland projects. This study did not intend to interpret

specific differences in experience- and opinion-based responses, but rather to determine

whether there were differences at all and, if so, where they existed. This section reviews

several cases where experience- and opinion-based responses of Planners and/or Regulators

differ on the topics site selection, conceptual considerations, design considerations, construction

activities, and permit application review.

The Planner group 'exhibited numerous differences between their past priorities for

decision-making during the planning process, and their opinion of the factors which should

generally be considered most and least important. The group chose several [most or least

important] considerations more often when responding based on experience than when

responding based on opinion. This implies that, in such cases, the consideration was more

important (and therefore more influential) in the group's experience than the group feels it

should be. In site selection (see Figure 18), these considerations include "regulatory

acceptability of site," "proximity to area of impact," "size needs," and "cost." Conversely,

more Planners chose some factors as "important" relatively more often in their opinion than in

their experience. This implies that the considerations were less important (and less

influential) than Planners feel they should be. In site selection, these considerations include

"impacts and influences on the regional watershed scale," "expected future land uses on site and

in surrounding area," and "freedom from disturbance."

During conceptual planning, considerations which may have been more influential in

Planners' experience than they feel they should be include "likelihood of acceptance by

regulators" and "design and construction cost" (Figure 19). The considerations which were less
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important than Planners feel they should be include "expected functional lifespan,"

"probability for success," and "habitat value to be gained."

During construction, the contractor's activities which may have been given relatively

more importance than Planners' feel they should have include "irrigate and fertilize" and

"obtain the materials" (Figure 20). The only activity which Planners feel should be given more

importance than it has been is "communicate regularly with regulators and planners."

Planners' experience- and opinion-based responses to the question on design

considerations were surprisingly consistent, except for the greater relative importance given to

cost in Planners' experience (Figure 21). This indicates that design details from past projects are

consistent with those considered ideal by most Planners.

Regulators were asked which factors were most (and least) important to them in the

evaluation of conceptual plans, and which should generally be considered most (and least)

important (Figure 22). Only one factor seems to have been substantially more influential than

Regulators feel it should have been, which was "construction feasibility." The consideration

"probability for success" apparently was relatively less important to Regulators when

evaluating plans in the past than it should be in general.

One construction contractor activity may have been given more importance in past

projects than Regulators felt it deserved; it was "obtain the materials" (Figure 23). Two

activities apparently should be given more importance: "communicate regularly with

regulators and planners" and "remedy unsuccessfully established plants or hydrology."

Criteria which Regulators felt were more influential in permit application review

than they should have been included "size of area of impact," "local, immediate fish and

wildlife habitat impacts," "cost of development project," "potential precedent," and "potential

cost of mitigation" (Figure 24). Criteria which they felt were less influential in permit

application review than they should have been included "water and wetland dependency,"
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Figure 20. Activities of the construction contractor rated by Planners to be most important
during construction; grouped by type of response (experience- or opinion-based).
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properly, i.e., selected the requested number of answer choices for "most" and "least" important.

Figure 21. Considerations rated by Planners to be most important when designing wetlands;
grouped by type of response (experience- or opinion-based).
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Figure 22. Considerations rated by Regulators to be most important when evaluating
conceptual plans; grouped by type of response (experience- or opinion-based).
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Figure 23. Activities of the construction contractor rated by Regulators to be most
important during construction; grouped by type of response (experience- or
opinion-based).
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Figure 24. Considerations rated by Regulators to be most important when reviewing
wetland impact permit applications; grouped by type of response (experience- or
opinion-based).
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"cumulative fish and wildlife habitat impacts," "fish and wildlife habitat impacts in the

regional context," "feasibility of mitigation plan," and "feasibility of the monitoring plan."

The differences, though fairly infrequent, between "experience-" and "opinion-" based

responses indicate that Planners and Regulators can not always follow their personal judgment

as to how specific tasks related to wetland creation and restoration projects should be

performed. Apparently, external forces exert pressure on both Planners and Regulators to make

decisions which further goals somehow different from their own. This result implies that the

integrity of many creation and restoration projects may be compromised if planners and

regulators in general are not allowed the freedom to design or review projects to their own, or

literature-based, standards.



CHAPTER 5

Conclusions and Policy Recommendations

I. Conclusions

The intent of this thesis was to investigate possible reasons why wetland mitigation

projects often fall short of achieving their goals, a failing often noted in the literature. The

study compared survey data on the priorities and practices of planners and regulators involved

in wetland creation and restoration in the Pacific Northwest. Survey results revealed four

types of findings. These findings may be applicable to a population greater than the sample

from which survey results were obtained. In this discussion, people who design wetlands for

creation or restoration are referred to as planners (with a lower case "p"), and people who

review permits and mitigation plans are referred to as reviewers.

In summary, major findings of this study:

• indicate that certain participants in wetland projects are inadequately informed

about some key considerations in planning or implementation,

• provide new findings about design considerations and causes of problems,

• reveal a pattern of conflicting priorities, and

• define information gaps which can be addressed by future research.

Several of these findings carry implications for the formulation of policies for effective

protection of wetlands and management of permitting programs. Policy recommendations

follow the discussion below.

Information Deficiencies

There are several indications that certain groups of participants are not aware of

current literature on, or practices in, wetland creation and restoration. If a group's response was
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inconsistent with the literature, the author assumed the literature to be "correct," and the

respondents in the group potentially under-informed.

Planners:

• responded that the proximity of a proposed creation or restoration site to sources of

sediment and water were relatively unimportant considerations in wetland project site

selection. The literature emphasizes the importance of such proximity.

• responded that impacts and influences of regional activities and land uses on the

proposed wetland site were relatively unimportant site selection considerations.

Influences of off-site activities is widely held to be an important consideration.

Reviewers:

• responded that structural diversity was a relatively unimportant design

considerations. The literature suggests that this factor is very important to wetland

establishment.

New Findings

Several responses were especially consistent within the respondent pool and disclosed

information seemingly not covered by the literature. These items include:

• An unanticipated hydrologic regime is one of the most probable causes of problems in

the establishment of created or restored wetlands.

• Lack of regular communication between the construction contractor and reviewers or

planners is one of the most probable causes of problems in the establishment of created

or restored wetlands.

• The most important design considerations are: use of native species, plant community

patterns, and substrate or topsoil composition.

• The age of transplants is one of the least important design details.
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Note that several of these discrepancies could be unique to the Pacific Northwest region, since

the respondents' experience, as well as the literature, derive from the region.

Conflicting Priorities

Some differences of opinion between wetland planners and reviewers seem to indicate

somewhat conflicting priorities. For example:

• Water and wetland dependency of the proposed development (i.e., does the proposal

require water or wetlands for the particular development?). Many more respondents

from the private sector than the resource agencies replied that water and wetland

dependency should not be one of the most important considerations during permit

application review. This indicates the two groups of participants are not equally

concerned with preserving natural wetlands.

• Failure to establish public need for the proposed development prior to consideration

of the mitigation plan. Many more reviewers than planners said public need was an

important consideration during permit application review. This indicates that

planners may be insensitive to the importance of establishing the public need for

development before allowing it to destroy wetlands.

• Cost of creation or restoration sites, wetland design, and wetland construction.

Reviewers often said cost was one of the least important considerations; planners

usually were divided in their responses between most and least. Not surprisingly,

reviewers are less sensitive to cost considerations than planners are. However high the

level of importance given by planners to cost considerations, hopefully it will not create

a barrier to effective achievement of wetland creation and restoration, since this is the

common goal of both planners and reviewers.
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• Size of area of impact. More planners than reviewers felt this consideration was

important during permit application review. If given the inevitability of some

wetland impacts, naturally size would be one of the determining factors. On the other

hand, in the most strict view of wetland preservation, size would not matter; any loss of

wetlands is unacceptable on this view.

Further Research 

In some cases both "most" and "least" important response choices received a high

response rate. Such a response pattern might suggest that respondents feel strongly about these

considerations, but have opposing opinions. Usually there are obvious correlations which

explain this response pattern, but when none exist, further research into the issue is necessary.

This study may be considered a foundation for further investigation of the following research

questions and others:

• What is the relative importance of proximity of the mitigation site to the area of

impact, compared to other site selection considerations? More specifically, what are

the variables which determine what the distance should be between wetland impacts

and mitigation to offset impacts? Consideration of these factors may be more beneficial

in the decision-making process than inflexible rules.

• Is it more likely that monitoring and maintenance will occur if plans are developed

which make it easy, convenient, or cheap?

• How can participants in construction and implementation be given the opportunity for

input to the design?

• How important is the time allowed for construction to the avoidance of problems in

wetland establishment?
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• Should we attempt to assign relative values to different wetlands, or between

wetlands and other habitats? If so, are current techniques adequate? The study

suggested that there is a difference of opinion about the ethics of assigning relative

values to different resources or habitats. The question whether we should or should not

is best decided in the political arena, as scientific research will not shed new light on

an essentially ethical issue. The choice of techniques for assessment is a question which

research can help to answer, although it cannot resolve the ethical aspects inherent in

this issue.

II. Policy Recommendations

Some technical information gained from the survey is directly useful to planners and

regulatory and review agencies in the preparation and evaluation of mitigation plans. In

addition, the tool of communication was recognized by all respondents as important to the

success of wetland creation and restoration projects. Thus, the author recommends that agencies

strengthen permit requirements for communication and documentation throughout, including

specific requirements for timing and frequency of meetings. In general, requirements for regular

communication among all participants from the start of permit application and throughout

construction would a) improve the chances for successful creation and restoration, b) more often

result in avoidance of wetland loss rather than mitigation, and c) ultimately foster better

stewardship of wetland resources.

Both planners and plan reviewers offered some responses which were inconsistent with

the literature, a result which may indicate lack of awareness, or the need for further study in

specific areas. In either case, the base level of knowledge in technical aspects of wetland

creation and restoration should be raised to a common level among all project participants, but

especially among planners and reviewers. The need for comprehensive courses on the subject is
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well recognized, but making courses available does not ensure common understanding. Because

wetlands are complex ecosystems which depend on several natural processes for their survival,

an education in the biologic, chemical, and hydrologic aspects of specific wetland habitats is

essential.

One method of testing the qualifications of professionals who intend to design wetlands

or are responsible for evaluating mitigation plans is through registration or licensing. There

are several drawbacks of this system, such as identification of an appropriate licensing

authority and the equitability of limiting work to an elite group. Plans of high integrity are

the responsibility of the review agencies, and can be achieved through review negotiations as

well as through highly qualified planners, assuming highly qualified reviewers are available

and do their job. The author recommends raising the technical sophistication of, and more

sharply targeting, permit requirements. This would, in turn, encourage education of planners.

In addition to making more education available for wetland professionals, information

gained from past experiences is essential to future projects and mechanisms for the exchange of

information should be improved immediately. The author recommends immediately

establishing a central repository for plans and monitoring data, and developing a database

containing this information which would be accessible to planners.

Survey results revealed differences of opinion between planners and reviewers,

indicating that the two groups either have differing priorities, differing values, or that their

factual knowledge differs. Some private sector workers responded that cost of design and

construction and size of the impacted wetland were sometimes the most important

considerations, but that water and wetland dependency and public need for the development

were not. The responses to these subjective considerations indicates that some planners may be

influenced by the need to please clients (developers) in order to get and keep work. Other

survey results showed that planners and reviewers did not always make decisions, admittedly,
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in the best interest of the resource (see Chapter 4, III. Respondents' Experiences). Most likely

their behavior is influenced by pressures found in the work environment. Such behavior may be

one reason why wetland mitigation projects often do not achieve their goals. The pressure

planners feel (e.g., from developers to minimize cost) and reviewers feel (e.g., from political

forces) must be relieved if optimal plans are to be developed. The incentives of all participants

in wetland projects should be to make decisions in the best interest of the project's success.

Alleviation of financial pressure from the planning environment might be possible if

the budgets for mitigation projects were administered through agencies. For example, planning

groups would submit to an agency conceptual plans for mitigation work, and the agency would

award the bid to a planner, but bill the developer as the work progressed. Another method is

through establishment of special funds or mitigation banks, to which developers contribute.

Agencies would distribute funds to planners hired to design large-scale wetland creation or

restoration projects. In these cases, interaction between the developer and planner is absent and

replaced by greater interaction between regulators and planners. A potential problem with

these mechanisms is liability, though the use of performance bonds in the contract could avoid

some liability problems.

The opinions expressed by survey respondents may or may not indicate their actual,

underlying attitudes toward wetland protection and preservation in general. Another

interpretation of results showing differences of opinion is that respondents have fundamentally

different values. The attempt to raise the general level of appreciation for wetlands is ongoing

and generally successful, but presents a challenge. Wetlands preservationists from all sectors of

society can take part in funding and participating in wetlands protection, and creation and

restoration, efforts.
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RECIPIENT INFORMATION

1. Your association with wetlands involves which of the following activities? (check all which apply)

107

land use planning
regional planning
development; permit or license applicant
404 permit review
other permit or license review

please list regulatory program: 	
EA/EIS preparation
EA/EIS review
wetland design
wetland assessment
wetland construction — excavation
wetland construction — plant installation
wetland construction— supervision
wetland monitoring
wetland maintenance (including wildlife refuges, etc.)
wetland regulation, policy-making
environmental lobbying

please list organization:
research —

topic:
geographic location: 	
through what institution: 	

other:

2. Personal data:

Name (optional):

Title:

Field of specialization (e.g., botany):

Employer:	 developer	 Name (optional): 	
contractor/consultant
federal agency
state agency
county/dty agency
university or other research organization
non-profit organization

other: 	

WETLANDS MITIGATION PLANNING SURVEY: All Groups — Common Questions	 Page 1



3. Rank the 31sefulness, where applicable, of the following resources to you in your work involving
wetlands:

a) Existing literature	 used used	 used never
freq'ly occas'ly rarely used

texts
personal files (self-generated)
grey literature on habitat planning (conference

proceedings, public technical reports, etc.)
please list particularly useful documents:

habitat creation records
mitigation plans
contingency plans
monitoring plans

statutory/regulatory guidelines
(e.g., Oregon mitigation rule)
please list: 	

data
land survey (topo maps)
hydrologic survey
wetland inventory
habitat survey
LANDSAT
other remote sensing, incl. aerial photos
public survey

other:

other:

b) What resources would you like to see improved (e.g., assessment techniques, reference sites, on-line
mitigation project records)?
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4. Circle the phrase which answers each question accurately, in your opinion.

a) Existing policies and regulations effectively protect how much of the remaining wetlands in
the Pacific Northwest?

ALL ALMOST ALL ONLY THE LARGEST	 VERY FEW	 NONE	 DON'T KNOW

b) Wetlands protection should be handled primarily through which?

FEDERAL AGENCIES	 STATE AGENCIES	 LOCAL AGENCIES

THE JUDICIAL SYSTEM	 THE FREE MARKET

COOPERATION OF SEVERAL LEVELS OF GOVERNMENT

5. Please use the following space to make comments on any issue brought to mind during the completion
of this survey.
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Once again, your time and effort are very much appreciated. We will use the
information gained through this survey to facilitate project planning as well as wetland
protection policy-making.

WETLANDS MITIGATION PLANNING SURVEY: All Groups — Common Questions
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"PLANNERS"

of wetlands . . .

V If you have contributed to the design

of any created, restored, or enhanced
wetlands from any aspect —
engineering, landscape architecture,
biology, etc. — 

please turn the page

and complete this survey. . . ,-(x

• 11



GROUP 1. PLANNERS AND DESIGNERS

REMINDER: Please review the definitions found with the cover letter before
completing this survey. 

I. The state most of your wetlands projects have been in: (circle one)

AK ID OR WA B.C., Canada

2.The watersheds or river basins of most of your wetlands projects have been:

Primarily:

Secondarily:

3. The size of most of your wetlands projects has been: (circle one)

<I ACRE	 1-3 ACRES	 4-10 ACRES	 >10 ACRES

4. The water environment of most of your wetlands projects has been: (circle one)

MARINE ESTUARINE RIVERINE LACUSTRINE PALUSTRINE ALL TYPES

OR other description:

5. The type of work on wetlands has usually been: (circle one)

CREATION	 RESTORATION	 ENHANCEMENT	 NOT SURE

	6. Have your wetlands projects usually been in response to a permit?	 YES	 NO	NOT SURE

If YES, what permit or license has usually been required? (circle as many as apply)

404

FERC

STATE permit or license: 	

LOCAL permit or license: 	

other:
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GENERAL INSTRUCTIONS
Most of the remaining questions appear in the format shown here. Follow these
directions to expedite your completion of this survey, whether you intend to
mail it in or respond by telephone interview.

