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National WetlaiWBéreMrathing Cooperative

221 1st Avenue West, Suite 415 - Seattle, Washington 98119 97 JUL 28\ AMsibnIPL.C. Lee & Associates, Inc.
Phone 206-283-0673 - Fax 206-283-0627

25 July 1997

Kate Hansel

CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, CA 95814

Subject: Proposal for the CALFED Bay-Delta 1997 Category lil Ecosystem Restoration Projects
and Programs

Dear Ms. Hansel:

The National Wetland Science Training Cooperative of L.C. Lee & Associates, Inc. is pleased to
submit a proposal entitled Development of a Hydrogeomorphic Functional Assessment Model for
Suisun Marsh 1st and 2nd Order Riverine Ecosystems for consideration by the CALFED Bay-
Delta Program. As requested, 10 copies of the proposal are included.

We are anxious about the possibility of workinfq with your program, and believe that our proposal
is timely and should meet the requisite criteria for funding. If you have any questions, please do
not hesitate to contact us.

Regards,

(

y L. Fiedler, Ph.D.
Senior Associate -
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I. EXECUTIVE SUMMARY

1 .
A. Project_Title & Applicant Name: STJUL28 PH 137
l. Name: Development Of A Hydrogeomorphic Functional Assessment Mode! For Suisun Marsh
Ist and 2nd Order Riverine Ecosystems
2. Applicant: The National Wetland Science Training Cooperative, a division of L.C. Lee &
Associates, Inc.

B. Project Description & Primary Biological/Ecological Objective

I. Qverall Goal: To provide a mechanism for assessment of functions of Ist and 2nd order
riverine wetlands of the Suisun Marsh using a hydrogeomorphic (“HGM”) approach. An HGM
functional assessment protocol can be used to document project impacts; to guide the design of
mitigation or other restoration-related wetland creation, enhancement, or restoration projects; to
assess site- or regional-specific restoration success; and to trigger contingency measures at a
project-specific level. Relevant to CALFED’s goals of ecosystem restoration throughout the San
Francisco Estuary, HGM assessment can be used for any (and potentially ail) ecosystem
restoration efforts, i.e., from documentation of site conditions, to restoration design, to assess
restoration success, and to suggest when and if remedial actions should be taken.

2. Project Description: The National Wetland Science Cooperative (“NWSTC™), a division of
L.C. Lee & Associates, Inc. (“LCLA”™) proposes to assess the ecosystem functions of [st and 2nd
order riverine ecosystem of the Suisun Marsh watershed, using the HGM method of functional
assessment, to aid in the acheivement of Federal Clean Water Act and State of California goals for
maintenance of physical, chemical, and biological integrity of Californian waters, specifically the
Bay-Delta Ecosystem. These wetland and aquatic ecosystems are increasingly under pressure from
urbanization, habitat fragmentation and degradation, pollution, and fishing activitics. Additionally,
the proposed functional assessment will identify site-specific stressors and their effects that may be
suitable for ecosystem restoration, as outlined in the CalFed Program RFP.

C. Approach/Tasks/Schedule:

i. Approach: The NWSTC Team proposes to use a relatively new wetland functional assessment
method, hydrogeomorphic assessment (“HGM™), as the basis for documenting the ecosystem
functions of 1st and 2nd order riverine wetlands of the Suisun Marsh. This protocol for wetland
ecosystem functional assessment was developed by a national team of wetland scientists and is
founded upon (a) the recognition of differences among hydrologic und geomorphic characteristics
of various classes of wetland ecosystems and (b) the use of reference systems as the basis for
assessing changes in the functioning of wetlands. HGM classifies wetlands based on their (1)
geomorphic setting (landscape position), (2) water source and transport, and (3) hydrodynamics
(direction of flow and strength of water movement). The HGM method of functional assessment
has been adopted and endorsed by all federal agencies that regulate wetlands, including the Natural
Resources Conservation Service (NRCS) , U.S. Army Corps of Engineers (COE), and U.S.
Environmental Protection Agency (EPA).

2. Tasks: The proposed rescarch tasks are synoptically outlined as follows:

Phase I: Build Suisun Marsh 1st & 2nd Order Riverine Wetlands HGM Model

Task 1: Preliminary reconnaissance.

Task 2: Determine field sites.

Task 3: Visit and collect tield data from riverine ecosystems that represent third and fourth order
(low gradient) riverine wetlands.

Task 4: Dratt the HGM model for 1st and 2nd order riverine wetlands.,

Phase II: Field Test & Draft Suisun Marsh 1st & 2nd Order Riverine Wetlands

HGM Model
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Task 3: Field test/calibrate draft model for the subclass.

Task 6: Peer review of draft Suisun Marshine wetlands HGM model.

[ask 7: Organize and hold an expert workshop to solicit additional peer review.

Task 8: Draft the Sacramento 1st/2nd order riverine wetland model guidebook for publication.

E‘ajel III: Revise & Publish Suisun Marsh Ist/2nd Order Riverine Wetlands HGM
ode

Task 9: Implement/field test the draft model guidebook.

Task 10; Reviewi(revise and publish HGM Suisun Marshine HGM functional assessment

guidebook.

3. Schedule: The proposed functional assessment will begin September 15, 1997. Field work will
continue through November 30, 1997, with peer review and revisional work during December
through May 1998. A finai report will be submitted June 30, 1998,

osts/Third P Impacts:
The proposed focused research is estimated to cost $100,000.00, as detailed in the budget section
in the body of the proposal. Third party impacts are anticipated to be none at this time.

F. Application Qualifications:

Members of the team of researchers are nationally and internationally recognized scientists and
wetland regulatory experts who developed the HGM functional assessment method. In particular,
the co-PI Dr. Lee developed the Riverine HGM Meodel nationally and regionally; both principal
investigators recently developed the Central California Coast HGM riverine model for the
restoration of riverine wetlands in that geographic region. Overall, the proposed research team has
extensive experience in wetland community ecology, hydrology, geochemistry, wetland
protection, as well as functional and cumulative impact assessment in wetlands. All NWSTC
scientists have worked in several different types of wetlands throughout the U.S. as well in
California.