1) Read QUESTIONS first Note the slight difference
between left and right questions.

2) Read ANSWERS second
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13. SITE SECTION

Check he if N/A:

In your experience in choosing sites for
earlier projects, which 3 factors were
the most and least important to you?

Which do you feel should 
generally be considered
most and least important?   

1 size needs

2 planned objective (physical and biological
accommodation of the objectives)

3 expected future land uses on site
4 expected future land uses in surrounding area
5 freedom from disturbance
6 impacts and influences on the regional watershed scale
7 proximity to donor vegetation stands/animals

8 proximity to sediment source, hydrologic system
9 regulatory acceptability
10 relative resource value (value of existing vs. value of proposed)
11	 other: 	

other:

OST

MOST

MOST
OST
OST

ST

LEAST

LEAST

CEUST.

LEAST
LEAST
LEAST
LEAST

LEAST

LEAST

	- 05-T	 LEAST
LEAST

MOST
	MOST 	 LEAST

	

MOST	 LEAST
	MOST 	 LEAST

	

(MOST	 LEAST

	O'ST 	 LEAST
AST

LEA

3) Circle best answers
for each column.
In this example, the 3 most important
factors and the 3 ieAt important factors
used in site selection, in your experience,
should be circled.

Then circle the 3 most and least
important in c„4„21.ssaihiczn — those which
generally should be most and least
important.

You will end up with 12 circles for this
question: 3 in each of 4 columns.

Use these lines to
add an answer to
the list, if you wish.

N/A = not applicable
Make a check mark if
the question does not
apply to your experience.
If checked, do not circle
any answers.

WETLANDS MITIGATION PLANNING SURVEY: Planners and Designers	 Page 2
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7. PLANNING ACTIVITIES	 In your experience with earlier
projects, what were the 3 most

important activities in
Check here if N/A:	 each of these two planning phases?

In,your_LEXEERLEXCE

Pre-planning,	 Conceptual
information-planning
gathering phase	 phase

In your opinion,
should be considered

which 3
most

important in planning
wetland projects?

In your OPINION

Pre-planning,	 Conceptual
Information- planningg
gathering phase	 phase

1	 set broad goals (non-site-specific) MOST IMP. MOST IMP. MOST IMP. MOST IMP.
2 review literature and data MOST IMP. MOST IMP. MOST IMP. MOST IMP.
3 get baseline data on development site (assess habitat) MOST IMP. MOST IMP. MOST IMP. MOST IMP.
4 locate potential sites, if undetermined MOST IMP. MOST IMP. MOST IMP. MOST IMP.
5 get baseline data on wetland project site (assess habitat) MOST IMP. MOST IMP. MOST IMP. MOST IMP.
6 set specific project objectives MOST IMP. MOST IMP. MOST IMP. MOST IMP.
7 determine limiting factors and constraints MOST IMP. MOST IMP. MOST IMP. MOST IMP.
8 consult with outside experts or authorities MOST IMP. MOST IMP. MOST IMP. MOST IMP.
9 hold a group meeting (see question #9, below) MOST IMP. MOST IMP. MOST IMP. MOST IMP.
10 estimate costs/request funds MOST IMP. MOST IMP. MOST IMP. MOST IMP.
11	 other: MOST IMP. MOST IMP. MOST IMP. MOST IMP.
12	 other: MOST IMP. MOST IMP. MOST IMP. MOST IMP.

8. OUTSIDE CONTACTS
Who are your most valuable "outside expert" contacts during the  conceptual planning phase of a wetland project?
(by profession or agency; name is optional)

1

2 	

3 	

4

9. PLANNING FORUM
In your OPINION, should there be a meeting during the early planning phase at which broad project objectives are
discussed? (circle one) YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below)	 LOCAL REGULATORS (list below)

CONSTRUCTION CONTRACTOR	 OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

2

3

4

Check here if N/A:
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10. WETLAND ASSESSMENT METHODS

Check here if N/A:

In your experience with earlier
projects, primarily which habitat
assessment method has been used?

In your EXPERIENCE

In your opinion, which
method should
generally be used?

In your OPINION
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1 HEP
2 WET (Adamus method)
3 focal studies of population, diversity, and/or production
4 focal studies of soils and hydrology
5 best professional judgment (no documented method)
6 other (please explain): 	
7 other (please explain):

PRIMARY METHOD	 PRIMARY METHOD
PRIMARY METHOD	 PRIMARY METHOD
PRIMARY METHOD	 PRIMARY METHOD
PRIMARY METHOD	 PRIMARY METHOD
PRIMARY METHOD	 PRIMARY METHOD
PRIMARY METHOD	 PRIMARY METHOD
PRIMARY METHOD	 PRIMARY METHOD

11. OBJECTIVES OF PROJECT
Check here if N/A:

In your experience, what are the 4 most common primary
and secondary specific objectives of the design?

1 flood storage/storm damage protection
2 groundwater recharge/discharge
3 sediment trapping
4 substrate stabilization/shoreline anchoring
5 water quality maintenance/pollutant processing
6 target species habitat, including refuge, breeding, etc.
7 species diversity and complexity
8 food chain support
9 primary productivity
10 nutrient cycling
11 aesthetic improvements
12 recreation (fishing, bird-watching, etc.)
13 economic (aquaculture, timber, etc.)
14 education (scientific and experimental)
15 cost minimization
16	 other:
17	 other:

in your EXPERIENCE

PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY

12. CHOOSING OBJECTIVES
In your experience, how did you usually choose these objectives? (circle one or fill in)

SET BY REGULATORS	 OTHER (please explain below)	 N/A
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REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal judgment,

disregarding the particular priorities and biases of your working environment.

13. WETLAND PROJECT SITE SELECTION	 In your experience in choosing
sites for earlier projects, which 3 factors

Check here if N/A:	 were the most and least important to you?

In your EXPERIENCE

Which do you feel should 
generally be considered
most and least important?

In your OPINION

1 size needs	 MOST	 LEAST	 MOST	 LEAST
2 physical and biological accommodation for the objectives	 MOST	 LEAST	 MOST	 LEAST
3 expected future land uses on site and in surrounding area	 MOST	 LEAST	 MOST	 LEAST	 LP'
4 freedom from disturbance	 MOST	 LEAST	 MOST	 LEAST
5 impacts and influences on the regional watershed scale	 MOST	 LEAST	 MOST	 LEAST
6 proximity to donor vegetation stands/animals 	 MOST	 LEAST	 MOST	 LEAST
7 proximity to sediment source, hydrologic system	 MOST	 LEAST	 MOST	 LEAST	

0ct.j ,(,)8 proximity to area of impact (if mitigation)	 MOST	 LEAST	 MOST	 LEAST
9 regulatory acceptability of site	 MOST	 LEAST	 MOST	 LEAST	 ' i,flid
10 relative resource value (value of existing vs. value of proposed)	 MOST	 LEAST	 MOST	 LEAST
11 cost	 MOST	 LEAST	 MOST	 LEAST
12 other:  	 MOST	 LEAST	 MOST	 LEAST
13 other:  	 MOST	 LEAST	 MOST	 LEAST

14. PLANNING AND DESIGN CONSTRAINTS

Check here if N/A:

In your experience, what are the 3 most and least common
limiting factors to highest quality planning and design?
Note: "highest quality" is whatever you feel is an optimal
level of preparation (consultation, research, data
gathering, etc.).

In your EXPERIENCF

1 time
2 funding
3 regulatory Oegal statutory limitations)
4 political
5 location related (e.g., surrounding influences)
6 physical (e.g., topographical/hydrologic)
7 biological
8 technologic or mechanical
9 informational (e.g., lack of data): scientific
10	 technologic
11	 political
12	 other: 	
13	 other:

MOST COMMON	 LEAST COMMON	 C»MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON	 .,1) L'3' .1)

MOST COMMON	 LEAST COMMON

MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON

MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
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15. CONCEPTUAL CONSIDERATIONS	 In your experience
conceptual alternatives, which

evalu ating Which do
generally be
most and least

In your OPINION

you feel should
3 factors

to you?
considered

important?Check here if N/A:	 were the most and least important

in your EXPERIENCE

1	 habitat value to be gained MOST	 LEAST MOST	 LEAST
2 functional replacement MOST LEAST MOST LEAST
3 probability for success MOST LEAST MOST LEAST Cj''k()j'
4 construction feasibility MOST LEAST MOST LEAST
5 expected functional lifespan MOST LEAST MOST LEAST
6 likelihood of acceptance by regulators
7 watershed characteristics

MOST
MOST

LEAST
LEAST

MOST
MOST

LEAST
LEAST i°1)

8 design and construction cost
9	 other:

MOST
MOST

LEAST
LEAST

MOST
MOST

LEAST
LEAST Ct6)111v1

10	 other: MOST LEAST MOST LEAST

16. CONCEPTUAL PLAN COMPONENTS	 How many conceptual plans do you typically prepare in one year?
(circle one)	 > 30 	11-30 4-10 	<4 	none

Check here if N/A:

In your experience with earlier projects,
which 5 items were the most/least important

elements of your conceptual plans?

in your EXPERIENCE

In your opinion, which 5 do you
feel should generally be consid-
ered most/least important?

In your OPINION

1 baseline data: from development site
2	 from wetland project site
3 mitigation requirements
4 real cost analysis, including all potential benefits and costs
5 budgetary information
6 objectives
7 conceptual alternatives
8 site alternatives
9 construction alternatives
10 monitoring/maintenance requirements
11 ecological development time
12 schedule for completion
13 potential contingency plan/performance standards
14 experimental approach to wetland creation
15 performance bonding provisions
16	 other: 	
17	 other:

MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST CiYAIP
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST

/-MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST

j./JAIVI)MOST	 LEAST	 MOST	 LEAST
C/'MOST	 LEAST	 MOST	 LEAST

MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST

REMINDER: Definitions
"MOST— and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least importantit won't be interpreted as not important. 
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17. DESIGN CONSIDERATIONS	 In
wetlands, which

Check here if N/A:	 the most

your experience designing
5 considerations were

Which 5 should generally
be considered most and
least important?and least important to you?

In your EXPERIFNCE In your OPINION

1	 scale of design (1.10, etc.) MOST	 LEAST MOST	 LEAST
2 simplicity of design MOST	 LEAST MOST	 LEAST
3 feasibility of design to fulfill stated objective
4 structural diversity (physical, not vegetation)

MOST	 LEAST
MOST	 LEAST

MOST	 LEAST
MOST	 LEAST c)IP-r»-

5 plant community patterns MOST	 LEAST MOST	 LEAST
6 use of native species MOST	 LEAST MOST	 LEAST
7 age of transplants MOST	 LEAST MOST	 LEAST
8 substrate or topsoil composition MOST	 LEAST MOST	 LEAST
9 expected future land uses, lifespan of wetland MOST	 LEAST MOST	 LEAST
10 locations of impacts, in the regional landscape context MOST	 LEAST MOST	 LEAST
11	 ease of monitoring and maintenance MOST	 LEAST MOST	 LEAST
12 timing of wetland construction MOST	 LEAST MOST	 LEAST
13 expediency of wetland construction MOST	 LEAST MOST	 LEAST
14 replacement prior to impact MOST	 LEAST MOST	 LEAST
15 cost of wetland construction MOST	 LEAST MOST	 LEAST
16	 other: MOST	 LEAST MOST	 LEAST
17	 other: MOST	 LEAST MOST	 LEAST

18. DESIGN SPECIFICATIONS	 How many design specification documents do you typically
4-10

In your opinion,
feel should

prepare
< 4 	none

which 3 do you
generally be consid-

in one year? (circle one) 	> 30 	11-30

In your experience with earlier projects,
which 3 items were the most/least

Check here if N/A:	 important elements in your design specs? ered most/least important?

In your EXPERIENCE ln your OPINION

1 planting plan MOST LEAST MOST	 LEAST
2 earth and rock moving instructions MOST LEAST MOST LEAST
3 slope gradients MOST LEAST MOST LEAST
4 plant/seed transportation instructions MOST LEAST MOST LEAST
5 plant/seed installation instructions
6 watering and fertilization instructions

MOST
MOST

LEAST
LEAST

MOST
MOST

LEAST
LEAST	

5
7 animal transportation instructions MOST LEAST MOST LEAST
8 animal installation instructions MOST LEAST MOST LEAST
9 general maintenance instructions MOST LEAST MOST LEAST
10 monitoring instructions MOST LEAST MOST LEAST
11 protection from browsing, vandalism MOST LEAST MOST LEAST

LEAST	
„tkeiyet,,A--.)

12 instructions for who to contact when questions arise MOST LEAST MOST
13	 other: MOST LEAST MOST LEAST
14	 other: MOST LEAST MOST LEAST
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19. METHODS OF INFORMING
Check here if N/A:

1 planting plan
2 contour map
3 combined contour map and planting plan
4 written explanation
5 oral explanation
6	 other:

In your experience in earlier projects, how have you usually
informed your contractors of their responsibilities?

In your EXPERIENCE

:;:^.v/YMOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON   

20. DESIGN FORUM
In your OPINION, should there be a meeting during the final planning phase at which specific project objectives

	andcle_si_p:11s are discussed? (circle one)	 YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below) 	 LOCAL REGULATORS (list below)

CONSTRUCTION CONTRACTOR 	 OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

2

3

4

Where should it usually be held? (circle one)

ON-SITE	 OFF-SITE	 BOTH

21. CONSTRUCTION ACTIVITIES	 In your

Check here if not sure:	 of

NEITHER (explain:

are
most/least

experience, which were the 3
important activities

In your opinion, which 3
generally their most/least
important activities?the construction contractor?

In your EXPERIENCE In your OPINION
r	 tt-

1	 research landscaping techniques MOST	 LEAST MOST	 LEAST
2 delineate wetlands, gather baseline data MOST	 LEAST MOST	 LEAST
3 communicate regularly with regulators and planners MOST	 LEAST MOST	 LEAST
4 give input to design MOST	 LEAST MOST	 LEAST •	 -}

5 obtain the materials (soil, plants, etc.) MOST	 LEAST MOST	 LEAST
6 perform excavation and planting MOST	 LEAST MOST	 LEAST
7 irrigate and fertilize MOST	 LEAST MOST	 LEAST 1),14
8 monitor establishment of plants and hydrologic system MOST	 LEAST MOST	 LEAST
9 remedy unsuccessfully established plants or hydrology MOST	 LEAST MOST	 LEAST
10 advise local residents of maintenance requirements MOST	 LEAST MOST	 LEAST
11	 other: MOST	 LEAST MOST	 LEAST
12	 other: MOST	 LEAST MOST	 LEAST
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22. SOURCING PLANTS
Check here if N/A:

In your experience obtaining wetland
plants or seeds (excluding trees and large

shrubs), where do you obtain most of them?

In your EXPERIENCE

1 nursery (non-specialized)	 USUAL SOURCE
2 native plant nursery	 USUAL SOURCE
3 natural donor site (including on-site)	 USUAL SOURCE
4 seed wholesaler	 USUAL SOURCE
5 other:  	 USUAL SOURCE
6 other:  	 USUAL SOURCE

In your opinion, where should
most plants (except trees and
large shrubs) be obtained?

In your OPINION

IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE

C.LL

In your opinion, how should
a natural donor site generally
be compensated its loss (excluding
trees and large shrubs)?

)n your OPINION

IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD

120

23. COMPENSATING PLANT DONOR SITE	 In your experience
obtaining such plants from natural
donor sites, how do you generally

Check here if N/A:	 compensate for loss of vegetation?

in your EXPERIENCE

1 replanting	 USUAL METHOD
2 no environmental compensation	 USUAL METHOD
3 limit the harvested area	 USUAL METHOD
4 other:  	 USUAL METHOD
5 other:  	 USUAL METHOD

24. SOURCING ANIMALS
Check here if N/A:

In your experience obtaining wetland
fauna, where do you usually obtain them?

In your opinion, where
they generally be obained?

should

In you r in your OPINION A

"donor site" (including on-site) USUAL SOURCE IDEAL SOURCE CiOrkrt

2 wholesaler USUAL SOURCE IDEAL SOURCE
3 no specific source USUAL SOURCE IDEAL SOURCE

PC.4	 other: USUAL SOURCE IDEAL SOURCE
5	 other: USUAL SOURCE IDEAL SOURCE

25. COMPENSATING ANIMAL DONOR SITE

WETL

ct

Check here if N/A:

I restock from: 	
2 no environmental compensation
3	 other:
4	 other:

In your experience
obtaining animals from

donor sites, how do you generally
compensate for loss of fauna?

/n your EXPERIENCE

USUAL METHOD
USUAL METHOD
USUAL METHOD
USUAL METHOD

In your opinion, how
should a donor site
generally be
compensated its loss?

in your OPINION

IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
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26. CONSTRUCTION-PHASE MONITORING BY PLANNERS
In your experience, roughly how often has

a project planner in each of the listed fields
Check if not sure:	 performed construction phase monitoring?

ItLyco_diXaRlal_CE - EVERY

4 FOR EXAMPLE:
1 biologist WEEK MONTH	 her: )G 	e

I biologist	 WEEK MONTH	 other: 	
2 geologist	 WEEK MONTH	 other: 	
3 hydrologist	 WEEK MONTH	 other: 	
4 landscape architect	 WEEK MONTH	 other: 	
5 civil engineer	 WEEK MONTH	 other: 	
6 other:  	 WEEK MONTH	 other: 	
7 other:  	 WEEK MONTH	 other:

28. PERFORMANCE ASSURANCE
	

In your experience, how were the
construction contractors usually

Check here if not sure:	 held responsible for the work they did?

In your EXPERIENCE

I withholding of payment
2 performance bonds
3 performance bonus
4 conservation easement
5 legal agreement (e.g., contract)
6 no arrangement made
7	 other:
8	 other: 

METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED     

In your opinion, roughly how often should
a project planner in each field perform
construction phase monitoring?

In your OPINION - EVERY

MONTH other: 	

WEEK MONTH other
WEEK MONTH other.
WEEK MONTH other
WEEK MONTH other:
WEEK MONTH other:
WEEK MONTH other
WEEK MONTH other:

121

ci-A-czt	 ea cl-
a, tz cz-----

27. ON-SITE INSPECTIONS In your experience, roughly how In your opinion, roughly how often should
often have there been on-site construction there be on-site inspections by a regulatory

Check if not sure: inspections by a regulatory agency? agency?

In your EXPERIENCE- EVERY In your OPINION - EVERY

COE WEEK MONTH other: WEEK	 MONTH	 other
2 EPA WEEK MONTH other: WEEK	 MONTH	 other:
3 USFWS WEEK MONTH other: WEEK	 MONTH	 other:
4 NMFS WEEK MONTH other: WEEK	 MONTH	 other
5	 other: WEEK MONTH other: WEEK	 MONTH	 other
6	 other: WEEK MONTH other: WEEK	 MONTH	 other
7	 other: WEEK MONTH other: WEEK	 MONTH	 other:
8	 other: WEEK MONTH other: WEEK	 MONTH	 other:

(state, local agency, etc.)
Cil,34-e	 -2-	 ea	 000A3

In your opinion, how should
they generally be held
responsible?

In your OPINION

SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
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REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal Judgment,

disregarding the particular priorities and biases of your working environment.
"MOST and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it wonl be interpreted as not important. 
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29. PERFORMANCE ASSESSMENT

Check here if not sure:

In your experience, who usually
Lue§,K5 the quality or success of the

construction contractors' work?

In your EXPERIENCE

In your opinion, who
is the most appropria te
assessor?

In your OPINION

1 permitting agency (name: 	
2 other regulatory agency (name: 	
3 project proponent
4 wetland designer
5 special interest group (e.g., Audubon)
6 no one
7	 other:
8	 other:

PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR

IDEAL ASSESSOR (name:
IDEAL ASSESSOR (name:
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR

30. FOLLOW-UP FORUM
In your OPINION, should there be a meeting after construction of the wetland project at which the construction
contractor is able to describe problems, make suggestions for their solution, or give input to the overall assessment of
their work?? (circle one)	 YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below) LOCAL REGULATORS (list below)

CONSTRUCTION CONTRACTOR
	

OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

1

2

3 	

4

Where should it usually be held? (circle one)

ON -SITE	 OFF-SITE BOTH	 NEITHER (explain:  

Should a report be generated and made available to future planners? (circle one)

YES	 NO	 NOT SURE
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31. MONITORING PLAN COMPONENTS	 How many monitoring plans do you typically prepare in one year?
(circle one) 	> 30 	11-30	 4-10	 <4	 none

Check here if N/A:

In your experience with earlier projects,
which 3 items were the most/least important

elements of your monitoring plans?

In your EXPFRIENCE

In your opinion, which 3 do you
feel should generally be consid-
ered most/least important?

In your OPINION

1 designated monitoring party
2 monitoring methods
3 monitoring parameters
4 schedule for monitoring
5 schedule for review of monitoring data
6 designated reviewers of monitoring data
7 designated place for data to be kept
8 instructions for whether data are to be available to the public
9 instructions for who to contact when questions arise
10 cost of monitoring
11	 other:

MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST cjit(ii

MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 5MOST	 LEAST

MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST	 rACÀ'j

MOST	 LEAST	 MOST	 LEAST 
MOST	 LEAST	 (MOST	 LEAST	 Aki

MOST	 LEAST	 MOST	 LEAST
MOSTMOST	 LEAST 	 LEA

MOST	 LEAST	 MOST	 LEAST

32. MONITORING REGIME

Check here if not sure:

In your opinion, generally speaking, what monitoring schedule should
each set of factors listed below have?
For the 3 items listed, choose the appropriate monitoring phase;,-)—k
and check 1 measurement interval for each phase.	 rep 9 (

In your OPINION

1 hydrologic and geologic
factors

2 chemical factors

3 biological factors

Monitoring phases
pre-impact: 1 - 2 yrs.
pre-impact: <1 yr.
post-impact: 0 - 6 mos.
post-impact: 6-24  mos.
post-impact: 2 - 5 yrs.
post-impact: 5 -	 yrs.
as long as practicable
in perpetuity

pre-impact: 1 -2 yrs.
pre-impact: < 1 yr.
post-impact: 0 - 6 mos.
post-impact: 6-24  mos.
post-impact: 2 - 5 yrs.
post-impact: 5-	 yrs.
as long as practicable
in perpetuity

pre-impact: I -2 yrs.
pre-impact: <1 yr.
post-impact: 0 - 6 mos.
post-impact: 6-24  mos.
post-impact: 2 - 5 yrs.
post-impact: 5 -	 yrs.
as long as practicable
in perpetuity

Interval for measurements
weeldy monthly 4x/yr	 2x/yr once/yr every ___yrs
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PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE

PROBABLE CAUSE
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33. TYPES OF PROBLEMS

Check here if not sure:

plants don't persist
2 animals species don't persist
3 too much water
4 too little water
5 poor water quality
6 browsing (e.g., canada geese, deer)
7 lack of available materials
8 vandalism
9 professional schedule conflict
10 time restrictions
11 funding restrictions
12 technical difficutlties
13	 other:

In your experience, what 4 types
of problems have you most commonly
encountered in your wetland projects?

In your EXPERIENCE

In your opinion, would
visual monitoring detect
the common problems?

In your OPINION

COMMON	 INFREQUENT YES	 NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT
COMMON INFREQUENT -1r COtt, 1WN
COMMON INFREQUENT
COMMON INFREQUENT cz/n/J-c1.-e/I-

COMMON INFREQUENT YCS Jr- NO

ex,trEz

e a	 ce-?„,f4AnA----•

34. REASONS FOR PROBLEMS	 In your opinion, what 5 factors are most likely
Check here if not sure:	 causes for problems?

In your OPINION

1 improper substrate specified in design
2 improper grade specified in design
3 unanticipated hydrologic regime
4 improper plant or animal species specified in design
5 improper excavation
6 improper installation of plants (includes wrong species installed)
7 unanticipated plant or animal invasion
8 unanticipated exposure to the elements
9 insufficient time allowed for wetland construction
10 inappropriate timing of construction
11 unforeseeable weather: excessive sun/heat
12	 frost/hail/snow
13	 flooding
14	 excessive wind
15 lack of communication between: planner and construction contractor
16	 planner and regulator
17	 regulator and construction contractor
18	 project managers and nearby residents
19 unforseeable natural or human-induced disaster

describe:
20	 other:

WETLANDS MITIGATION PLANNING SURVEY: Planners and Designers	 Page 13



125

REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal judgment,

disregarding the particular priorities and biases of your working environment.
"MOST' and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it wonl be interpreted as not important. 

35. PROBLEM SOLVING BY CONSTRUCTION CONTRACTOR
In your experience, if the construction

contractor encountered serious problems,
Check here if not sure:	 what did they usually do about it?

In your opinion, what
should a contractor
generally do?

In your EXPERIENCE In your OPINION
• ,R).

04/1-

?Id s-}

te‘'.'4'4»

1 met with wetland scientist and devised a plan of action
2 referred to pre-approved contingency plan
3 did not report problem; remedy improvised
4 did not report problem; no remedy attempted
5	 other:

MOST OFTEN
MOST OFTEN
MOST OFTEN
MOST OFTEN
MOST OFTEN

LEAST OFTEN
LEAST OFTEN
LEAST OFTEN
LEAST OFTEN
LEAST OFTEN

SHOULD DO
SHOULD DO
SHOULD DO
SHOULD DO
SHOULD DO

36. CONTINGENCY PLAN COMPONENTS	 How many
(circle

In your experience
which 3 items were the

contingency plans do you typically
4-10	 <4

In your opinion,
feel should

prepare in one year?
none

which 3 do you
generally be consid-

one) 	> 30	 11-30

with earlier projects,
most/least important

Check here if N/A:	 elements of your contingency plans? ered most/least important?

In your EXPERIENCE In your OPINION

1	 flexibility of the objectives
2 specific triggers for contingency enactment

MOST	 LEAST
MOST	 LEASTLEAST

MOST	 LEAST	 tv,:c
MOST	 LEAST

3 schedule for contingency implementation
4 cost of contingency implementation

MOST
MOST

LEAST
LEAST

MOST
MOST

LEAST	 .. /f._,
LEAST

5 list of anticipated problems MOST LEAST MOST LEAST	 1"-1•,	 % -o,

6 specific remedial actions MOST LEAST MOST LEAST f
 (''''

7 provisions for adjustments and refinement to the plan MOST LEAST MOST LEAST
8	 other: MOST LEAST MOST LEAST

ov:

-knNrern
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37. PERMIT APPLICATION REVIEW

Chcck here if not sure:

In your opinion on wetland impact permit
application reviews, what should be the 5
most/least important considerations to the
regul ators?

126  

In your OPIN/ON 

1 size of area of impact	 MOST	 LEAST
2 expected future land uses/regional context of development proposal	 MOST	 LEAST
3 public need (for the development)	 MOST	 LEAST
4 water and wetland dependency	 MOST	 LEAST
5 alternatives analysis report, including avoidance of the impact	 MOST	 LEAST
6 relative value of the resource (including scarcity, heritage value)	 MOST	 LEAST
7 fish and wildlife habitat impacts: local, immediate	 MOST	 LEAST
8	 cumulative (over time)	 MOST	 LEAST
9	 in the regional context	 MOST	 LEAST
10 cost of development project	 MOST	 LEAST
11 potential precedent	 MOST	 LEAST
12 expected future land uses/regional context of mitigation proposal	 MOST	 LEAST
13 feasibility of mitigation plan	 MOST	 LEAST
14 feasibility of monitoring plan	 MOST	 LEAST
15 feasibility of contingency plan	 MOST	 LEAST
16 potential cost of mitigation	 MOST	 LEAST
17 coordination of agency mandated jurisdictions 	 MOST	 LEAST
18 professional schedule/administrative feasibility	 MOST	 LEAST
19 other:  	 MOST	 LEAST    
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38. BASELINE INFORMATION FOR MITIGATION PLANNING
NOTE!!: This question requires considerable effort and knowledge of the technical characteristics of wetlands.
Because you may not have the time or qualifications to thoroughly answer this section, we would like to suggest
that you fill out only the portions you are comfortable with, and skip the others. For instance, if you are a landscape
architect, you may only want to complete the Physical and Vegetation portions. The results will be useful to future
wetland projects, and so we appreciate any input you can give.

A. Rank the importance of the following potential parameters to be used in the design of a wetland creation,

	

restoration, or enhancement project, where	 1 = critical criteria
2 = very important criteria
3 = important criteria
4 = not important criteria

B. Check whether it is important for each parameter to be measured on a development site (prior to impact) and an
offsite wetland project site, before and after construction.

A	 B.
Should this	 Should this be MEASURED at the ... ?
be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE

PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact	 construction	 construction

PHYSICAL
structure

topography
slope
incoming soil type
inlet capacity
soil storage capacity
outlet capacity

substrate
pH
salinity
chemical composition
contamination
porosity
permeability
saturation
stability
texture	 _
grain size
soi/ type
fertility

HYDROLOGIC
hydroregime

surface water /ground water
connections
groundwater recharge
ground water discharge

hydroperiod
tidal range
currents
upstream influences	

ijr);downstream affects

	c.e k.. OAri,st	 Thrts,2-CJ .4a	 o4v.. ,	 ,	 eat
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A	 B.

\n sY	
-	 ,	 ., y,Y 17/

/	 :',/

/	 t» 5

' 3

Should this	 Should this be MEASURED at the.  ?

be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE
PARAMETER? 	SITE 	before	 after
1 2 3 4	 prior to impact	 construction	 construction

HYDROLOGIC (con't)
surface water

water depth
sheet flow rates
channelized flow rates
pools and riffles
flood/runoff flow alteration

inlet capacity
storage capacity
outlet capacity

wave action
groundwater

flow
direction
velocity

water table elevation
water table depth

water chemistry
salinity
temperature
D.O.
overall chemical composition
ability for pollutant processing
water quality standards

CLIMATIC
microclimate

sun exposure
shading
freezing

overall
wind
seasonal temperatures

BIOLOGICAL
Ecology/General

primary productivity
secondary productivity
corridors to adjacent habitats

Vegetation
ability to stabilize substrate
liklihood of peat accumulation
diversity
density
native species
adaptability
tenacity
availability
perennial species
potential successional habitats
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Vegetation (coot)
tolerance to: (in water or soil)

salt
high metal content
phosphates
regional competitors

Animal Habitat
diversity
density
naturally occurring communities
potential successional habitats
tolerance to:

pollutants
microclimate
regional competitors
migrational competitors

invertebrates
infauna and benthos species
water column and neuston

fish
reptiles
amphibians
mammals

aquatic
terrestrial

birds

Y	 Y I''')
()'..	 ,..V'' \ I

v
A	 B.
Should this	 Should this be MEASURED at the ... ?
be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE

PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact	 construction	 construction

insects

CULTURAL
aesthetics
education, experimental
recreation

passive, nonconsumptive
(bird watching, etc.)

active (hiking, fishing, etc.)
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"REGULATORS"

of wetlands . . .

V If you have reviewed an application
for a permit to impact wetlands, or have
reviewed a plan for mitigation of impacts
to wetlands —

please turn the page

and complete this survey. . . o!D
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GROUP 2. REGULATORS

REMINDER: Please review the definitions found with the cover letter before
completing this survey.

1. The state most of the wetlands projects you have reviewed has been: (circle one)

AK ID OR WA B.C., Canada

2. The watersheds or river basins of most of the wetlands projects have been:

Primarily:

Secondarily:

3. The size of most of the wetlands projects has been: (circle one)

<1 ACRE	 1-3 ACRES	 4-10 ACRES	 >10 ACRES         

4. The water environment of most of the wetlands projects has been: (circle one)

MARINE ESTUARINE RIVERNE LACUSTRINE PALUSTRINE ALL TYPES

OR other description:

5. The type of work on wetlands has usually been: (circle one)

CREATION	 RESTORATION	 ENHANCEMENT	 NOT SURE

6. Have the wetlands projects usually been in response to a permit?
	

YES	 NO	 NOT SURE

If YES, what permit or license has usually been required? (circle as many as apply)

404

FERC

STATE permit or license: 	

LOCAL permit or license: 	

other:

132
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LEAST
LE

N"--,
AST

LEAST AtMO

GENERAL INSTRUCTIONS
Most of the remaining questions appear in the format shown here. Follow these
directions to expedite your completion of this survey, whether you intend to
mail it in or respond by telephone interview.

1)  Read QUESTIONS first Note the slight difference
between left and right questions.

2) Read ANSWERS second

13. SITE SEL CTION

Check here N/A:

In your experience in choosing sites for
earlier projects, which 3 factors were
the most and least important to you?

Which do you feel should
generally be considered
most and least important?   