G. Monitoring and Evaluation:

1. Monitoring: Development of HGM models involves extensive field work that establishes
baseline conditions for the wetland ecosystems documented (see project description in Part II).
From these data, monitoring for project impacts, restoration success, or any impacts to wetland
functions can be measured.

2. Data Evajuation (Peer Review): As described in Part I, the overall objective of the project is to
develop a field-tested and peer reviewed operational dratt guidebook for assessment of functions of
Ist and 2nd-order riverine wetlands within the Suisun Marsh watershed. Thus peer review is
incorporated into (and indeed, is critical to) the process of building of any HGM model.

H. Local Support/Coordination_with Other Programs/Compatibility with CalFed
Objectives: While there are no additional local funds supporting this research, the proposed
work complements an ongoing regional effort to develop a draft HGM guidebook for vernal pool
ecosystems within the Sacramento County. More broadly, HGM models for a variety of riverine
wetland ecosystems have been developed throughout the country, and as such, the models are ali
consistent with the HGM approach developed primarily by the NWSTC. The proposed focused
research is fundamental to the restoration of wetland ccosysterns under the governance of the
CALFED Bay-Delta Program, which is the articulated objective of the Category Il RFP (p.1). A
functional assessment will identify and quantify non-flow related factors that negatively impact the
Bay-Delta ecosystem. By employing a scientifically defensible, nationally-adopted protocol for
documenting wetland functions, one of CALFED’s goals (i.c., to restore the San Francisco
Estuary) is closer to being achieved.
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II. PROJECT TITLE // Geographic Area & Priority Habitat

Development of a Hydrogeomorphic Functional Assessment Model for Suisun
Marsh Ist & 2nd Order Riverine Wetland Ecosystems // Suisun Marsh & its Tributaries/
Shaded Riverine Aquatic Habitat & [nstream Agquatic Habitat

Principal Investigators:

DR. LYNDON C. LEE & DR. PEGGY L. FIEDLER  Tel: 206-283-0673; Fax: 206-283-0627
The National Wetland Science Training Cooperative -mail: 73122.356@compuserve.com.
A division of L.C. Lee & Associates, Inc.

221 st Avenue West, Suite 415

Seattle, WA 98119,

Type of Qrganjzation/Tax Status: Corporation
Tax Identification Number: 91-1472759

Technical and Financial Contact Persons:
Ms. Katherine M. Lee Tel: 206-283-0673; Fax: 206-283-0627

The National Wetland Science Training Cooperative E-mail: 73122.356 @compuserve.com.
A division of L.C. Lee & Associates, Inc.

221 1st Avenue West, Suite 415

Seattle, WA 98119.

Participants/Collaborators_in Implementation:

None.

RFP Project Group Type: Group 3, Services (Focused Research)

III. PROJECT DESCRIPTION

A. Project Description

We propose an interdisciplinary research project to assess wetland ecosystem functions of st and
2nd order riverine wetlands within the Suisun Marsh watershed using the hydrogeomorphic
approach (“HGM") for assessing wetland functions. The results of this project will be the basis of
a functional assessment model that can be used (1) to assess site-specific project impacts: (2) to
guide the design of mitigation or other restoration-related wetland creation, enhancement, or
restoration projects; (3) to assess site- or regional-specific restoration success; (4) to trigger
contingency measures at 2 project-specific level, Overall the proposed research will provide
critically needed information that can be used throughout the Suisun Marsh watershed and
potentially throughout 1st and 2nd order riverine ecosystems throughout the American West.

A.l. Technical Approach: Wetland Ecosystem Functional Assessment: The
Hydrogeomorphic Approach. A protocol for wetland ecosystem functional assessment was
developed by a team of wetland scientists that is founded upon the recognition of differences
among hydrologic and geomorphic characteristics of various classes of wetland ecosystems and the
use of reference systems as the basis for assessing changes in the functioning of wetlands. HGM
classifies wetlands based on their (1) geomorphic setting (landscape position), (2) water source
and transport, and (3) hydrodynamics {direction of flow and strength of water movement). This
approach, known as the hydrogeomorphic {HGM) approach, has been adopted by the major
tederal agencies that regulate wetland protection, including the Natural Resources Conservation
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Service (“NRCS"), the U.S. Army Corps of Engineers (“COE"), and the U.S. Environmental
Protection Agency (“EPA™). To date, the HGM method has been employed to assess ecosystem
functions for a variety of wetland ecosystems across the county, inciuding, for example, the
depressional wetlands of the Mid-Atlantic Coast, Puget Sound riverine wetlands, Alaska interior
slope and depressional wetlands, southeastern Alaska riverine wetlands, and prairie pothole
(depressional) wetlands. Most importantly and relevant to the proposal, the HGM method has been
applied to assess wetland ecosystem functions in central California, including 1st and 2nd order
coastal streamns from the city of Pacifica to the city of Santa Cruz, as well as the vernal pool
ecosystemns of the southern Sacramento Valley. This latter project involves the construction of
slope, depressional, and riverine HGM models for vernal pool complexes. All of these projects
have been accomplished or are in progress by our project team.

A.l.a. Background. Under the hydrogeomorphic approach, wetlands in a geographic region
are assigned to classes based upon their hydrologic and geomorphic character. For example, in the
case of the Suisun Marsh, the wetland class targeted for this proposal is third to fourth order
streams (riverine). Riverine wetlands are wetlands that occur in floodplains and riparian corridors
in association with channels of streams and rivers. Once the class of a wetland has been established
(e.g., riverine, depressional, slope, fringe, expansive peatlands), under the HGM approach it is
necessary to sample other wetlands in the region that belong to this same class. A team of
knowledgeable wetland scientists collects data on four groups of wetland functions: hydrology,
biogeochemistry, plant community maintenance, and habitat/faunal community maintenance.
These data then comprise the "reference framework" that provides the range of conditions for the
wetland class in question. Hydrogeomorphic assessments are restricted to only those functions
operating in a specific wetland class. In contrast to the national Wetland Evaluation Technique
(WET), hydrogeomorphic assessments require a population of regional reference wetlands as a
benchmark.

The HGM functional assessment method looks at four groups of wetland functions at site-specific
and landscape scales (see Table 1). Wetland class is probably the most robust indicator of wetland
functioning. Because it is usvally impractical to measure functioning directly, under the
hydrogeomorphic approach indicators of functioning are measured instead. For example, one
hydrologic function that riverine wetlands serve is the dissipation of the energy of high tlows from
floodwaters. An indicator that a wetland is serving this function is the presence of complex
geomorphic features such as oxbows, meander scrolls, abandoned channels and backswamps. A
set of variables found in the fandscape has been developed for riverine wetland functions; these
variables are measured at the reference wetlands. From these data, functional profiles of reference
wetlands can be developed and compared to existing conditions at the project site to measure the
direction and degree of differences in wetland functions. This comparison allows restoration
designers an opportunity to see clearly the differences between attainable wetland conditions and
conditions on the project site.

From the data collected at reference sites, it is then possible to develop wetland functional profiles
and use them as templates for restoration design, assessing project impacts, etc. Changes in
wetland functions from one condition to another (e.g., pre-project to post-project) are quantifiable
because direction and/or degree of change from the reference state is the tundamental metric. In the
case of the Suisun Marsh, a team of wetland scientists will collect data on st and 2nd order
streams within the Suisun Marsh watershed.

At each reference site, the team of wetland scientists uses best professional judgement to determine
whether or not the site being sampled is an "attainable reference.” a term meaning the highest level
of ecosystem functioning possible for a wetland class within the constraints of disturbance history
and land use of the reference domain. By defining attainable reference conditions, the HGM

-
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Table 1. Riverine Wetland Functions

Functional Group Wetland Function

Hydrology Dynamic surface water storage

Long-term surface water storage

Energy dissipation

Subsurface storage of water

Moderation of groundwater tlow or discharge

Biogeochemistry (water quality) Removal of dissolved elements and
compounds

Particulate retention

Nutrient cycling

Organic carbon export

Plant Community Maintenance Maintain characteristic plant communities

Maintain characteristic detrital biomass

Habitat/Faunal Community Support Maintain spatial habitat structure

Maintain habitat interspersion and connectivity

Maintain distribution and abundance of
invertebrates

Maintain distribution and abundance of
veriebrates

assessment method provides decision-makers with explicit measurable conditions that are possible
to achicve in a wetland restoration. However, decision-makers may decide to restore a different
level of wetland function due to budget constraints, political will, or other considerations. Wetland
restoration designers are able to clearly see the differences between attainable and current
conditions and to design the functional restoration accordingly.

B. Geagraphic Extent of Project
The potential “Reterence Domain™ for the Suisun Marsh ecosystems includes the entire Suisun
Marsh watershed. Solano County is included within the geographic scope.

C. Expected Benefits

Use of the hydrogeomorphic approach extends beyond site-specific planning to a strategy that
requires watershed-level analysis and detailed tield investigations. The rationale for the resulting
design is thoroughly documented, and success criteria and monitoring requirements are explicit,
the restoration of wetland tunctions is quantifiable both in the immediate target area and throughout
the surrounding biogeographic region. Specifically, once the HGM model has been built for ist
and 2nd order riverine, it can be modified for larger riverine wetland ecosystems within the Suisun
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Marsh ecosystem, or for any riverine ecosystem within the Bay-Delta Ecosystem (e.g., North Bay
wetlands, Delta wetlands).

D. CALFED Priority Habitats

1. Priority Habitats: The proposed HGM functional assessment will focus on 1st and 2nd order
riverine wetland ecosystems of the Suisun Marsh, which will include two priority habitats as
articulated within the CALFED RFP. These are (1) Instream Aquatic Habitat and (2) Saline
Emergent Wetlands, habitats have have suffered serious loss and fragmentation. Because the HGM
method includes the quantification of ecosystem functions within the stream channel as well as the
adjacent riparian corridor, the proposed focused research will quantify two significant foci of the
CALFED program. Importantly, the HGM protocol will assess all primary wetland functions of
these priority habitats -- i.e., wetland functions such as biogeochemical cycling, plant community
maintenance -- in addition to the habitat function for targeted animal species such as the delta smelt
of the Bay-Delta Ecosystem.

j vs. Secondary Benefits: The primary habitats that will benefit from this proposed study
are the prionty habitats just discussed, i.c., shaded riverine aquatic habitat and instream aquatic
habitat. Target species associated with these habitats include the delta smelt, Suisun song sparow,
Salt marsh harvest mouse, and a variety of other wildlife and plants. Initially, the benefits will be
secondary as the model must be built before any HGM-specific restoration can be planned and
implemented.

3. Third Party Bepeficiaries: No third party beneficiaries have been identified at this time.

D. Background & Biological/Technical Justification

Members of the team of researchers are nationally and internationally recognized scientists and
wetland regulatory experts. They have broad cxperience in wetland community ecology,
hydrology, geochemistry, wetland protection, enforcement and compliance, functional and
cumulative impact assessment in wetlands, and mitigation of impacts to wetlands. All team
members have worked in several different types of wetlands throughout the U.S. as well
California. Collectively, the team has unparalleled experience in research, applied science and
regulation of wetlands,

Additionally, the HGM methodology has been accepted as the method to assess wetland functions
by the federally agencies that regulate wetlands: NRCS, Corps of Engincers, and EPA. [n
California HGM models have been build for a variety of wetland classes including riverine (Central
Coast Model constructed by L.C. Lee & Associates, Inc., for the City of Pacifica), and
riverine/slope/depressional vernal pool complexes as constructed by L.C. Lee & Associates, Inc.,
for the EPA, Region IX. Building a riverine HGM model for the Suisun Marsh watershed would
further national efforts to assess wetland functions, and in addition, serve to further CALFED
programmatic goals.