133

1 size needs
2 planned objective (physical and biological

accommodation of the objectives)
3 expected future land uses on site

expected future land uses in surrounding area
5 freedom from disturbance
6 impacts and influences on the regional watershed scale
7 proximity to donor vegetatian stands/animals
8 proximity to sediment source, hydrologic system
9 regulatory acceptability
10 relative resource value (value of existing vs. value of proposed)
11 other: 
127oother :

N/A = not applicable
Make a check mark if
the question does not
apply to your experience.
If checked, do not circle
any answers.

Use these lines to
add an answer to
the list, if you wish.

3) Circle best answers
for each column.
In this example, the 3 most important
factors and the 3 least important factors
used in site selection, in your experience,
should be circled.

Then circle the 3 most and least
important in your opinion — those which
generally should be most and least
important.

You will end up with 12 circles for this
question: 3 in each of 4 columns.
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REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal Judgment,

disregarding the particular priorities and biases of your working environment.
"MOST" and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it wonl be interpreted as not important. 

7. OBJECTIVES OF PROJECT	 In your experience reviewing mitigation plans, what are the 4 most
Check here if not sure:	 common primary and secondary specific objectives of the design?

In your EXPERIENCF

1 flood storage/storm damage protection 	 PRIMARY	 SECONDARY
2 groundwater recharge/discharge	 PRIMARY	 SECONDARY
3 sediment trapping	 PRIMARY	 SECONDARY
4 substrate stabilization/shoreline anchoring 	 PRIMARY	 SECONDARY
5 water quality maintenance/pollutant processing 	 PRIMARY	 SECONDARY
6 target species habitat, including refuge, breeding, etc.	 PRIMARY	 SECONDARY
7 species diversity and complexity	 PRIMARY	 SECONDARY
8 food chain support	 PRIMARY	 SECONDARY
9 primary productivity	 PRIMARY	 SECONDARY
10 nutrient cycling	 PRIMARY	 SECONDARY
11 aesthetic improvements	 PRIMARY	 SECONDARY
12 recreation (fishing, bird-watching, etc.) 	 PRIMARY	 SECONDARY
13 economic (aquaculture, timber, etc.)	 PRIMARY	 SECONDARY
14 education (scientific and experimental)	 PRIMARY	 SECONDARY
15 cost minimization	 PRIMARY	 SECONDARY
16 other:  	 PRIMARY	 SECONDARY
17 other:	 PRIMARY	 SECONDARY

8. WETLAND PROJECT SITE SELECTION
	

Which factors do you feel should be
considered most and least important in

Check here if not sure:	 selecting a site for the wetland work?

fr your OPINION

I size needs	 MOST	 LEAST
2 physical and biological accommodation for the objectives	 MOST	 LEAST
3 expected future land uses on site and in surrounding area	 MOST	 LEAST
4 freedom from disturbance 	 MOST	 LEAST
5 impacts and influences on the regional watershed scale	 MOST	 LEAST
6 proximity to donor vegetation stands/animals	 MOST	 LEAST
7 proximity to sediment source, hydrologic system	 MOST	 LEAST
8 proximity to area of impact (if mitigation)	 MOST	 LEAST
9 regulatory acceptability of site	 MOST	 LEAST
10 relative resource value (value of existing vs. value of proposed)	 MOST	 LEAST
11 cost	 MOST	 LEAST
12 other:  	 MOST	 LEAST
13 other:	 MOST	 LEAST

et.t
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9. PLANNING FORUM
In your OPINION, should there be a meeting during the early planning phase at which broad project objectives are
discussed? (circle one) YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)
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COE	 EPA	 USFWS

STATE REGULATORS (list below)

CONSTRUCTION CONTRACTOR

NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

LOCAL REGULATORS (list below)

OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

1

2

3

4

10. CONCEPTUAL CONSIDERATIONS In your experience evaluating conceptual
alternatives for the mitigation plan, which 3

Check here if N/A:	 factors were the most and least important to you?

in your EXPERIENCI

Which do you feel should 
generally be considered
most and least important?

Jn your OPINION

1 habitat value to be gained
	

MOST	 LEAST	 MOST	 LEAST
2 functional replacement

	
MOST	 LEAST	 MOST	 LEAST

3 probability for success
	

MOST	 LEAST	 MOST	 LEAST
4 construction feasibility
	

MOST	 LEAST	 /n 10ST	 LEAST
5 expected functional lifespan

	 MOST	 LEAST	 MOST	 LEAST
6 likelihood of acceptance by regulators

	
MOST	 LEAST	 MOST	 LEAST

7 watershed characteristics 	 MOST	 LEAST	 MOST	 LEAST
8 design and construction cost

	
MOST	 LEAST	 MOST	 LEAST

9 other:  
	

MOST	 LEAST	 MOST	 LEAST
10 other:	 MOST	 LEAST	 MOST	 LEAST
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II, CONCEPTUAL PLAN COMPONENTS	 How many conceptual plans do you typically review in one year?
(circle one) 	> 30 	11-30 4-10 <4	 none

In your opinion, which 5 items do you feel are
the most and least important components of a

Check here if not sure:	 conceptual plan?

In your OPINION

1 baseline data: from development site	 MOST	 LEAST
2	 from wetland project site	 MOST	 LEAST
3 mitigation requirements	 MOST	 LEAST
4 real cost analysis, including all potential benefits and costs	 MOST	 LEAST
5 budgetary information	 MOST	 LEAST
6 objectives	 MOST	 LEAST
7 conceptual alternatives	 MOST	 LEAST
8 site alternatives	 MOST	 LEAST
9 construction alternatives	 MOST	 LEAST
10 monitoring/maintenance requirements	 MOST	 LEAST
11 ecological development time	 MOST	 LEAST
12 schedule for completion	 MOST	 LEAST
13 potential contingency plan/performance standards 	 MOST	 LEAST
14 experimental approach to wetland creation 	 MOST	 LEAST
15 performance bonding provisions	 MOST	 LEAST
16 other:  	 MOST	 LEAST
17 other:	 MOST	 LEAST

12. DESIGN CONSIDERATIONS
	

Which 5 considerations do you feel should 
be considered most and least important

Check here if not sure:
	 in the design process?

In your OPINION

1 scale of design (1"=10', etc.)	 MOST	 LEAST
2 simplicity of design	 MOST	 LEAST
3 feasibility of design to fulfill stated objective	 MOST	 LEAST

4 structural diversity (physical, not vegetation)	 MOST	 LEAST

5 plant community patterns	 MOST	 LEAST

6 use of native species	 MOST	 LEAST

7 age of transplants	 MOST	 LEAST
8 substrate or topsoil composition	 MOST	 LEAST

9 expected future land uses, lifespan of wetland	 MOST	 LEAST

10 locations of impacts, in the regional landscape context 	 MOST	 LEAST

11 ease of monitoring and maintenance	 MOST	 LEAST

12 timing of wetland construction	 MOST	 LEAST

13 expediency of wetland construction	 MOST	 LEAST

14 replacement prior to impact	 MOST	 LEAST

15 cost of wetland construction	 MOST	 LEAST

16 other:  	 MOST	 LEAST

17 other:  	 MOST	 LEAST
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REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal judgment,

disregarding the particular priorities and biases of your working environment.
"MOST" and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it won't be interpreted as not important. 

13. DESIGN SPECIFICATIONS

Check here if not sure:

How many design specification documents do you typically review 
in one year? (circle one)	 >30	 11-30 4-10	 <4	 none

In your opinion, which 3 items do you
feel are the most and least important
componenta of the design specs?

In your OPINION

1 planting plan	 MOST	 LEAST
2 earth and rock moving instructions	 MOST	 LEAST '	 5..).'
3 slope gradients	 MOST	 LEAST	 tiUtt
4 plant/seed transportation instructions	 MOST	 LEAST .5,,
5 plant/seed installation instructions	 MOST	 LEAST
6 watering and fertilization instructions	 MOST	 LEAST
7 animal transportation instructions 	 MOST	 LEAST	 ./- 0 t"
8 animal installation instructions 	 MOST	 LEAST	 ..../

ki TV '9 general maintenance instructions	 MOST	 LEAST
10 monitoring instructions	 MOST	 LEAST
II protection from browsing, vandalism	 MOST	 LEAST
12 instructions for who to contact when questions arise	 MOST	 LEAST
13 other:  	 MOST	 LEAST
14 other:	 MOST	 LEAST

14. METHODS OF INFORMING	 In your experience with earlier projects, how have
Check here if not sure:	 contractors usually been informed of their responsibilities?

In your EXPERIENCE

C VI'CMOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON 6,/
MOST COMMON	 LEAST COMMON
MOST COMMON	 LEAST COMMON cv)"..cu tt
MOST COMMON	 LEAST COMMON Wz
MOST COMMON	 LEAST COMMON

I planting plan
2 contour map
3 combined contour map and planting plan
4 written explanation
5 oral explanation
6	 other:
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15. DESIGN FORUM
In your OPINION, should there be a meeting during the final planning phase at which specific project objectives
and design details are discussed? (circle one)	 YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS

STATE REGULATORS (list below)

CONSTRUCTION CONTRACTOR

PROJECT PROPONENT	 PLANNER/DESIGNER

LOCAL REGULATORS (list below)

OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

1

2

3

4

Where should it usually be held? (circle one)

ON-SITE	 OFF-SITE	 BOTH NEITHER (explain: 	

138

16. CONSTRUCTION ACTIVITIES

Check here if not sure:

In your experience, which were the 3
most/least important activities

of the construction contractor?

In your EXPERIENCF.

In your opinion, which 3 are
generally their most/least
important activities?

In your OPINION

C 4/
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST	 22
MOST	 LEAST	 MOST	 LEAST	 ,;-
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST k	 0../
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST C'e6U»''
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST
MOST	 LEAST	 MOST	 LEAST

I research landscaping techniques
2 delineate wetlands, gather baseline data
3 communicate regularly with regulators and planners
4 give input to design
5 obtain the materials (soil, plants, etc.)
6 perform excavation and planting
7 irrigate and fertilize
8 monitor establishment of plants and hydrologic system
9 remedy unsuccessfully established plants or hydrology
10 advise local residents of maintenance requirements
11	 other:
12	 other:
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19. SOURCING ANIMALS
	

In your experience, where has
Check here if not sure:	 wetland fauna usually been obtained?

In your EXPERIENCE

"donor site" (including on-site)
2 wholesaler
3 no specific source
4	 other:
5	 other: 

USUAL SOURCE
USUAL SOURCE
USUAL SOURCE
USUAL SOURCE
USUAL SOURCE     

In your opinion, where should
they generally be obtained?

in your OPINION

IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE

139

17. SOURCING PLANTS In your experience, where have wetland In your opinion, where should
Check here if not sure: plants or seeds (excluding trees and large

shrubs) usually been obtained?
most plants (except trees and
large shrubs) be obtained?

In your EXPERIENCE- In your OPINION

I	 nursery (non-specialized) USUAL SOURCE IDEAL SOURCE
2 native plant nursery
3 natural donor site (including on-site)
4 seed wholesaler

USUAL SOURCE
USUAL SOURCE
USUAL SOURCE

IDEAL SOURCE
IDEAL SOURCE
IDEAL SOURCE a ctiA

e4,1r. ,1
•
)

5	 other: USUAL SOURCE IDEAL SOURCE
6	 other: USUAL SOURCE IDEAL SOURCE

In your experience,
how have  natural donor sites

generally been compensated
for loss of vegetation?

in your EXPERIENCE

In your opinion, how should
a natural donor site generally
be compensated its loss (excluding
trees and large shrubs)?

In your OPINION

18. COMPENSATING PLANT DONOR SITE

Check here if not sure:

replanting
2 no environmental compensation
3 limit the harvested area
4	 other: 	
5	 other:

USUAL METHOD	 IDEAL METHOD
USUAL METHOD	 IDEAL METHOD
USUAL METHOD	 IDEAL METHOD
USUAL METHOD	 IDEAL METHOD
USUAL METHOD	 IDEAL METHOD

ctr

20. COMPENSATING ANIMAL DONOR SITE	 In your experience,
how have animal donor sites

Check here if not sure:	 been compensated for loss of animals

In your opinion, how should a
donor site generally be
compensated its loss?

restock from: 	
2 no environmental compensation
3	 other:
4	 other:

in your EXPERIENCE

USUAL METHOD
USUAL METHOD
USUAL METHOD
USUAL METHOD

In your OPINION

IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD

To'
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21. CONSTRUCTION-PHASE MONITORING BY PLANNERS

In your experience, roughly how often has
a project planner in each of the listed fields

Check if not sure:	 performed construction phase monitoring?

In your EXPERIENCE- EVERY

FOR EXAMPLE:
1 biologist	 WEEK MONTH	 other:

1 biologist	 WEEK MONTH	 other: 	
2 geologist	 WEEK MONTH	 other: 	
3 hydrologist	 WEEK MONTH	 other: 	
4 landscape architect	 WEEK MONTH	 other:	
5 civil engineer	 WEEK MONTH	 other: 	
6 other:  	 WEEK MONTH	 other: 	
7 other:  	 WEEK MONTH	 other:

140

In your opinion, how often should
a project planner in each field perform
construction phase monitoring?

In your OPINION - EVERY

WEEK MONTH other:

WEEK MONTH other:
WEEK MONTH other
WEEK MONTH other:
WEEK MONTH other:
WEEK MONTH other:
WEEK MONTH other: 
WEEK MONTH other:

ete -Z ?ad- g040
be-V._ a.'Tec ---

22. ON-SITE INSPECTIONS	 In your experience, roughly how In your opinion, how often should
often have there been on-site construction there be on-site inspections by a regulatory

Check if not sure: inspections by a regulatory agency? agency?

In your EXPERIENCE - EVERY In your OPINION-EVERY

1 COE WEEK	 MONTH other: WEEK	 MONTH	 other:
2 EPA WEEK	 MONTH other WEEK	 MONTH	 other:
3 USFWS WEEK	 MONTH other: WEEK	 MONTH	 other:
4 NMFS WEEK	 MONTH other: WEEK	 MONTH	 other:
5	 other: WEEK	 MONTH other: WEEK	 MONTH	 other:
6	 other: WEEK	 MONTH other: WEEK	 MONTH	 other:
7	 other: WEEK	 MONTH other: WEEK	 MONTH	 other:
8	 other: WEEK	 MONTH other: WEEK	 MONTH	 other:

(state, local agency, etc.)
A _L goko

he-tt-	 -

23. PERFORMANCE ASSURANCE In your experience, how were the contractors
Check here if not sure:	 usually held responsible for the work they did?

1 withholding of payment
2 performance bonds
3 performance bonus
4 conservation easement
5 legal agreement (e.g., contract)
6 no arrangement made
7	 other:
8	 other:

In ot_y_itLEXEERIENCE

METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED

In your opinion, how should

they be held responsible?

In your OPINION

SHOULD BE USED CA .111:)

SHOULD BE USED 07 AA,
SHOULD BE 

USED I'V‘Cun.
SHOULD BE USED
SHOULD BE USED

CO'SHOULD BE USED
SHOULD BE USED 11V.1"

SHOULD BE USED
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REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal Judgment,

disregarding the particular priorities and biases of your working environment. 

24. PERFORMANCE ASSESSMENT

Check here if nont sure

In your experience, who usually
assesses the quality or success of the

construction contractors' work?

In youLFAELEmicE

In your opinion, who
is the most appropriate
assessor?

in your OPINION

IDEAL ASSESSOR (name:
IDEAL ASSESSOR (name:
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR

1 permitting agency (name: 	
2 other regulatory agency (name: 	
3 project proponent
4 wetland designer
5 special interest group (e.g., Audubon)
6 no one
7	 other:
8	 other:

PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR

25. FOLLOW-UP FORUM
In your OPINION, should there be a meeting after construction of the wetland project at which the construction
contactor is able to describe problems. make suggestions  for their solution, or give input to the overall assessment of
their work?? (circle one)	 YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below)

CONSTRUCTION CONTRACTOR

LOCAL REGULATORS (list below)

OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

1

2

3

4

Where should it usually be held? (circle one)

ON-SITE	 OFF-SITE	 BOTH	 NEITHER (explain: 	

Should a report be generated and made available to future planners? (circle one)

YES	 NO	 NOT SURE
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26. MONITORING PLAN COMPONENTS	 How many monitoring plans do you typically review in one year?
(circle one) 	> 30 	11-30 4-10 <4	none

In your opinion, which 3 items do you feel
are the most and least important components

Check here if not sure:	 of a monitoring plan?

In your OPINION

1 designated monitoring party	 MOST	 LEAST
2 monitoring methods	 MOST	 LEAST
3 monitoring parameters	 MOST	 LEAST
4 schedule for monitoring	 MOST	 LEAST
5 schedule for review of monitoring data	 MOST	 LEAST
6 designated reviewers of monitoring data	 MOST	 LEAST
7 designated place for data to be kept	 MOST	 LEAST
8 instructions for whether data are to be available to the public	 MOST	 LEAST
9 instructions for who to contact when questions arise	 MOST	 LEAST
10 cost of monitoring	 MOST	 LEAST
11 other:	 MOST	 LEAST

1 hydrologic and geologic
factors

2 chemical factors

3 biological factors

In your opinion, generally speaking, what monitoring schedule should 
each set of factors listed below have?
For the 3 items listed, choose the appropriate monitoring phases, If
and check 1 measurement interval for each phase.	 "T` n

r-6 111'5 !In your OPINION 	,n,11

Interval for measurements
Monitoring phases 	weekly monthly 4x/yr	 2x/yr once/yr every ____yrs

pre-impact: 1 - 2 yrs.	 ---pre-impact: < 1 yr.
post-impact: 0 - 6 mos.
post-impact: 6 -24 mos.
post-impact: 2 - 5 yrs.
post-impact: 5 - yrs.
as long as practicable
in perpetuity

pre-impact: 1 -2 yrs.
pre-impact: < 1 yr.
post-impact: 0 - 6 mos.
post-impact: 6 -24 mos.
post-impact: 2 - 5 yrs.
post-impact: 5 - ____ yrs.
as long as practicable
in perpetuity

pre-impact: 1 -2 yrs.
pre-impact: < 1 yr.
post-impact: 0 - 6 mos.
post-impact: 6 -24 mos.
post-impact: 2 - 5 yrs.
post-impact: 5 - yrs.
as long as practicable
in perpetuity

27. MONTTORING REGIME

Check here if not sure:
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In your OPINION

PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE

PROBABLE CAUSE
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28. TYPES OF PROBLEMS

Check here if not sure:

In your experience, what 4 problems
have most commonly and infrequently

occurred in wetland projects?

In your opinion, would
visual monitoring detect
the common problems?

In your EXPERIENCE In your OPINION

I	 plants don't persist COMMON	 INFREQUENT YES	 NO
2 animals species don't persist COMMON INFREQUENT YES	 NO
3 too much water COMMON INFREQUENT YES	 NO
4 too little water COMMON INFREQUENT YES	 NO
5 poor water quality COMMON INFREQUENT YES	 NO
6 browsing (e.g., canada geese, deer) COMMON INFREQUENT YES	 NO
7 lack of available materials COMMON INFREQUENT YES	 NO
8 vandalism COMMON INFREQUENT YES	 NO
9 professional schedule conflict COMMON INFREQUENT
10 time restrictions COMMON INFREQUENT Ct/- 1 P0
11 funding restrictions COMMON INFREQUENT cet	 jf)24-eet
12 technical difficutlties COMMON INFREQUENT
13	 other: COMMON INFREQUENT

fA„,(Avov"---

'1/,-.3	 r- A/ 0

to-

29. REASONS FOR PROBLEMS	 In your opinion, what 5 factors are most likely
Check here if not sure:	 causes for problems?

1 improper substrate specified in design
2 improper grade specified in design
3 unanticipated hydrologic regime
4 improper plant or animal species specified in design
5 improper excavation
6 improper installation of plants (includes wrong species installed)
7 unanticipated plant or animal invasion
8 unanticipated exposure to the elements
9 insufficient time allowed for wetland construction
10 inappropriate timing of construction
11 unforeseeable weather: excessive sun/heat
12
	

frost/hail/snow
13
	

flooding
14
	

excessive wind
15 lack of communication between: planner and construction contractor
16
	

planner and regulator
17
	

regulator and construction contractor
)8
	

project managers and nearby residents
19 unforseeable natural or human-induced disaster

describe:
20	 other:

WETLANDS MITIGATION PLANNING SURVEY: Regulators
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30. PROBLEM SOLVING BY CONSTRUCTION CONTRACTOR
In your experience, if the construction

contractor encountered serious problems,
Check here if not sure:	 what did they usually do about it?

144

In your opinion, what
should a contractor
generally do?

In your OPINIONIn your EXPERIENCE

1/2;»1 met with wetland scientist and devised a plan of action MOST OFTEN LEAST OFTEN	 SHOULD DO	 CL
2 referred to pre-approved contingency plan	 MOST OFTEN LEAST OFTEN	 SHOULD DO
3 did not report problem; remedy improvised 	 MOST OFTEN LEAST OFTEN 	 SHOULD DO
4 did not report problem; no remedy attempted	 MOST OFTEN LEAST OFTEN	 SHOULD DO	 t4
5 other:  	 MOST OFTEN LEAST OFTEN	 SHOULD DO ct.ty,rtA'

31. CONTINGENCY PLAN COMPONENTS How many contingency plans do you typically review in one year?
(circle one) 	> 30 11-30 4-10 <4 none

Check here if not sure:

In your opinion, which 3 items do you feel
are the most and least important components
of a contingency plan?

In your OPINION

1	 flexibility of the objectives MOSTLEAST
2 specific triggers for contingency enactment MOST LEAST CA/,'''
3 schedule for contingency implementation
4 cost of contingency implementation
5 list of anticipated problems

MOST
MOST
MOST

LEAST
LEAST

LEAST

--------°
c.PJLa-

6 specific remedial actions
7 provisions for adjustments and refinement to the plan

MOST
MOST

LEAST
LEAST C/ C41)'in'.

8	 other: MOST LEAST

REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal judgment,

disregarding the particular priorities and biases of your working environment.
"MOST" and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it won't be interpreted as not important.
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1 size of area of impact
2 expected future land uses/

regional context of development proposal
3 public need (for the development)
4 water and wetland dependency
5 alternatives analysis report, including avoidance of the impact
6 relative value of the resource (including scarcity, heritage value)
7 fish and wildlife habitat impacts: local, immediate
8	 cumulative (over time)
9	 in the regional context
10 cost of development project
11 potential precedent
12 expected future land uses/

regional context of mitigation proposal
13 feasibility of mitigation plan
14 feasibility of monitoring plan
15 feasibility of contingency plan
16 potential cost of mitigation
17 coordination of agency mandated jurisdictions
18 professional schedule/administrative feasibility
19	 other:

reviewing wetland In your opinion, which
5 do you feel are most
and least important?

In your OPINION

which 5 factors
important

regulators?
and least

of the

In your EXPFRIENCE

MOST	 LEAST MOST	 LEAST

MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST
MOST

LEAST
LEAST

MOST
MOST

LEAST
-LEAST

LEAST ClItij-MOST LEAST MOST
MOST LEAST MOST LEAST	 6
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST	 JO'Cit-I
MOST LEAST MOST LEAST

A'147)

MOST LEAST MOST LEAST	 C,t
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST
MOST LEAST MOST LEAST

32. PERMIT APPLICATION REVIEW	 In your experience
impact permit applications,

were considered most
Check here if N/A:	 to the majority
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33. BASELINE INFORMATION FOR MMGATION PLANNING
NOTE!!: This question requires considerable effort and knowledge of the technical characteristics of wetlands.
Because you may not have the time or qualifications to thoroughly answer this section, we would like to suggest
that you fill out only the portions you are comfortable with, and skip the others. For instance, if you are a landscape
architect, you may only want to complete the Physical and Vegetation portions. The results will be useful to future
wetland projects, and so we appreciate any input you can give.

A. Rank the importance of the following potential parameters to be used in the design of a wetland creation,
restoration, or enhancement project, where	 1 = critical criteria

2 = very important criteria
3 = important criteria
4 = not important criteria

B. Check whether it is important for each parameter to be measured on a development site (prior to impact) and an
offsite wetland project site, before and after construction.

B.
Should this	 Should this be MEASURED at the ... ? 

be a DESIGN	 DEVELOPMENT	 OFFSTTE WETLAND PROJECT SITE

PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact	 construction	 construction

PHYSICAL
structure

topography
slope
incoming soil type
inlet capacity
soil storage capacity
outlet capacity

substrate
pH
salinity
chemical composition
contamination
porosity
permeability
saturation
stability
texture
grain size
soil type
fertility

HYDROLOGIC
hydroregime

surface water/groundwater
connections
groundwater recharge
groundwater discharge

hydroperiod
tidal range
currents
upstream influences
downstream affects

L

clu,7
ir
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A	 B.
Should this	 Should this be MEASURED at the ... ? 

be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE

PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact 	construction	 construction
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HYDROLOGIC (con't)
surface water

water depth
sheet flow rates
channelized flow rates
pools and riffles
flood/runoff flow alteration

inlet capacity
storage capacity
outlet capacity

wave action
groundwater

flow
direction
velocity

water table elevation
water table depth

water chemistry
salinity
temperature
D.O.
overall chemical composition
ability for pollutant processing
water quality standards

CLIMATIC
microclimate

sun exposure
shading
freezing

overall
%kind
seasonal temperatures

BIOLOGICAL
Ecology/General

primary productivity
secondary productivity
corridors to adjacent habitats

Vegetation
ability to stabilize substrate
liklihood of peat accumulation
diversity
density
native species
adaptability
tenacity
availability
perennial species
potential successional habitats

Cite ck-	 )	 g r- 3
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Vegetation (con't)
tolerance to: (in water or sot»

salt
high metal content
phosphates
regional competitors

Animal Habitat
diversity
density
naturally occurring communities
potential successional habitats
tolerance to:

pollutants
microclimate
regional competitors
migrational competitors

invertebrates
infauna and benthos species
water column and neuston

fish
reptiles
amphibians
mammals

aquatic
terrestrial

birds
insects

CULTURAL
aesthetics
education, experimental
recreation

passive, nonconsumptive
(bird watching, etc.)

active (hiking, fishing, etc.)

A	 B.
Should this	 Should this be MEASURED at the ... ? 

be a DESIGN	 DEVELOPMENT	 OFFSITE VIETL4ND PROJECT SITE
PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact 	construction	 construction

- 1-

fir
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Implementor Survey
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"IMPLEMENTORS"

of wetlands . . .

V If you have contributed to the physical
construction or modification of a wetland
from any aspect — excavation, plant
installation, etc. —

please turn the page

and complete this survey. . .
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GROUP 3. IMPLEMENTORS

REMINDER: Please review the definitions found with the cover letter before
completing this survey. 

1. The state most of your wetlands projects have been in: (circle one)

AK II) OR WA	 B.C., Canada

2.The watersheds or river basins of most of your wetlands projects have been:

Primarily:

Secondarily:

3. The size of most of your wetlands projects has been: (circle one)

<1 ACRE	 1-3 ACRES	 4-10 ACRES	 >10 ACRES

4. The water environment of most of your wetlands projects has been: (circle one)

MARINE ESTUARINE RIVERINE LACUSTRINE PALUSTRENE ALL TYPES

OR other description:

5. The type of work on wetlands has usually been: (circle one)

CREATION	 RESTORATION	 ENHANCEMENT	 NOT SURE

6. Have your wetlands projects usually been in response to a permit?
	

YES	 NO	 NOT SURE

If YES, what permit or license has usually been required? (circle as many as apply)

404

FERC

STATE permit or license: 	

LOCAL permit or license: 	

other:

151
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13. SITS ECTION

Check h	 I N/A:

In your experience in choosing sites for
earlier projects, which 3 factors were

the most and least important to you?

Je your EXPERIENCF

Which do you feel should
generally be considered
most and least important?

In your OPINION

1 size needs
2 planned objective (physical and biological

accommodation of the objectives)

3 expected future land uses on site

4 expected future land uses in surrounding area

5 freedom from disturbance
6 impacts and influences on the regional watershed scale

7 proximity to donor vegetation stands/animals

8 proximity to sediment source, hydrologic system

9 regulatory acceptability

10 relative resource value (value of existing vs. value of proposed)

11	 other: 	

12	 other:

Ms

	_O_T S	 LEAST

	

MOST	 LEAST

	

MOST	 :E.E—fsTST

	MOST 	 LEAST

CO—ST LEAST
'MOST LJAST
MOST
MOST

	

MOST	 LEAST

	

OST	 LEAST

MOST

MOST
MOST
MOST
MOST
MOSJ

CM—OST
(gDSI -

MOST
MOST
MOST

LEAST
LEAST
ft."-

AST
LEAST
LEAST
LEAST
LEAST

GENERAL INSTRUCTIONS
Most of the remaining questions appear in the format shown here. Follow these
directions to expedite your completion of this survey, whether you intend to
mail it in or respond by telephone interview.

1) Read QUESTIONS first Note the slight difference
between left and right questions.

2) Read ANSWERS second
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3) Circle best answers
for each column.
In this example, the 3 most important
factors and the 3 lea  important factors
used in site selection, in
should be circled.

Then circle the 3 most and least
important, ir_ta...„2..ff gi_ns ion — those which
zenerally should be most and least
important.

You will end up with 12 circles for this
question: 3 in each of 4 columns.

Use these lines to
add an answer to
the list, if you wish.

	 N/A = not applicable
Make a check mark if
the question does not
apply to your experience.
If checked, do not circle
any answers.

Page 2
WETLANDS MITIGATION PLANNING SURVEY: Implementors



153

REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal Judgment,

disregarding the particular priorities and biases of your working environment.
"MOST" and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it wonl be interpreted as not important.

7. OBJECTIVES OF PROJECT	 In your experience, what are the 4 most common primary
Check here if not sure:	 and secondary specific objectives of the design?

In your EXPERIFNCE

1 flood storage/storm damage protection
2 groundwater recharge/discharge
3 sediment trapping
4 substrate stabilization/shoreline anchoring
5 water quality maintenance/pollutant processing
6 target species habitat, including refuge, breeding, etc.
7 species diversity and complexity
8 food chain support
9 primary productivity
10 nutrient cycling
11 aesthetic improvements
12 recreation (fishing, bird-watching, etc.)
13 economic (aquaculture, timber, etc.)
14 education (scientific and experimental)
15 cost minimization
16	 other:
17	 other:

PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY
PRIMARY	 SECONDARY     

8. WETLAND PROJECT SITE SELECTION
	

Which factors do you feel should
generally be considered most and least

Check here if not sure:
	 important for site selection?

1 size needs
2 physical and biological accommodation for the objectives
3 expected future land uses on site and in surrounding area
4 freedom from disturbance
5 impacts and influences on the regional watershed scale
6 proximity to donor vegetation stands/animals
7 proximity to sediment source, hydrologic system
8 proximity to area of impact (if mitigation)
9 regulatory acceptability of site	 MOST	 LEAST
10 relative resource value (value of existing vs. value of proposed)	 MOST	 LEAST
11 cost	 MOST	 LEAST
12 other:  	 MOST	 LEAST
13 other:  	 MOST	 LEAST

WETLANDS MITIGATION PLANNING SURVEY: Implementors	 Page 3

In your OPINION

MOST	 LEAST	 , . ...e..4-
MOST	 LEAST	 C.4

MOST	 LEAST
MOST	 LEAST
MOST	 LEAST	 •1'-J
MOST	 LEAST	 ).61 c'	 _..I
MOST	 LEAST
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9. PLANNING FORUM
In your OPINION, should there be a meeting during the early planning phase at which broad project objectives are
discussed? (circle one) YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below)	 LOCAL REGULATORS (list below)

CONSTRUCTION CONTRACTOR	 OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

2

3

4            

10. DESIGN CONSIDERATIONS

Check here if not sure:

Which 5 considerations do you feel should
be considered most and least important
in the design process?
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1 scale of design (1"=10', etc.)
2 simplicity of design
4 structural diversity (physical, not vegetation)
5 plant community patterns
6 use of native species
7 age of transplants
8 substrate or topsoil composition
9 expected future land uses, lifespan of wetland
10 locations of impacts, in the regional landscape context
11 ease of monitoring and maintenance
12 timing of wetland construction
13 expediency of wetland construction
14 replacement prior to impact
15 cost of wetland construction
16	 other: 	
17	 other:

pi your OPINION

MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
MOST	 LEAST
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11. DESIGN SPECIFICATIONS
	

In your opinion, which 3 items do you
feel are the most and least important

Check here if not sure:	 elements of the design specs?