E. Proposed Scope of Work
The proposed research is divided into three phases with 10 tasks as outlined below:

Phase I: Build Suisun Marsh Ist & 2nd Order Riverine Wetlands HGM Model

Task 1: Conduct preliminary reconnaissance to orient all team members to the HGM
approach in California.

Task 2: Determine ficld sites from Suisun Marsh system and reference wetland sites using
maps, aerial imagery, published literature, grey literature, and other relevant information
sources.

Task 3: Visit and collect field data from riverine ecosystems that represent third and fourth
order riverine wetlands (1.¢., the target subclass).

Task 4: Based on field work and results of the prefiminary mode! development, draft the
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HGM model for Ist and 2nd order riverine wetland for the Suisun Marsh watershed.

Phase II: Field Test and Draft Suisun Marsh Ist & 2nd Order Riverine Wetlands
HGM Model
lask 5: Field test/calibrate draft model for the subclass. On the basis of team review during
a second round of field testing, refine the draft model for 1st and 2nd order riverine
wetlands, Reference Set, and appropriate Reference Standards.
Task 6: Submit the draft Suisun Marshine wetlands HGM model to initial outside peer
review.
[ask 7: Organize and hold an expert workshop to solicit additional peer review and to
further refine draft model.
Task 8. Given steps 1-7 above, draft the Sacramento st & 2nd order riverine wetland
model guidebook for publication.

Phase III: Revise & Publish Suisun Marsh 1st & 2nd Order Riverine Wetlands
HGM Model
Fask 9: Implement the draft mode! guidebook.
Task 10: Based on results of field implementation, review, revise and publish HGM
Suisun Marshine HGM assessment guidebook.,

F. Monitoring and Data Evaluation

The data collected to build the HGM model is subjected to multivariate anlyis (DCCA) to ordinate
the sites based upon the data collected. From this array, inferences can be drawn about the
similarity (or differences) between and among sites. Additionally, as noted in the exccutive
summary, peer review of the draft model is incorporated in several phases of the model
development (se¢ also the tasks 6 & 7 of Phase II outlined above).

G. Implementability

Because the proposed focused research does not involve a specific project with requisite state and
federal permits for project completion, discussion regarding compliance with specific state and
federal for a specific project impact(s) is not included. However, the overall project purpose of
drafting an HGM guidebook for the assessment of riverine wetland functions within the Suisun
Marsh watershed is to further aid in the acheivement of Federal Clean Water Act and State of
California goals for maintenance of physical, chemical, and biological integrity of Californian
waters. Additionally, however, all private property owners rights will be honored with respect to
s1te access.

IV. Costs and Schedule to Implement Proposed Project

Cost Estimates: In developing this proposal, NWSTC has made every effort to accurately estimate
all costs associated with the proposed project. We will work with the CALFED program to make
sure that every reasonable opportunity is used to control costs. In this regard, however, certain
basic assumptions nced to be made concerning provision for flexibility for travel arrangements,
scheduling, lay-over times, and unexpected expenses incurred because of a failure in logistics or
technical support. These include, but are not limited to the assumption of travel origin of principal
scientists and technicians from their homes and/or places of work, the need for principals to honor
family and professional commitments in a timely and efficient manner, and the need tor technical
teams to rest and regroup after long intervals in the field. If failures in plans, logistics or technical
support result in unexpected expenses, NWSTC will document each such occurrence with all
pertinent receipts, documentation of activities (time), and a written explanation of the
circumstances. All cooperators agree to review each such instance of a case-by-case basis, and to
reach a fair and consistent solution to the unexpected charges.
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A. Budget Costs

Costs are broken down in specific costs associated with phases and tasks. Details of costs
assoctated with each tasks can be provided if requested, but for the sake of brevity are not included
in the proposal.

Phase/Tasks Cost

PHASE I: Build Suisun Marsh Ist/2nd Order Riverine Wetlands

HGM Model
Task 1: Conduct preliminary reconnaissance to orient all team members $1,000
to the HGM approach in California.

lask 2: Determine field sites from Suisun Marsh
system and reference wetland sites using maps, aerial imagery,
published literature, grey literature, and other relevant information sources. 4,000

Task 3: Visit and collect field data from riverine ecosystems that represent
third and fourth order riverine wetlands (i.¢., the target subclass). 15,000

Task 4: Based on field work and results of the preliminary model
development, draft the HGM model for Lst and 2nd order riverine wetland
for the Suisun Marsh watershed. 35,000

Subtotal for Phase I $55,000

PHASE II: Field Test and Draft Suisun Marsh 1st/2nd Order Riverine Wetlands
HGM Model

[ask 5: Field test/calibrate draft model for the subclass. On the basis of

team review during a second round of field testing, refine the draft model

for Ist and 2nd order riverine wetlands, Reference Set, and appropriate

Reference Standards. $10,000

Task 6: Submit the draft Suisun Marshine wetlands HGM model to
initial outside peer review. 1,000

Task 7: Organize and hold an expert workshop to solicit additional peer
review and to further refine draft model. 15,000

Task 8: Given tasks 1-7 above, draft the Sacramento [st/2nd order riverine
wetland model guidebook for publication. 9,000

Subtotal for Phase II $35,000

Phase III: Revise & Publish Suisun Marsh 1st/2nd Order Riverine Wetlands HGM
Model

Task 9: Implement the draft model guidebook $5.000
Task_10: Based on results of field implementation, review, revise and
publish HGM Suisun Marshine HGM assessment gutdebook. 5,000
6
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Subtotal for Phase II

GRAND TOTAL ESTIMATE = $100,000
B. Schedule Milestones
Tasks

1. Conduct preliminary reconnaissance to orient all team members to
the HGM approach in California.

2. Determine field sites from Suisun Marsh system and reference
wetland sites

3. Visit and collect field data from riverine ecosystems that represent
third and fourth order riverine wetlands (i.e., the target subclass).

4. Based on field work and results of the preliminary model development,
draft the HGM model for {st and 2nd order riverine wetiand for the
Suisun Marsh.

5. Field test/calibrate draft model for the subclass. On the basis of team
review during a second round of field testing, refine the draft model for
Ist and 2nd order riverine wetlands, Reference Set, and appropriate
Reference Standards.

6. Send draft Sacramento HGM model out for initial peer review.

7. Organize and hold an expert workshop to solicit peer review and to
further refine draft model.

8. Given steps 1-7 above, draft the Sacramento [st/2nd order riverine
wetland model guidebook for publication.

9. Participate in the implementation of the draft model guidebook.
10. Based on results of field implementation, review and revise draft

model guidebook.

Y. Applicant Qualifications

$10,000

Target Date of
Completion

September 15, 1997
September 30, 1997

November 30, 1998

January 15, 1998

February 15, 1998
March 15, 1998

April 1, 1998

May 1, 1998
May 31, 1998

June 30, 1998

L.C. Lee & Associates, Inc. (“LCLA™) is an environmental consulting firm specializing in wetland
and riparian ecosystem science, wetland restoration, regulatory assistance, and training. The firm
has been based in Seattle, Washington since January 1990, and operates throughout the United

States and overseas.

The National Wetland Science Training Cooperative (“NWSTC™) is a division of LCLA. [t
was founded in 1987 by Dr. Lee while he was scrving as the senior wetland scientist tor the U.S.
Environmental Protection Agency in Washington, D.C. The idea behind the inception of NWSTC
was to provide high quality technical training on wetland science, management. and regulatory
processes to governmental personnel and other persons involved with wetland issues.

Recently, NWSTC has expanded into the development of hydrogeomorphic functionai
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assessment models throughout the United States. Principal scientists involved in the development
of HGM models inciude Dr. Lyndon Lee (Principal of LCLA), Dr. Peggy Fiedler (Senior associate
with LCLA, NWSTC instructor, and professor of conservation biology at San Francisco State
University), Dr. Mark Brinson (Professor of biology at East Carolina University and NWSTC
instructor), Mr. Garrett Hollands (principal of Fugro (East), Dr. Wade Nutter (Professor of
hydrology at the University of Georgia), and Dr. Dennis Whigham (Senior research ecologist at
the Smithsonian Research Center, Edgewater, Maryland),

The co-principal investigators are Dr. Lyndon C. Lee and Dr. Peggy L. Fiedler. Dr. Lee
has been working in wetlands, forestry, soils and wildlifc for more than 25 years. From 1986 to
1989, Dr. Lee served as senior wetland ccologist for the U.S. EPA headquarters. During this time
he was directly involved with the formulation of national wetlands policy and regulatory
procedures. He also directed a team of technical experts that dealt with top priority wetland
problems throughout the country, and served as the Supertfund and RCRA liaison from the Office
of Wetland Protection. During the last 15 years Dr. Lee’s consulting experience has taken him to
all areas of the country, but more recently he has focused on the American West. He has completed
more than 130 contracts with private industry, local, state and federal governments, and research
and conservation organizations. He has extensive knowledge of wetland and wildlife ecology,
forestry, and soil science. Dr. Lee is a nationally recognized expert in a wide variety of issues
related to wetlands science and regulations, and has been the principal creative force in the
development of the hydrogeomorphic approach to functional assessment.

Dr. Peggy L. Fiedler has more than 20 years of field, research and teaching experience in
plant ecology and evolutionary biology. She is an internationally recognized expert in the field of
conservation biology, and has published widely on a variety of conservation issues, including
wetlands protection. Recently, under contract to U.S. EPA, Region IX, with coauthors Mr.
Wayne Ferren and Robert Leidy, she developed the first adaptation of the Cowardin et al. wetland
classification for California (see Madrofio 43 (1), Supplement, 1996). Dr. Fiedler has also has
extensive experience in wetland research in the Bay-Delta ecosystem, having conducted an
extensive 4-year study on Lilaeopsis masonii (Apiaceae), a rare plant of the region. She has been
affiliated with LCLA and the NWSTC since its establishment in 1989,

VI. Compliance with Standard Terms
The following forms are included with this proposal:

(1) Itern 2: Standard Clauses: (2) Item 8: Nondiscrimination Compliance Statement; and (3)
Small Business Preference and Contractor Identification Number. LCLA qualifies as a CBE
(Combination Business Enterprise) and a DBE (Disadvantaged Business Enterprise) in the state of
Washington. While LCLA is not a California firm, it is licensed to conduct business in the state of
California. All forms are included following.
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T one final, unappeaisbls finding of contempr of cour! by 8 feders) counl haa bean jssucd againat the Cantractor wilhin the inwmodiately preseding rwo-vesy
pariad becwas: of Contrectar’s Guihare 10 commiy with an order of 8 federa) cowt which orders Contracior to ¢comply with an order of Uwe sational Labor Relatons

Board. ..

Nundgcriminstion Claase. Dunisg the performance of this contntet, the reciment, Ceontmctor and its subconirscions shall pot deny the contmets banslits (o
am person on the baws of religicn, colaz, ethnae group Wantification., sex, sge, physical or mental disshility, nor shall they discriminate unlawfully aguins any
amployes or spplcat for coployment because of 1aee, religion, eolor, nalional onigin, anceziry, phyncal handicap, mental dizability, medical conditios, Mmool
sy, pge (over 40), or sox. Cantracter whall inaure tht the evaiuahon and trestment of employees and applicants (or employnwent are free uf such discriminatoon.
Conteacect shall eomply with the provivians of the Fair Employment and Houzing Aet {Oovernment Code Sextion 12900 &1 564q.), the reg~]stoas pramulgaicd
thetcunder (Califormua Adminowwne Code. Titks 2, Seciony 7285.0 cf seq.), e provsons of Articis 9.5, Chapur 1, Pon ). Division 3, Title 2 of the (overnmem
Coda ((owernmont Cada Seetons 11135 - 1 (139 5), and the regulstions or sandards sdopied by the swardig State sgeacy' 1o \mplezacot such setisle. Contracior
o recypiend shall perymal acoess - represeri(atives of the Departineat of Fair .Emp]aymcm and Hausing and the awarding Slaie agency upon roasonable notice
ai sty o duning the normal busacys hours, but i no case s than 24 hours® notios, ta such of its batks, records, scovunts, other saurces of informaton and
i [aciliies oz smd Deparnnent or Agency shali require 10 ascenisin comnpliancs Wilh this clauss. Recipicot, Coniracior snd its subcontracions shall give wntten
o of thar obligatons under this clsuse to labor organizationy with which thcy have s collective bargaining or other agreernent. Tha Contrectas shall inclode
the nondiseneminaton and compliance provigions of this clause in all subcontracts ta perform work under the contrct.