In your OPINION

1 planting plan	 MOST	 LEAST
2 earth and rock moving instructions	 MOST	 LEAST
3 slope gradients	 MOST	 LEAST	

'''4 plant/seed transportation instructions	 MOST	 LEAST	 '
5 plant/seed installation instructions	 MOST	 LEAST	 5
6 watering and fertilization instructions	 MOST	 LEAST
7 animal transportation instructions 	 MOST	 LEAST
8 animal installation instructions 	 MOST	 LEAST
9 general maintenance instructions 	 MOST	 LEAST
10 monitoring instructions	 MOST	 LEAST	 (A'())/(Lfi‘—)11 protection from browsing, vandalism	 MOST	 LEAST
12 instructions for who to contact when questions arise	 MOST	 LEAST
13 other:	 MOST	 LEAST
14 other:	 MOST	 LEAST

12. METHODS OF INFORMING
	

In your experience with wetlands modification
projects, how have you usually been informed of

Check here if N/A:	 your responsibilities?

In your EXPERIENCE

I planting plan
2 contour map
3 combined contour map and planting plan
4 written explanation
5 oral explanation
6	 other:

MOST COMMON
MOST COMMON
MOST COMMON
MOST COMMON
MOST COMMON
MOST COMMON

LEAST COMMON
LEAST COMMON
LEAST COMMON
LEAST COMMON
LEAST COMMON
LEAST COMMON

REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal judgment,

disregarding the particular priorities and biases of your working environment.
"MOST" and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it won't be interpreted as not important. 
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13. DESIGN FORUM
In your OPINION, should there be a meeting during the final planning phase at which specific project objectives
and design details are discussed? (circle one)	 YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE
	

EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below)
	

LOCAL REGULATORS (list below)

CONSTRUCTION CONTRACTOR
	

OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

1

156

2

3

4

Where should it usually be held? (circle one)

ON-SITE 	OFF-SITE	 BOTH

14. CONSTRUCTION ACTIVITIES	 In your experience,
activities

Check here if not sure:	 least important

NEITHER (explain:

3 dowhich 3 construction
were considered most and

by whoever hired you?

In your opinion, which
feel are your most and

least important activities?

In your EXPERIENCE In your OPINION

1	 research landscaping techniques MOST	 LEAST MOST	 LEAST
2 delineate wetlands, gather baseline data MOST	 LEAST MOST	 LEAST
3 communicate regularly with regulators and planners
4 give input to design

MOST	 LEAST
MOST	 LEAST

MOST	 LEAST
MOST	 LEAST 5

5 obtain the materials (soil, plants, etc.) MOST	 LEAST MOST	 LEAST
6 perform excavation and planting MOST	 LEAST MOST	 LEAST
7 irrigate and fertilize MOST	 LEAST MOST	 LEAST 71,18 monitor establishment of plants and hydrologic system MOST	 LEAST MOST	 LEAST
9 remedy unsuccessfully established plants or hydrology MOST	 LEAST MOST	 LEAST
10	 advise local residents of maintenance requirements MOST	 LEAST MOST	 LEAST
11	 other: MOST	 LEAST MOST	 LEAST
12	 other: MOST	 LEAST MOST	 LEAST
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15. SOURCING PLANTS	 In your experience obtaining wetland
Check here if N/A:	 plants or seeds (excluding trees and large

shrubs), where do you obtain most of them?

In your opinion, where
most plants (except trees
large shrubs) be obtained?

In your OPINION

should
and

In your EXPERIENCE

I	 nursery (non-specialized)
2 native plant nursery

USUAL SOURCE
USUAL SOURCE

IDEAL SOURCE
IDEAL SOURCE

rj-L)

3 natural donor site (including on-site) USUAL SOURCE IDEAL SOURCE
4 seed wholesaler
5	 other:

USUAL SOURCE
USUAL SOURCE

IDEAL SOURCE
IDEAL SOURCE

01,

6	 other: USUAL SOURCE IDEAL SOURCE

16. COMPENSATING PLANT DONOR SITE	 In your experience
obtaining such plants from natural
donor sites, how do you generally

Check here if N/A:	 compensate for loss of vegetation?

In your opinion, how should 
a natural donor site generally
be compensated its loss (excluding
trees and large shrubs)?

I replanting
2 no environmental compensation
3 limit the harvested area
4	 other:
5	 other: 	

Jn your EXPERIENCE

USUAL METHOD
USUAL METHOD
USUAL METHOD
USUAL METHOD
USUAL METHOD

In your OPINION

IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD

17. SOURCING ANIMALS	 In your experience obtaining wetland
Check here if N/A:	 fauna, where do you usually obtain them?

In your opinion, where
they generally be obtained?

in your OPINION

should

in your EXPERIENCE

"donor site 	 (including on-site) USUAL SOURCE IDEAL SOURCE CAIILLL-
2 wholesaler USUAL SOURCE IDEAL SOURCE C.1"."
3 no specific source USUAL SOURCE IDEAL SOURCE trt,4—"
4	 other: USUAL SOURCE IDEAL SOURCE
5	 other: USUAL SOURCE IDEAL SOURCE

In your opinion, how
should a donor site
generally be
compensated its loss?

18. COMPENSATING ANIMAL DONOR SITE
	

In your experience
obtaining animals from

donor sites, how do yop generally
Check here if N/A: compensate for loss of fauna?

in your EXPERIFNCE

I restock from: 	
2 no environmental compensation
3	 other:
4	 other:

USUAL METHOD
USUAL METHOD
USUAL METHOD
USUAL METHOD

in your OPINION

IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
IDEAL METHOD
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21. PERFORMANCE ASSURANCE
Check here if N/A:

I withholding of payment
2 performance bonds
3 performance bonus
4 conservation easement
5 legal agreement (e.g., contract)
6 no arrangement made
7	 other:
8	 other:

In your experience, how were you usually
held responsible for the work you did?

In your EXPERIENCE

METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED
METHOD USED

19. CONSTRUCTION-PHASE MONITORING BY PLANNERS
In your experience, roughly how often has

a project planner in each of the listed fields
Check if not sure:

FOR EXAMPLE:

performed construction phase monitoring?

In your EXPERIENCE- EVERY

biologist WEEK MONTH othe—r":7 \21

1 biologist WEEK MONTH other.
2 geologist WEEK MONTH other:
3 hydrologist WEEK MONTH other:
4 landscape architect WEEK MONTH other:
5 civil engineer WEEK MONTH other:
6	 other: WEEK MONTH other:
7	 other: WEEK MONTH other:
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In your opinion, roughly how often should
a project planner in each field perform
construction phase monitoring?

In your OPINION - EVERY

	MONTH other.	

	WEEK MONTH other: 	

	

WEEK MONTH other: 	

	

WEEK MONTH other: 	

	

WEEK MONTH other: 	

	

WEEK MONTH other: 	
	WEEK MONTH other: 	

	

WEEK MONTH other: 	

.1- ea	 4ixo
be-tt-

20. ON-SITE INSPECTIONS	 In your experience, roughly how
often have there been on-site construction

Check if not sure:	 inspections by a regulatory agency?

In your EXPFRIENCE- EVERY

I COE	 WEEK MONTH other. 	
2 EPA	 WEEK MONTH other: 	
3 USFWS	 WEEK MONTH other: 	
4 NMFS	 WEEK MONTH other: 	
5 other:  	 WEEK MONTH	 other: 	
6 other:  	 WEEK MONTH	 other: 	
7 other:  	 WEEK MONTH	 other: 	
8 other:  	 WEEK MONTH	 other: 	

(state, local agency, etc.)

In your opinion, roughly how often should 
there be on-site inspections by a regulatory
agency?

in your OPINION-EVERY

WEEK MONTH other: 	
WEEK MONTH other: 	
WEEK MONTH other: 	
WEEK MONTH other: 	
WEEK MONTH other: 	
WEEK MONTH other: 	
WEEK MONTH other: 	
WEEK MONTH other: 	

0„,(1,c-Zz

û. be -V--	 ciL

In your opinion, how should
you be held responsible?

in your OPINION

SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED
SHOULD BE USED

• ;0--cut"

•00- 11 `;)/
1
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REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and personal judgment,

disregarding the particular priorities and biases of your working environment.
"MOST- and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, Le., if an item is Least important it won't be interpreted as not important.

22. PERFORMANCE ASSESSMENT

Check here if not sure:

In your experience, who usually
assesses or judges  the quality

or success of your work?

In your EXPERIFNCE

In your opinion, who
is the most appropriate
assessor?

In your OPINION

IDEAL ASSESSOR (name:
IDEAL ASSESSOR (name:
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR
IDEAL ASSESSOR

1 permitting agency (name: 	
2 other regulatory agency (name: 	
3 project proponent
4 wetland designer
5 special interest group (e.g., Audubon)
6 no one
7	 other:
8 other:

PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR
PRIMARY ASSESSOR

23. FOLLOW-UPFOLLOW-UP FORUM
In your OPINION, should there be a meeting after construction of the wetland project at which the construction
contractor is able to describe problems. make suggestions for their solution, or give input to the overall assessment of
their work?? (circle one)	 YES	 NO	 NOT SURE

If YES, who should be represented? (circle as many as needed)

COE	 EPA	 USFWS	 NMFS	 PROJECT PROPONENT	 PLANNER/DESIGNER

STATE REGULATORS (list below) 	 LOCAL REGULATORS (list below)

CONSTRUCTION CONTRACTOR	 OUTSIDE EXPERT (list discipline below)

Other: (by profession or agency; name is optional)

1

2

3

4

Where should it usually be held? (circle one)

ON-SITE	 OFF-SITE	 BOTH	 NEITHER (explain: 	

Should a report be generated and made available to future planners? (circle one)

YES	 NO	 NOT SURE

Page 9WETLANDS MITIGATION PLANNING SURVEY: Implementors



24. MONITORING PLAN COMPONENTS

Check here if not sure:

In your opinion, which 3 items do you feel
are the most and least important components
of a monitoring plan?
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In your OPINION

1 designated monitoring party	 MOST	 LEAST
2 monitoring methods	 MOST	 LEAST
3 monitoring parameters	 MOST	 LEAST
4 schedule for monitoring	 MOST	 LEAST
5 schedule for review of monitoring data	 MOST	 LEAST
6 designated reviewers of monitoring data	 MOST	 LEAST
7 designated place for data to be kept	 MOST	 LEAST
8 instructions for whether data are to be available to the public	 MOST	 LEAST
9 instructions for who to contact when questions arise	 MOST	 LEAST
10 cost of monitoring	 MOST	 LEAST
11 other:  	 MOST	 LEAST

25. MONITORING REGIME

Check here if not sure:

In your opinion, generally speaking, what monitoring schedule should 
each set of factors listed below have?
For the 3 items listed, choose the appropriate monitoring phases,
and check I measurement interval for each phase.

çecP
In your OPINION

1 hydrologic and geologic
factors

2 chemical factors

3 biological factors

Interval for measurements
Monitoring yhases 	weekly monthly 4x/yr	 2x/yr once/yr every ___yrs

pre-impact: 1 - 2 yrs.
pre-impact: < 1 yr.
post-impact: 0 - 6 mos.
post-impact: 6 - 24 mos.
post-impact: 2 - 5 yrs.
post-impact: 5 - yrs.
as long as practicable
in perpetuity

pre-impact: 1 -2 yrs.
pre-impact: <1 yr.
post-impact: 0 -6 mos.
post-impact: 6-24 mos.
post-impact: 2 - 5 yrs.
post-impact: 5 - ___ yrs.
as long as practicable
in perpetuity

pre-impact: 1 -2 yrs.
pre-impact: <1 yr.
post-impact: 0 - 6 mos.
post-impact: 6-24  mos.
post-impact: 2-5 yrs.
post-impact: 5 - yrs.
as long as practicable
in perpetuity

WETLANDS MITIGATION PLANNING SURVEY: Implementors	 Page 10
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In your experience, what 4 types
of problems have you most commonly
encountered in your wetland projects?

In your EXPERIFNCE

In your opinion, would
visual monitoring detect
the common problems?

ln your OPINION

COMMON	 INFREQUENT YES	 NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON INFREQUENT YES NO
COMMON
COMMON

INFREQUENT
INFREQUENT fry c

COMMON
COMMON

INFREQUENT
INFREQUENT tA

Er,
)

0tn

COMMON INFREQUENT

26. TYPES OF PROBLEMS

Check here if not sure:

1 plants don't persist
2 animais species don't persist
3 too much water
4 too little water
5 poor water quality
6 browsing (e.g., canada geese, deer)
7 lack of available materials
8 vandalism
9 professional schedule conflict
10 time restrictions
11 funding restrictions
12 technical difficutlfies
13 other:

• CL,

27. REASONS FOR PROBLEMS
	

In your opinion, what 5 factors are most likely

Check here if not sure:	 causes for problems?

1 improper substrate specified in design
2 improper grade speci fied in design
3 unanticipated hydrologic regime
4 improper plant or animal species specified in design
5 improper excavation
6 improper installation of plants (includes wrong species installed)
7 unanticipated plant or animal invasion
8 unanticipated exposure to the elements
9 insufficient time allowed for wetland construction
10 inappropriate timing of construction
11 unforeseeable weather: excessive sun/heat
12	 frost/hail/snow
13	 flooding
14	 excessive wind
15 lack of communication between: planner and construction contractor
16	 planner and regulator
17	 regulator and construction contractor
18	 project managers and nearby residents
19 unforseeable natural or human-induced disaster

describe: 	
20	 other:

Jr your OPINION

PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE
PROBABLE CAUSE

PROBABLE CAUSE     

REMINDER: Definitions
"IN YOUR EXPERIENCE": A request to answer question based on your generalized experience related to

wetland projects.
"IN YOUR OPINION": A request to answer question based on your expertise and persona l judgment,

disregarding the particular priorities and biases of your working environment.
"mosr and "LEAST": The most and least important items RELATIVE to the list shown. Most and Least do not

imply absolute importance, i.e., if an item is Least important it won't be interpreted as not important. 

WETLANDS MITIGATION PLANNING SURVEY: Implementors
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28. PROBLEM SOLVING BY CONSTRUCTION CONTRACTOR
In your experience, if you

encountered serious problems,
Check here if not sure:	 what did you usually os about it?

In your EXPFRIENCE

162

In your opinion, what
should a contractor
generally do?

In your OPINION

1 met with wetland scientist and devised a plan of action MOST OFTEN LEAST OFTEN	 SHOULD DO
2 referred to pm-approved contingency plan	 MOST OFTEN LEAST OFTEN	 SHOULD DO
3 did not report problem; remedy improvised	 MOST OFTEN LEAST OFTEN	 SHOULD DO
4 did not report problem; no remedy attempted	 MOST OFTEN LEAST OFTEN	 SHOULD DO
5 other:  	 MOST OFTEN LEAST OFTEN	 SHOULD DO

29. CONTINGENCY PLAN COMPONENTS

Check here if not sure:

In your opinion, which 3 items do you feel
are the most and least important components
of a contingency plan?  

In your OPINION 

1 flexibility of the objectives	 MOST	 LEAST
2 specific triggers for contingency enactment 	 MOST	 LEAST
3 schedule for contingency implementation 	 MOST	 LEAST
4 cost of contingency implementation 	 MOST	 LEAST
5 list of anticipated problems	 MOST	 LEAST
6 specific remedial actions	 MOST	 LEAST
7 provisions for adjustments and refinement to the plan	 MOST	 LEAST
8 other:  	 MOST	 LEAST    

30. PERMIT APPLICATION REVIEW

Check here if not sure:

In your opinion on wetland impact permit application
reviews, what should be the 5 most and least important
considerations to the regulators?

In your OPINION

1 size of area of impact	 MOST	 LEAST
2 expected future land uses/regional context of development proposal	 MOST	 LEAST
3 public need (for the development)	 MOST	 LEAST
4 water and wetland dependency	 MOST	 LEAST
5 alternatives analysis report, including avoidance of the impact	 MOST	 LEAST
6 relative value of the resource (including scarcity, heritage value)	 MOST	 LEAST
7 fish and wildlife habitat impacts: local, immediate	 MOST	 LEAST
8	 cumulative (over time)	 MOST	 LEAST
9	 in the regional context	 MOST	 LEAST
10 cost of development project	 MOST	 LEAST
11 potential precedent	 MOST	 LEAST
12 expected future land uses/regional context of mitigation proposal	 MOST	 LEAST
13 feasibility of mitigation plan	 MOST	 LEAST
14 feasibility of monitoring plan	 MOST	 LEAST
15 feasibility of contingency plan	 MOST	 LEAST
16 potential cost of mitigation	 MOST	 LEAST
17 coordination of agency mandated jurisdictions	 MOST	 LEAST
18 professional schedule/administrative feasibility 	 MOST	 LEAST
19 other:	 MOST	 LEAST
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31. BASELINE INFORMATION FOR MMGATION PLANNING
NOTE!!: This question requires considerable effort and knowledge of the technical characteristics of wetlands.
Because you may not have the time or qualifications to thoroughly answer this section, we would like to suggest
that you fill out only the portions you are comfortable with, and skip the others. For instance, if you are a landscape
architect, you may only want to complete the Physical and Vegetation portions. The results will be useful to future
wetland projects, and so we appreciate any input you can give.

A. Rank the importance of the following potential parameters to be used in the design of a wetland creation,
restoration, or enhancement project, where	 1 = critical criteria

2 = very important criteria
3 = important criteria
4 = not important criteria

B. Check whether it is important for each parameter to be measured  on a development site (prior to impact) and an
offsite wetland project site, before and after construction.

A	 B.
Should this	 Should this be MEASURED at the .. . ?
be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE
PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact	 construction	 construction

PHYSICAL
structure

topography
slope
incoming soil type
inlet capacity
soil storage capacity
outlet capacity

substrate
pH
salinity
chemical composition
contamination
porosity
permeability
saturation
stability
texture
grain size
soil type
fertility

HYDROLOGIC
hydroregime

surface water/groundwater
connections
groundwater recharge
groundwater discharge

hydroperiod
tidal range
currents
ups ret am influences
downstream affects

C.-At dc	
z

--titz.rWETLANDS MITIGATION PLANNING SURVEY: Implementors Page 13



HYDROLOGIC (can't)
surface water

water depth
sheet flow rates
channelized flow rates
pools and riffles
flood/runoff flow alteration

inlet capacity
storage capacity
outlet capacity

wave action
groundwater

flow
direction
velocity

water table elevation
water table depth

water chemistry
salinity
temperature
D.O.
overall chemical composition
ability for pollutant processing
water quality standards

\V

1`)

	 ^-) 
,-)1‘

A
Should this	 Should this be MEASURED at the ... ?
be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE
PARAMETER? 	SI7'E	 before	 after
1 2 3 4	 prior to impact 	construction	 construction

164  

CLIMATIC
microclimate

sun exposure
shading
freezing

overall
wind
seasonal temperatures 

BIOLOGICAL
Ecology/General

primary productivity
secondary productivity
corridors to adjacent habitats

Vegetation
ability to stabilize substrate
liklihood of peat accumulation
diversity
density
native species
adaptability
tenacity
availability
perennial species
potential successional habitats 
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Vegetation (con't)
tolerance to: (in water or soil)

salt
high metal content
phosphates
regional competitors

Animal Habitat
diversity
density
naturally occurring communities
potential successional habitats
tolerance to:

pollutants
microclimate
regional competitors
migrational competitors

invertebrates
infauna and benthos species
water column and neuston

fish
reptiles
amphibians
mammals

aquatic
terrestrial

birds
insects

CULTURAL
aesthetics
education, experimental
recreation

passive, nonconsumptive
(bird watching, etc.)

active (hiking, fishing, etc.)

Y /1-1

CX ;.

A	 B.
Should this	 Should this be MEASURED at the . .. ? 

be a DESIGN	 DEVELOPMENT	 OFFSITE WETLAND PROJECT SITE
PARAMETER? 	SITE	 before	 after
1 2 3 4	 prior to impact 	construction	 construction

165
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 SIXTH AVENUE
SEATTLE. WASHINGTON 98101
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REPLY TO
ATTN OF

p.IEMORANDUM

SUBJECT: Wetlands Mitigation Survey

FROM:	 Kathleen Kunz
Wetland Specialist'-

TO:	 Survey Recipient

The Region 10 office of the Environmental Protection Agency
developed the enclosed survey with the intent of gaining a
greater understanding of the procedures developed to replace lost
wetland habitats, either as a response to a permit process or as
a project to increase the wetland resource base. Our goal in
this study is to identify the steps recognized by experts as
necessary to develop a functioning wetland from the planning
stages to construction.

We expect to generate information necessary to facilitate
more effective wetland mitigation. For the purpose of this
study, we will consider all projects which intended to create,
enhance, and/or restore wetlands as "wetland mitigation
projects."	 It is important to note that we are not limiting our
investigation to mitigation generated by a regulatory process.
We believe there are additional important lessons to be learned
from the experiences of researchers, refuge managers, non-profit
organizations, and others.

Your name has been selected from a carefully compiled list
of people involved in wetlands work in the Pacific Northwest.
Your expertise and participation is crucial to the success of
this project.

The survey usually takes 45 - 60 minutes to complete. For
you convenience, the option of responding by phone in an
interview setting exists. Ann Soule, of our office, will call
you in the next two weeks to ask whether you prefer to respond by
telephone and, if so, to set up an appointment for the interview.
Whichever you prefer, we would appreciate your response by August
11th. 1989.



2

We have categorized all survey recipients into three
separate groups:

• Planners
• Regulators
. Implementors

If our information indicates that you fall into more than
one category, you play receive a survey for more than one group.
Your participation in each category is important and necessary.
Please inform Ann when she calls if this is your situation.
Specific definitions of these categories and other terms used in
the survey are included on the attached page.

We realize completion is a significant request, but each
completed survey will aid in the understanding of current and
optimal procedures and considerations for wetland mitigation
planning. We consider the time you spend on our survey a
valuable contribution to the effort to reduce wetland loss, and
to continuing improvement of the success of mitigation efforts in
the Pacific Northwest.

If you have any questions or comments please call Ann Soule
at (206)464-7932 (SCAN 576-7932). You may return the survey in
the enclosed envelope, or to mail stop WD-138 at this office.
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DEFINITIONS

Recipient Groups

PLANNER: An individual who has performed technical design for a wetland
project. Usually a public or private sector ecologist, landscape architect, or
civil engineer.

REGULATOR: An individual who has reviewed wetland permit applications
or mitigation plans. Usually federal, state, or local agency staff, but also
includes special interest organizations, tribes, citizen activists, etc.

IMPLEMENTOR: An individual who has performed any wetland ocnstruciton
activities. Usually an excavator or landscaper, but also includes
researchers and non-profit groups.

Regulatory Terms

MITIGATION: For purposes of this survey mitigation refers to compensation
for lost wetland values through creation, restoration, or enhancement of
wetland habitats, on- or off-site.

COMPENSATION: To replace or offset. See MITIGATION.

CREATION: Using engineering for production of wetland habitat where none
previously existed.

RESTORATION: Return of degraded or destroyed natural wetlands to a tate
that is similar to that in which they existed originally.

ENHANCEMENT: Improvement of the functional value of degraded natural
wetlands to a state that is similar to that in which they existed originally.

Survey Terms

"IN YOUR EXPERIENCE": A request to answer question based on your
generalized experience related to wetland projects.

"IN YOUR OPINION": A request to answer question based on your
professional and personal judgment, disregarding the particular priorities
and biases of your working environment.

"MOST" and "LEAST": The most and least important items RELATIVE to the
list shown. Most and Least do not imply is Least important it won't be
interpreted as not important.
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N/A: Not Applicable means you have very little or no experience in something,
i.e., have performed an activity fewer than three times.

USUALLY: More than half the time.

DEVELOPMENT SITE: The area of impacts to wetlands.

WETLAND PROJECT SITE: The area of wetland creation or rehabilitation.

Kinds of Documents

CONCEPTUAL PLAN: Initial written submittal. Documentation of general
concepts for wetland construction, usually including project objectives, site
information and data, mitigation requirements (if any), etc.

DESIGN SPECIFICATIONS: Detailed design document, usually including
excavation instructions, planting plan, watering schedule, maintenance
requirements, etc.

MONITORING PLAN: Document usually containing when, what, how, and by
whom monitoring should be conducted, and how often and by whom
monitoring data should be reviewed.

CONTINGENCY PLAN: Document containing alternative methods and/or
designs which would be adopted in the event of construction or
maintenance problems.
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U.S. ENVIRONMENTAL PROTECTION AGENCY

.0o3	
REGION 10

sr+, 
d., 	1200 SIXTH AVENUE

SEATTLE , WASHINGTON 98101
o1. Za
çe
l't•qc pR 01

REPLY TOTO
ATTN OF WD-138

MEMORANDUM

SUBJECT: Wetlands Mitigation Planning Survey

FROM:	 Ann Soulec)6
THRU:	 Kathleen KuD..7.--

TO:	 All Survey Recipients

To those of you who completed and returned the survey by the
deadline - our heartfelt thanks! We have had an excellent response
so far. Your contribution is vital to the success of this project.

To those of you who have not yet submitted your survey, please
take this as a reminder to send it in as soon as possible. A late
response is still valuable to us. Due to logistical difficulties
we were not able to contact all recipients personally, as we
intended. If you were not reached, but would like to respond to the
questionnaire over the telephone, please call or write Kathleen
Kunz at this office, (206)442-1414, to schedule an interview.

Once again, we sincerely appreciate your involvement.
Adequate protection of our wetlands resources is our common goal.
We hope this study will aid reaching that goal.

Thanks again for your time and effort!
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*Total percentages will be equal for Planners and Regulators if all respondents answered the question
properly, i.e., selected the requested number of answer choices for "most" and "least" important.



CONCEPTUAL CONSIDERATIONS
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* Total percentages will be equal for Planners and Regulators if all respondents answered the question
properly, i.e., selected the requested number of answer choices for "most" and "least" important.
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REASONS FOR PROBLEMS
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APPENDU( I

Likelihood Chi-square Ratios
for Group Opinion Data
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Likelihood chi-square values and probabilities for paired tests between groups.

SITE SELECTION

Most Important Considerations
	 1.2_yst
	

ILIal	 R vs. I 
VALUE PROB VALUE PROB VALUE PROB
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A size needs
B physical and biological

accommodation for the objectives
C expected future land uses on site

and in surrounding area
D freedom from disturbance
E impacts and influences on the

regional watershed scale
F proximity to donor vegetation

stands/animals
G proximity to sediment source,

hydrologic system
H proximity to area of impact (if

mitigation)
I regulatory acceptability of site
1 relative resource value (value of

existing vs. value of proposed)
K cost
L other:
M other:

[Column Averages]

0.316 0.574 0.010 0.919 0.132 0.717

0.009 0.925 0.022 0.883 0.004 0.950

3.713 0.054 0.005 0.944 2.399 0.121
0.075 0.784 0.686 0.408 0.313 0.576

3.978 0.046 0.003 0.957 2.368 0.124

0.594 0.441 0.163 0.687 1.059 0.304

3.666 0.056 2.251 0.134 0.029 0.866

1.008 0.315 0.885 0.347 2.865 0.091
0.252 0.616 0.043 0.836 0.364 0.546

0.151 0.698 0.171 0.680 0.506 0.477
0.594 0.441 0.100 0.752 0.116 0.734
0.043 0.836 0.294 0.588 0.116 0.734
N/A N/A N/A N/A N/A N/A

1.200 0.482 0.386 0.678 0.856 0.520
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I' vs. R
VALUE PROB

P vs. I
VALUE PROB

R vs. I
VALUE PROB

0.847 0.357 0.022 0.883 0.390 0.532

N/A N/A 2.331 0.127 1.953 0.162

0.252 0.616 0.772 0.380 0.175 0.676
0.252 0.616 0.814 0.367 1.576 0.209

2.275 0.132 2.469 0.116 0.080 0.777

2.198 0.138 0.139 0.709 0.745 0.388

4.675 0.031 0.671 0.413 1.091 0.296

0.772 0.380 0.020 0.887 0.744 0.388
0.100 0.752 0.354 0.552 0.094 0.760

1.481 0.224 0.135 0.713 0.416 0.519
7.873 0.005 0.129 0.720 3.836 0.050
2.294 0.130 1.579 0.209 N/A N/A
1.719 0.190 N/A N/A 0.987 0.320

2.062 0.298 0.786 0.506 1.007 0.423

Least Important Considerations

A size needs
B physical and biological

accommodation for the objectives
C expected future land uses on site

and in surrounding area
D freedom from disturbance
E impacts and influences on the

regional watershed scale
F proximity to donor vegetation

stands/animals
G proximity to sediment source,

hydrologic system
H proximity to area of impact (if

mitigation)
I regulatory acceptability of site
J relative resource value (value of

existing vs. value of proposed)
K cost
L other: 	
M other:

[Column Averages]



Likelihood chi-square values and probabilities for paired tests between groups.

CONCEPTUAL CONSIDERATIONS

Most Important Consideration	 P vs. R
VALUE PROB

A habitat value to be gained
B functional replacement
C probability for success
D construction feasibility
E expected functional lifespan
F likelihood of acceptance by regulators
G watershed characteristics
H design and construction cost
I other: 	
J other: 	

[Column Averages]

Least Important Consideration 	12_15_,E
VALUE PROB

A habitat value to be gained
B functional replacement
C probability for success
D construction feasibility
E expected functional lifespan
F likelihood of acceptance by regulators
G watershed characteristics
H design and construction cost
I	 other:
J	 other: 	

[Column Averages]
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1.073 0.300
12.295 0.000
0.034 0.853
0.204 0.652
7.156 0.007
0.022 0.882
0.755 0.385
3.697 0.055
3.155 0.076
N/A N/A

3.155 0.357

1.264 0.261
5.900 0.015
0.011 0.918
1.636 0.201
0.096 0.757
0.333 0.861
0.001 0.969
0.421 0.003
0.526 0.468
1.264 0.261

1.145 0.471



Likelihood chi-square values and probabilities for paired tests between groups.

DESIGN CONSIDERATIONS
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P vs. R
VALUE PROB

P vs. I
VALUE PROB

R vs. I
VALUE PROB

0.011 0.915 0.183 0.669 0.104 0.747
0.001 0.973 2.231 0.135 2.022 0.155

4.908 0.027 0.284 0.594 0.424 0.515

4.311 0.038 0.456 0.499 1.298 0.255
2.639 0.104 0.145 0.703 1.038 0.308
0.936 0.333 1.299 0.254 3.713 0.054
0.220 0.639 2.791 0.095 4.013 0.045
0.435 0.510 0.111 0.739 0.785 0.375

0.931 0.335 2.231 0.135 0.395 0.529

3.375 0.066 3.051 0.081 0.016 0.901
2.596 0.107 0.015 0.902 2.154 0.142
0.927 0.336 8.905 0.003 4.366 0.037
0.534 0.465 0.183 0.669 0.045 0.832

14.212 0.000 1.287 0.257 4.868 0.027
1.053 0.305 0.181 0.670 0.220 0.639
0.830 0.362 0.048 0.827 1.011 0.315
N/A N/A N/A N/A N/A N/A

2.370 0.345 1.463 0.452 1.655 0.367

Most Important Consideration

A scale of design (1"=10', etc.)
B simplicity of design
C feasibility of design to fulfill

stated objective
D structural diversity (physical, not

vegetation)
E plant community patterns
F use of native species
G age of transplants
H substrate or topsoil composition
I expected future land uses, lifespan

of wetland
J locations of impacts, in the

regional landscape context
K ease of monitoring and maintenance
L liming of wetland construction
M expediency of wetland construction
N replacement prior to impact
O cost of wetland construction
P other: 	
Q other:

[Column Averages]
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Least Important Consideration	 P vs. R
	

P vs. I
	

R vs. I
VALUE PROB VALUE PROB VALUE PROB

A scale of design (1"=10', etc.)
B simplicity of design
C feasibility of design to fulfill

stated objective
D structural diversity (physical, not

vegetation)
E plant community patterns
F use of native species
G age of transplants
H substrate or topsoil composition
I expected future land uses, lifespan

of wetland
J locations of impacts, in the

regional landscape context
K ease of monitoring and maintenance
L timing of wetland construction
M expediency of wetland construction
N replacement prior to impact
O cost of wetland construction
P other:
Q other: 	

[Column Averages]

2.085 0.149 0.449 0.503 0.349 0.555
0.205 0.651 0.001 0.977 0.171 0.680

2.773 0.096 0.594 0.441 N/A N/A

1.568 0.211 0.004 0.949 0.999 0.318
5.400 0.020 0.183 0.669 2.442 0.118
1.260 0.262 2.854 0.091 6.022 0.014
0.831 0.362 0.085 0.771 0.245 0.620
0.024 0.877 0.007 0.933 0.045 0.832

0.745 0.388 1.850 0.174 0.387 0.534

7.000 0.456 0.177 0.674 0.052 0.820
0.208 0.649 1.400 0.237 2.364 0.124
0.371 0.542 0.189 0.664 0.010 0.921
0.038 0.846 1.855 0.173 1.347 0.246
0.862 0.353 0.720 0.396 2.622 0.105

19.976 0.000 3.600 0.058 4.366 0.037
1.260 0.262 0.891 0.345 N/A N/A
N/A N/A N/A N/A N/A N/A

2.788 0.383 0.929 0.503 1.530 0.423



Likelihood chi-square values and probabilities for paired tests between groups.