Stasesmrnt of Comphizoct. The Conbrucior's signaure affixed hereon and dated shall conatitute a centification urder paity of perfury uisder the laws of iha
Sowe of Califomta 1hat the Contractor has, unless cxempted, complied with the nondistrimination proyram requirements of Govemment Code Sestion 12990
snd Title 2, California Code af Regulabona, Section 8103

Performance Evaluation. For eonsuling service sgreements. Contractor's perfurmanee undst this eonirect will be evaluatcd aftef sompleuon. A negabve
crvalustson will he filed wath the Depactinent of Genera) Scrvices. Code .

Avellnbillty of Funde. Work tc be putfonned undes thiy contract s subject 10 avalability (\lvl'undl.

Audit Clanse For contracts in oxeexs of $10.000, the contcacting partics shall be subjoct to Lhe eXaminatuon and sudil of the Hule uditor for 8 peniod of thrse
vears a{lss final payment under the contract. {Governmeni Code Nechion 8546.7).

Paswmrnt Retantion Class. Jon percent of any Progress payments that may be pravided [or under this contruct shull be withheld per Fublic Cantraet Code
Secuons 10346 and 10379 pend.:ig sstisfactony completion of all scrvices under the eonlret.

Reimbursement Clause. L apaicable. travel sid per diem expenses o be rumbursed under Lhis conuraet shull be gt the szme micy the Stilc provides for
uIvepresthied CRploveRt in 3SCoriEnce wilh Lhe provisions oljutl: .Chapter 3, cf the Calilamua Cuxde of Regulatans. Contraciory dessgnated headquariess
”

for the purpose of computng tuch expenses shall ber

Terminntion Clause. The Stic :may lenhmuie Wug eonttact wilhout cause upan 3 dayy advanoe wriiem notice. The Cantracior shail be reambursed ot all
reasanabio e penacs ncwrmed up i3 the date ol termuiahon

Minoi v Worrmo/Disabled Veerun Business Enterprise Pasticipation Requitement Audit Clause. Coninselonr of vendor agrces tha 1he avwsiding
deparwrecnd or 118 deicgaics will have ine nghl Lo revicw, oblain, kad coqw 2l rooords penuinng W perlormanae of the contruct. Cantraciar ar vendor agroes (o
pravide the swurding deparimen: of i's delegaice 2CCE53 10 114 PITMISCS. Upon reasoiuble notioc. dunng scermal husiness hours for the popoese of itlervicwnp
critpion uet and wapecung A0 o g such books, toeonm s, accounts. and otluer maluea) that ey be relovant 1o 1 matter under invesigatuon lof

Comirctar ar vendor 1urtlr agnas s asantan such eocoeds liw o ol thwee (1)
;i funal pavmyent undes vz corttrct. Title 3 CCR Xechon | KW 75
vears Al final pay "““ Hu.plnj
Pramins Hiring Consideeations. [ur eontiact i exess of S200.000 b Cantiacior Shall give poonty: cooswdetation s Hlleng vncaw et i rl"llllli'l\! fll‘dﬂl
b the contraet 10 guaidiod (et pecnts o iad tnader Wellie and tnstinaons Code Socton 1200 (Pubbe Contiact Cade Secion H)153)
|l —0033014
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Drog-Frer Woriplecs Cortificadon. By rigning this conirct, the Contrsciar or granice hercby cenifles under penalty of panury usder the izws of the S
of Calilbrrua that the Contractor or graniie will camiply with the requwremnens of the Drug-Froe Workplase Act af 1990 (Goverranant Cods Section 8350 ot 3eq.)
and wll provids & drug-fres woriphace by tiang Ust illowing sctiomc

1. Publink a summent nosfying cmpicyses that uniewful manufactur, distribution, dispeasstion, possession, of use of & controliad substancs is profubised sad
spatafying sctxoms to be taken agans employees (or vintauoos,

2. Esablish 2 Drug-Fres Awareness Program 0 inform employees about all of the follawing;

{a) The dengers of drug abume in the workplane,

(b) Tha parson'’s or organization's policy of meinwuning & drug-frea workplaca,

{o) Anyavailabls counseling, renatnlilabon and cmipioyee sEastance programs, and
(d) Pcnaities that mey be imposed upon employets for drug sbuse violations.

3. Every ympiaycs who works on the propoyed conimst or grani:

(z) Will reomve » capy of the company's drug-ftee policy statement, and
(b3 Will sgyoe wa niudc by terms of the campany's statement a3 a condibion of cmploywient on the coNtract of grant.

This contract of grant may be jubject to suspension of paymenis ar kermination, or bath, wnd the Contrector or grantes may ba subject 10 debarrnent o the
depsamaént dettrminct that: (1) tha Contiscior ar gramee has made a {alas canficstion, of (2) the Contracior or grantoo wioiates the carniiicanan by feling w0

canry oul the requiremenis noted above,

Antitrust Qsirna. In submiming a brd ta & publie purchasiag body, the bidder effcrs and xgress that i the bid is voceped, it will assign o the purchanng body
ol nights, title, ad inmmrest 1n and 16 ol catrses of action it may have undar Scohan 4 of the Claywn At (15 US.C. Scc. 15) or under tha Castengnt Act (Chaprer
2 (commeoncang with Secucn 16700) Part 2 of Division 7 of tha Businesy and Profesnons Code), arining fom purchases of goods, matsniais, or services by the
bidder o salo t the purchasing body purzuant te ihe bid. Such wsgnment shall be made snd becoma effectve a1 the time the purchasing bady tenders fine(
pyRvent 0 ™ bidder, Sze Govermunent Cade Section 4532,