CONSTRUCTION ACTIVITIES

Most Important Consideration
	 r vs. R
	

P vs. I 
	

R vs.! 
VALUE PROB VALUE PROB VALUE PROB
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A research landscaping techniques
B delineate wetlands, gather

baseline data
C communicate regularly with

regulators and planners
D give input to design
E obtain materials (soil, plants,etc.)
F perform excavation and planting
G irrigate and fertilize
H monitor establishment of plants

and hydrologic system
I remedy unsuccessfully established

plants or hydrology
J advise local residents of

maintenance requirements
K other: 	
L other:

[Column Averages]

Least Important Consideration

A research landscaping techniques
B delineate wetlands, gather

baseline data
C communicate regularly with

regulators and planners
D give input to design
E obtain materials (soil, plants,etc.)
F perform excavation and planting
G irrigate and fertilize
H monitor establishment of plants

and hydrologic system
I remedy unsuccessfully established

plants or hydrology
J advise local residents of

maintenance requirements
K other: 	
L other:

[Column Averages]

0.006 0.939 0.075 0.784 0.115 0.735

2.014 0.156 1.525 0.217 6.029 0.014

1.469 0.226 2.286 0.131 6.446 0.011
0.053 0.819 0.092 0.762 0.252 0.616
2.523 0.112 0.503 0.478 0.490 0.484
0.266 0.606 0.389 0.533 1.145 0.285
0.006 0.939 0.075 0.784 0.115 0.735

9.703 0.002 13.743 0.000 0.882 0.348

5.425 0.020 0.034 0.854 4.701 0.030

0.421 0.517 1.972 0.160 1.911 0.167
2.979 0.084 0.121 0.728 0.052 0.820
4.270 0.039 N/A N/A 2.086 0.149

2.428 0.372 1.892 0.494 2.019 0.366

Ly_LI
VALUE PROB

R vs. I
VALUE PROB VALUE PROB

2.984 0.084 2.162 0.141 0.004 0.948

0.299 0.584 5.061 0.024 7.238 0.007

0.003 0.959 2.004 0.157 2.086 0.149
5.425 0.020 0.259 0.611 2.402 0.121
0.511 0.475 0.198 0.657 1.149 0.284
0.315 0.574 0.259 0.611 1.003 0.317
0.511 0.475 1.809 0.179 3.820 0.051

1.912 0.167 7.841 0.005 3.198 0.074

0.001 0.972 0.121 0.728 0.098 0.754

0.023 0.879 0.007 0.934 0.047 0.829
N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A

1.198 0.519 1.972 0.405 2.105 0.353



Likelihood chi-square values and probabilities for paired tests between groups.

REASONS FOR PROBLEMS

Probable Cause 	J' vs. R 	EiEd	 R vs. I 
VALUE PROB VALUE PROB VALUE PROB

A improper substrate specified in
design

B improper grade specified in design
C unanticipated hydrologic regime
D improper plant or animal species

specified in design
E improper excavation
F improper installation of plants

(includes wrong species installed)
G unanticipated plant or animal

invasion
H unanticipated exposure to the

elements
I insufficient time allowed for

wetland construction
J inappropriate timing of

construction
K unforeseeable weather:

excessive sun/heat
L frost/hail/snow
M flooding
N excessive wind
P lack of communication between:

planner and construction contractor
Q lack of communication between:

planner and regulator
R lack of communication between:

regulator and construction
contractor

S lack of communication between:
project managers and nearby
residents

T unforseeable natural or human-
induced disaster

U other:

[Column Averages]
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0.023 0.880 0.001 0.973 0.011 0.917
0.092 0.762 0.009 0.924 0.131 0.717
0.872 0.350 0.103 0.748 1.311 0.252

0.142 0.706 0.114 0.736 0.435 0.510
3.624 0.057 5.640 0.018 0.289 0.591

2.220 0.136 0.103 0.748 1.098 0.295

0.946 0.331 0.044 0.833 0.465 0.495

0.643 0.423 1.060 0.303 2.816 0.093

6.683 0.010 2.124 0.145 0.959 0.327

0.001 0.978 0.663 0.415 0.555 0.456

2.355 0.125 0.611 0.435 0.435 0.510
0.138 0.711 0.053 0.818 0.014 0.906
0.119 0.731 3.165 0.075 3.915 0.048
4.856 0.028 0.981 0.322 1.588 0.208

0.457 0.499 1.825 0.177 3.532 0.060

0.295 0.587 0.114 0.735 0.030 0.863

3.559 0.059 0.114 0.735 3.945 0.047

0.075 0.784 2.076 0.150 2.558 0.110

0.036 0.850 2.294 0.130 1.563 0.211
0.001 0.971 0.114 0.735 0.083 0.773

1.357 0.499 1.060 0.508 1.287 0.419



Likelihood chi-square values and probabilities for paired tests between groups.

PERMIT APPLICATION REVIEW

Most Important Consideration	 P vs. R
	

Ilysi	 R vs. I
VALUE PROB VALUE PROB VALUE PROB

188

A size of area of impact
B expected future land uses/regional

context of development proposal
C public need (for the development)
D water and wetland dependency
E alternatives analysis report,

including avoidance of the impact
F relative value of the resource

(including scarcity, heritage
value)

G fish and wildlife habitat
impacts: local, immediate

H fish and wildlife habitat
impacts: cumulative (over time)

I fish and wildlife habitat
impacts: in the regional context

J cost of development project
K potential precedent
L expected future land uses/regional

context of mitigation proposal
M feasibility of mitigation plan
N feasibility of monitoring plan
P feasibility of contingency plan
Q potential cost of mitigation
R coordination of agency mandated

jurisdictions
S professional schedule/

administrative feasibility
T other:

[Column Averages]

4.270 0.039 1.572 0.210 0.076 0.783

1.669 0.196 0.092 0.761 0.431 0.512
0.167 0.683 4.416 0.036 3.228 0.072
1.374 0.241 0.334 0.564 0.087 0.768

2.381 0.123 1.420 0.233 5.204 0.023

1.416 0.234 1.572 0.210 4.289 0.038

2.674 0.102 0.000 1.000 1.460 0.227

4.950 0.026 0.248 0.619 1.358 0.244

0.114 0.736 0.797 0.372 1.250 0.263
1.279 0.258 0.612 0.434 N/A N/A
0.036 0.850 2.550 0.110 2.857 0.091

4.738 0.030 0.935 0.334 6.851 0.009
0.111 0.739 3.524 0.060 4.384 0.037
1.397 0.237 0.547 0.460 0.028 0.866
N/A N/A 5.640 0.018 5.268 0.022

0.237 0.626 1.241 0.265 0.683 0.409

0.597 0.440 0.089 0.765 0.076 0.783

N/A N/A 2.751 0.097 2.567 0.109
1.279 0.258 0.612 0.434 N/A N/A

1.688 0.342 1.524 0.367 2.359 0.309
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Least Important Consideration

A size of area of impact
B expected future land uses/regional

context of development proposal
C public need (for the development)
D water and wetland dependency
E alternatives analysis report,

including avoidance of the impact
F relative value of the resource

(including scarcity, heritage
value)

G fish and wildlife habitat
impacts: local, immediate

H fish and wildlife habitat
impacts: cumulative (over time)

I fish and wildlife habitat
impacts: in the regional context

J cost of development project
K potential precedent
L expected future land uses/regional

context of mitigation proposal
M feasibility of mitigation plan
N feasibility of monitoring plan
P feasibility of contingency plan
Q potential cost of mitigation
R coordination of agency mandated

jurisdictions
S professional schedule/

administrative feasibility
T other:

[Column Averages]

J3 vs. R P vs. I R vs. I
VALUE PROB VALUE PROB VALUE PROB

0.328 0.567 1.930 0.165 0.877 0.349

0.000 0.985 1.493 0.222 1.420 0.233
0.303 0.582 0.591 0.442 1.358 0.244
1.843 0.175 0.293 0.588 2.470 0.116

0.500 0.480 4.661 0.031 2.470 0.116

1.279 0.258 0.612 0.434 N/A N/A

1.694 0.193 0.113 0.736 0.429 0.513

1.279 0.258 0.612 0.434 N/A N/A

0.500 0.480 0.612 0.434 1.386 0.239
0.136 0.712 0.232 0.630 0.042 0.838
4.406 0.036 3.127 0.077 10.378 0.001

0.313 0.576 0.344 0.557 0.939 0.333
0.026 0.872 1.886 0.170 2.110 0.146
2.127 0.145 1.493 0.222 0.028 0.866
2.591 0.107 0.092 0.761 0.805 0.370
2.513 0.113 0.453 0.501 0.256 0.613

0.328 0.567 0.099 0.753 0.012 0.911

1.669 0.196 0.092 0.761 0.431 0.512
N/A N/A 2.751 0.097 2.567 0.109

1.213 0.406 1.131 0.422 1.646 0.383



APPENDIX J

Summary Tables of Most Frequent Responses
for Planner and Regulator Group Opinion Data
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SITE SELECTION
Summary Table of the Three Most Frequently Selected Considerations

Most Important Consideration

Planners (n=32) 	I. physical and biological accommodation for the objectives 	 78%
2. relative resource value (value of existing v. value of proposed) 53%
3.expected future land uses on site and in surrounding area	 34%

Regulators (n=24)	 1. physical and biological accommodation for the objectives 	 79%
2. relative resource value (value of existing v. value of proposed) 58%
3. proximity to area of impact (if mitigation)	 38%

Least Important Consideration

Planners (n=32)	 1. regulatory acceptability of site	 38%
2. impacts and influences on the regional watershed scale	 34%
3.proximity to donor vegetation stands/animals 	 34%

Regulators (n=24)	 1. cost	 58%
2. proximity to donor vegetation stands/animals	 54%
3. regulatory acceptability of site	 42%

Complete 	A size needs
Site Selection 	B physical and biological accommodation for the objectives
Answer List	 C expected future land uses on site and in surrounding area

D freedom from disturbance
E impacts and influences on the regional watershed scale
F proximity to donor vegetation stands/animals
G proximity to sediment source, hydrologic system
H proximity to area of impact (if mitigation)
I regulatory acceptability of site
J relative resource value (value of existing vs. value of proposed)
K cost
L other:
M other:
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CONCEPTUAL CONSIDERATIONS
Summary Table of the Three Most Frequently Selected Considerations

Most Important Consideration

Planners (n=30)	 1. probability for success 90%
2. habitat value to be gained 73%
3. expected functional lifespan 37%

Regulators (n=26)	 1. probability for success 88%
2. habitat value to be gained 85%
3. functional replacement 69%

Least Important Consideration

Planners (n=30)	 1. likelihood of acceptance by regulators 60%
2. watershed characteristics 47%
3.design and construction cost 43%

Regulators (n=26)	 1. design and construction cost 81%
2. likelihood of acceptance by regulators 58%
3. watershed characteristics 46%

Complete 	A habitat value to be gained
Conceptual 	B functional replacement
Considerations 	C probability for success
Answer List 	D construction feasibility

E expected functional lifespan
F likelihood of acceptance by regulators
G watershed characteristics
H design and construction cost
I other:
J other:
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DESIGN CONSIDERATIONS
Summary Table of the Three Most Frequently Selected Considerations

Most Important Consideration

Planners (n=29)	 1. feasibility of design to fulfill stated objective 62%
plant community patterns 62%

2. use of native species 55%
3. substrate or topsoil composition 45%

Regulators (n=25)	 1. feasibility of design to fulfill stated objective 88%
2. use of native species 68%
3. locations of impacts, in the regional landscape context 48%

Least Important Consideration

Planners (n=29)	 1. scale of design (1.10, etc.) 72%
2. age of transplants 48%
3. simplicity of design 38%

ease of monitoring and maintenance 38%

Regulators (n=25)	 1. scale of design (1"=10', etc.) 88%
2. cost 76%
3. simplicity of design 44%

expediency of wetland construction 44%

Complete Design Considerations Answer List
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A scale of design (1".10', etc.)
B simplicity of design
C feasibility of design to fulfill stated objective
D structural diversity (physical, not vegetation)
E plant community patterns
F use of native species
G age of transplants
H substrate or topsoil composition
I expected future land uses, lifespan of wetland
1 locations of impacts, in the regional landscape context

K ease of monitoring and maintenance
L timing of wetland construction
M expediency of wetland construction
N replacement prior to impact
P cost of wetland construction
Q other:
R other:



CONSTRUCTION ACTIVITIES
Summary Table of the Three Most Frequently Selected Considerations

Most Important Consideration

Planners (n=21)	 1. communicate regularly with regulators and planners 57%
perform excavation and planting 57%

2. obtain the materials (soil, plants, etc.) 43%
3.give input to design 33%

Regulators (n=20)	 1. communicate regularly with regulators and planners 75%
2. perform excavation and planting 65%
3. remedy unsuccessfully established plants or hydrology 40%

Least Important Consideration

Planners (n=21)	 1. delineate wetlands, gather baseline data 62%
2. advise local residents of maintenance requirements 48%
3. monitor establishment of plants and hydrologic system 33%

Regulators (n=20)	 1. delineate wetlands, gather baseline data 70%
2. research landscaping techniques 55%
3. advise local residents of maintenance requirements 50%

Complete	A research landscaping techniques
Construction 	B delineate wetlands, gather baseline data
Activities 	C communicate regularly with regulators and planners
Answer List	 D give input to design

E obtain materials (soil, plants,etc.)
F perform excavation and planting
G irrigate and fertilize
I-1 monitor establishment of plants and hydrologic system
I remedy unsuccessfully established plants or hydrology
J advise local residents of maintenance requirements
K other: 	
L other:
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REASONS FOR PROBLEMS
Summary Table of the Three Most Frequently Selected Considerations

Probable Cause

Planners (n=26)	 1. improper excavation	 77%
2.lack of comm.: planner and construction contractor	 50%
3. unanticipated hydrologic regime 	 46%

improper installation of plants (incl. wrong species installed) 46%

Regulators (n=20)	 1. unanticipated hydrologic regime 	 60%
lack of comm. between: planner and construction contractor	 60%

2. improper excavation	 50%
3. insufficient time allowed for wetland construction	 45%

Complete 	A improper substrate specified in design
Answer Lists for	 B improper grade specified in design
Reasons for	 C unanticipated hydrologic regime
Problems 	D improper plant or animal species specified in design

E improper excavation
F improper installation of plants (includes wrong species installed)
G unanticipated plant or animal invasion
H unanticipated exposure to the elements
I insufficient time allowed for wetland construction
J inappropriate timing of construction
K unforeseeable weather: excessive sun/heat
L frost/hail/snow
M flooding
N excessive wind
P lack of communication between: planner and construction contractor
Q lack of communication between: planner and regulator
R lack of communication between: regulator and construction contractor
S lack of communication between: project managers and nearby residents
T unforseeable natural or human-induced disaster
U other:
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PERMIT APPLICATION REVIEW
Summary Table of the Three Most Frequently Selected Considerations

Most Important Consideration

Planners (n=34)	 1. relative value of the resource (incl. scarcity, heritage value) 65%
2. fish and wildlife habitat impacts: local, immediate 50%

fish and wildlife habitat impacts: cumulative (over time) 50%
3. alternatives analysis report, incl. avoidance of the impact 44%

feasibility of mitigation plan 44%

Regulators (n=30)	 1. fish and wildlife habitat impacts: cumulative (over time) 77%
2. alternatives analysis report, incl. avoidance of the impact 63%
3. relative value of the resource (incl. scarcity, heritage value) 50%

Least Important Consideration

Planners (n=34)	 1. professional schedule/administrative feasibility 62%
2. cost of development project 59%
3. potential precedent 56%

Regulators (n=30) 	I. professional schedule/administrative feasibility 77%
2. potential cost of mitigation 67%
3. cost of development project 63%

Complete 	A size of area of impact
Permit Application B expected future land uses/regional context of development proposal
Review Answer 	C public need (for the development)
List	 D water and wetland dependency

E alternatives analysis report, including avoidance of the impact
F relative value of the resource (including scarcity, heritage value)
G fish and wildlife habitat impacts: local, immediate
H fish and wildlife habitat impacts: cumulative (over time)
I fish and wildlife habitat impacts: in the regional context
J cost of development project
K potential precedent
L expected future land uses/regional context of mitigation proposal
M feasibility of mitigation plan
N feasibility of monitoring plan
P feasibility of contingency plan
Q potential cost of mitigation
R coordination of agency mandated jurisdictions
S professional schedule/administrative feasibility
T other:
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