I an awerding body or public purchasing body received, cither through judgment ar scrtiement, & monewry meavery (O 4 cause of schon sssigned under this
chpley, the sssignor shall bs entifed 10 receve reimbumement for actusi legal oty inewerad and may, upon demand, resover from the public body sny portion
of the recavery, inaltding tebic demages, ainbutablc to avercharges that wwne peid by the 1mignor but were aat peid by thes pubiic body as part of the bid price,
Jesz tho expenses incurted in obtaingng that portion of (he recovery, See Jovemment Code Sextion 4553,

UpudnmmlhwnnngbyLhcu-'w.&gmzm,nttmmwuﬁumuhmﬂm.muimlbcuundnﬁan assigned under this pact ol the asspnor
has dem or may have boen injured by the violabon of lew for which the eause of sction aram and (1) the axmgnes has not bosn injured thereby, o (b) the ssngase
deelmes to file & sowrt acnon for the cause of scoon.  Sex Government Code Section 4554,

Amaricars With Disebilltics Act. By signing thit contract, Contractor avsures the v that i complies with d:e Amencans With Disabilitees Aot (ADA) of
1950. (42 113.C. 1210] & 12q.), which protibils discnmenaton on the basis of disability, as well as ail spplicabln regulations and guidelines itsved pursuant 1o

the ADA.

Corporate Qualificarions Ta Do Business in Californin  Contracior must be currenty qualified to do business in Califorma as defined Dy the Revenue &
Taxation Code, Scction 23101 unless exempied. Both domestic and (oraign carporstians (thate woarporated outside of Califormia) muat be i good ianding
in ovder 1o be qualified 10 ¢o business 1n Califomia.

Canllict of Interest Currene Statc Empiloyees: 1) ‘No Sure aflicer aremployec shall engage in sny employment, scuvily of crtcrprise from which tha otficer
or amployes mocivES CORIEAR0N OF has a firanes] nierest and wtich s sponsored or fanded by apy State egency, uniess By crnploymENt, ACTVICY OF CRLETPIsT
i requurext a2 3 eonditon of foguler Stute employment. b} No Staic offizer or employee shall conteact o his oz her awn behaif ks A indtpendent contracior with

any Stale sgency to provide goads or senices.

Former Sinte Employeer 8) For the two-vesr penod fram the date he or shic left Stawe employment, no former Stata officer ar empiayee muy anter M & coniract
in wiuch be or ehe engnged in any of the negotianons, 1ransacuons. plannag, arangerments or any pan of the danmon.making process relovant 10 the contract
whie empioyed m any capaciy by any Suee egency. b) Fot the nveive-month penod Fram Ure datc he o sne left Smie empiayment, no formaer Saw offiocr or
empalavee mury cnEr ito & conuast with anv Site agency 1 he or she was emploved by thal State agency in a policy-making possion i the sane general subjest
et &3 the propossd 0OALRCt within the fweive-monin penod pnos o his or her lcaviag Swle semee.
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NONDISCRIMINATION COMPLIANCE STATEMENT

M

The company named above (hereinafier referred to as “prospective contractar”) hereby certifies, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and maintenance of a Nondiscrimination Program. Prospective conacior
agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
empioyment because of sex, race, color, ancestry, religious creed, national origin, disability (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medica] care leave
and denial of pregnancy disability leave. '

CERTIFICATION

I, the official named below, hereby swear that I am duly authorized 16 legally bind the prospective
consracior to the above described certification. { am fully aware that this certificasion, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California.

uKaf/zcz.r_fa.f_ M. Lee
_ 204027

G )

b —

[, - T
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Agreamant No,
Exhihit

STANDARD CLAUSES -
EMALL BUSINESS PREFERENCE AND CONTRACTOR IDENTIFICATION NUMBER

.e
NOTICE TO ALL BIDDERS:

Section 14835, et. seq. of the California Government Coda requires that s five percent
preference be given to bidders who qualify as a small business. The rulss and regulations
of this law, including tha definition of a small business for the delivary of service, are contained
in Title 2, California Code of Regulations, Section 1896, et. seq. A copy of the regulations is
available upon request. Questions regarding the prefercncs approval process should be
directed to the Office of Small and Minority Busineas at (916) 322-5080. Ta claim the small
business preference, you must submit a copy of your certification approval letter with

your bid.

-

Are you claiming preference as a small business?

'

2 Yea* No PBL Not fa/ﬂdwf:% ﬁf,%

*Attach a copy of your certification approval letter,

Piacked (s CBE /&/7Er74m S ) Witleng 7~
(/ﬁ‘lwﬂ | L‘/ﬂMEM'JI and 3&440-“,9{!‘{ (@nama%))
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|-003307



STATE OF WASHINGTON

OFFICE OF MINORITY AND WOMEN'S BUSINESS ENTERPRISES

406 South Water * Post Office Box 41160 » Olympia, Washington 98504-1160
{360) 753.9693 » FAX (360) 586-7079

April 29, 1997

Ms. Katherine Lee

L.C. Lee & Associates, Inc.
221 First Avenue West
Seattle, Washington 98119

RE: Certification Identification Number: D5C3912306
Dear Business Owner:

Congratulations! Your business has been recertified as a Combination Business Enterprise (CBE) for the
State program and as a Disadvantaged Business Enterprise (DBE) for the Federal program. Your
certification for both will expire one (1) year from the date of this letter. You should receive a recertification
notice approximately sixty (60) days prior to your expiration date. If your recertification packet is received
by this office on or before the expiration date, your firm will remain certified until processing is completed.

L.C. Lee & Associates, Inc. will be included in the Directory of Certified Minority, Women's and
Disadvantaged Business Enterprises and will be listed under the following Standard Industrial Classification
(SIC) code(s):

Primary - 8748 CONSULTANTS: ENVIRONMENTAL
Others - None

If ydu plan to expand the firm's functions, the Office must be notified in writing at least thirty
calendar days before the effective date of the cxpansion, Further, it is required that the Office be
notified within thirty calendar days of any changes made in the firm's size, ownership, control or
operations.

If you have any questions or need assistance, please do not hesitate to contact this office at (360) 753-9697.

Sincerely,
FOR THE DIRECTOR g A
/?/,% S AT
icKy Schiantarelli
MIWB/E Program Specialist
JAM:VS:jw -
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DO NOT WRITE IN THIS SPACE

STATEMENT AND DESIGNATION 1884512
FOREIGN CORPORATION ENDORSED
FILED

in the oflice ot the Secratery af Sta
of the Siate of Calitornia

- . FEB 2 81334
TONY MILLER
Acting Secretary of State
L.C. LEE & ASSOCIATES, INC. .
(Name 0f Corporation)
cnrporation organized and existing under the laws of the State of Washington '

(State or Place of Incorporarion)
makes the following _statements and designation:

1. The address of its principal executive office is 221 First Avenue West, Suite 415,

Seattle, WA 98119 .

{insert compiete address of principal executive oifice wherever located.)
DO NOT USE POST OFFICE BOX

2. The address of [ts principal office in the State of California is

No office in California .
(Insert complete address of principal office 1n California.)
DO NOT USE POST OFFICE BOX

DESIGNATION OF AGENT FOR SERVICE OF PROCESS WITHIN THE STATE OF CALIFORNIA_

. _ .
3. (Use this paragraph if the process agent is a natural person.)

[

a natural person residing in the State of California, whose complete address is

DO NOT USE PQST OFFICE BOX

Is designated as its agent upon whom process directed to the corporation may be
served within the State of California in the manner provided by law.

RETURN COPY

nr
h.r HTUTRE X LT)

(EADU TA gl —MOU0ICTTY A nouyTnor Crmch
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§. (Use this paragraph i the Process agent is ¢ Cuipliaiivue . - .

Corporation Service Company, which will do business in California .
as CSC -~ Lawyers Incorporating Service y & corporation organized

and existing under the laws of” Delavare . s designated  as
agent upon whom process directed to the undersigned corporation may be served within

the State of Callfornia, in the manner provided by law.

NOTE:. Before It may be designated by any foreign corporation _as Its agent for
_service of process, a corporate agent must comply with. Section 1505,
California Corporations Code. (See instruction 2.)

S. The - undersigned corpordtion hereby [rrevocably consents to service of process
directed’ to [t upon the agent designated above, and to service of process on the
" Secretary of State of the State of California if the agent so designated or the
agent's successor Is' no langer authorized to act or cannot be féund at the address

given.

L.C. LEE & ASSOCIATES, INC,
~ (Name ol Corporation)

Povs

Gigire of Corporate OTficer)

Lyndon C. Lee, President .
{Typed Name and Title of Oificer Signing)

DGTRUCTIONS:

1. There must be annexed to thia statement, an original certificate by an suthorired public officiasl aof
the state or place of Incorporation of the corparation, to the effect that tha corporstion making the
statement i3 sn existing corporstion in good standing in that atate or place. IF A NONPROFIT
CORPORATION IS TO BE QUALIFIED, the cortificate must elso indicate that tha carporation is a nonatack,
nonprufit cocparation.. :

2. WMo domestic corparstion may be designated zs agent for service of process unless it hes flled with tha-
Secretery of State the raviifizats provided for by Sectlon 1505, California Corporations Coda {CCC),
and na farelgn corporaticn may be designated unless it has qualified for the transaction of intrastste
buysiness in Californis and has Flled with the Secretary of Stats of the Stata of California the
coertificaty provided for by Section 1505, CCC. A domestic or foreign corporation must be currently
authorized ta engage in business in this State and be In good stsnding status on the records of the
Soecretary of State of tha State of Californis, in order to file a certiflicate pursuent to this section.

NGTE: A CORPORATION CANNOT ACT FOR ITSELF AS AGENT FOR SERYICE OF PROCESS.
-

3. If a corporatfon ia required to dudif‘y under sn sssumed naaa (nesa ather than the trus corporats
nama} pursuent to Section 2104(b), CCC, then In the first line of this statement set out tha carrect
carparste nase, followed by “which will da buainess in Californis as , " satting
forth the assuaed naas in the space indicsted. The sssumed nase should not be sel out in connectlon
with tha corporate Nama anywhare elss in the statement.

4, If the corporation changes its nams the corporetion must file en Amended Statement by Fareign
Corporetion. A form may be obtained from the Secretary of State.

Y509 UARUT=H
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State of California

OFFICE OF THE SECRETARY OF STATE

CERTIFICATE OF QUALIFICATION

I, TONY MILLER, Acting Secretary of State of the State of California, hereby
certify:
That on the 28th day of Febryary , 1994

L.C. LEE & ASSOCIATES, INC.

, @ corporafion

organizedandm:nngunderthe 1aw: af the state Df waShingCOH

complied with the requirements of California law in effect on that date for the
purpose of qualifying to transact intrastate business in the State of Califormia and
that as of said date said corporation bécame and now is qualified and authorized
fo transact intrastate business in the State of california, subject, however, to any
licensing requirements otherwise imposed by the laws of this Siate.

IN WITNESS WHEREQF, |
executre this cemficate and
affix the Great Seal of the
State of California this

ey P

Acting Secretary of State

l1th dhyqf March 1994

COPY FOR YOUR
INEOR

pH b
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Siate of California

OFFICE OF THE SECRETARY OF STATE

e e S

E¥TY

P e —————= e

1884512

I, TONY MILLER, Acting Secretary of State of the State of
California, hereby certify:

That the annexed transcript has been compared with the record
of file in this office, of which it purpons to be a copy, and that same
is full true and correct.

IN WITNESS WHEREOF,
I execute this certificate and
affix the Great Seal of the
State of California MAR 2 3 1994

//// /A

Acting Secreta Stat COPY FCR YOU
§ secretary of Suate R eorianion |

i —————— P T %, -~
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