CENWS-PM-PL 6 February 2002

SCOPE OF WORK
Geomorphology and Sediment Transport Study of
Skagit River Flood Hazard Mitigation Project
Skagit County, Washington
Phase 1

HART CROWSER
CONTRACT NO. DACW67-01-R-0205, DELIVERY ORDER NO. 3

1.0 DESCRIPTION

U.S. Army Corps of Engineers (Corps) in cooperation with Skagit County (local project
sponsor) has initiated a study to develop, evaluate, and compare flood hazard mitigation
alternatives for the lower Skagit River. The Corps will evaluate five alternatives that
have been proposed to reduce flood damage for lands along the lower Skagit River
including the cities of Sedro Woolley, Burlington and Mount Vernon. One element of
reviewing each alternative requires an assessment of the interaction between geomorphic
processes and project implementation and operation. Physical modifications to the
channel and floodplain may interrupt or change ongoing geomorphic processes.
Similarly, geomorphic processes may affect the function and effectiveness of the
proposed flood hazard mitigation project. The geomorphic assessment and sediment
transport analysis will provide a basis for evaluating the potential interactions between
ongoing geomorphic processes and each alternative for flood hazard mitigation.

2.0 BACKGROUND AND OBJECTIVES

This statement of work (SOW) details the contractual work to be performed to complete
the first phase of the geomorphic assessment and the sediment transport analysis. The
complete study will evaluate the potential interactions between geomorphic processes and
flood hazard mitigation efforts for each of the following three alternatives:

Bypass channel that functions for all floods larger than the 10-year event
Bypass channel that functions for all floods larger than the 25-year event
Setback levees with full range of events

Baseline existing conditions

No action (catastrophic event)

M

The study area will include the lower Skagit River from approximately 2 river miles
upstream of Sedro Woolley to the confluence with Skagit Bay. The study area includes
the bypass channel to the proposed confluence with the Swinomish Channel. The model
will use the same channel geometry survey information collected for the COE hydraulic



model. This survey data set does not extend beyond the mouth of each fork of the Skagit.
The output of the sediment transport study could provide sediment delivery input for the
Padilla Bay and Skagit Bay hydrodynamic models currently under consideration under a
separate contract. The proposed geomorphology and sediment transport study (phases 1
and 2) will include the following components described as individual tasks under the
Scope of Work:

e Task 1 — Assess historic and current channel conditions (this will include historic
over flow channels and distributaries and include a literature review) within the
project area providing description of present river morphology and changes that
have occurred over time.

e Task 2 — Develop a conceptual geomorphic model that characterizes the
geomorphic process that form and modify river morphology.

e Task 3 — Map the spatial distribution of channel morphology and geomorphic
processes.

e Task 4 — Provide a screening-level analysis comparing sediment delivery to the
Swinomish Channel for two scenarios: (1) catastrophic levee break, and (2)
proposed bypass channel.

e Task 5 — Model bank erosion, bed scour, sediment transport, and deposition
within the project area to quantify potential changes in channel morphology
associated with each alternative. If the modeling results do not provide an
appropriate level of certainty to support alternative selection, the contractor will
present these concerns to the project sponsors and determine whether additional
work would be necessary. The roughness coefficient for both channel and
floodplain is critical for this element in each alternative. Some of the analysis
may need to wait until further design details have been developed.

e Task 6 — Evaluate each alternative to determine the nature and effects of
interaction between channel morphology, geomorphic processes, and proposed
flood hazard mitigation actions.

e Task 7 — Communicate and interact with stakeholders including municipal
governments, state agencies, federal agencies, and tribes. Present the findings of
the study in a technical report with supporting figures, maps, and data. Digital
mapping data and an electronic copy of the model will be provided. Maps and
figures will be produced and presented in files compatible with ArcInfo and
AutoCad.

e Task 8 — Provide for an optional task to model an additional scenario to
incorporate design modifications that may become evident or in response to new
questions may that arise.



There will be a phased approach to completing the tasks described above. This approach
will allow the contractor to use the information and initial results generated under the first
phase to refine the Scope of Work and cost estimate for phase 2. The current Scope of
Work only includes Tasks 1, 2, 3, and 4 as the initial phase. Tasks 5, 6, 7, and 8 will be
described in detail under a separate scope of work and delivery order based on the
completion of Tasks 1 through 4.

3.0 CONTRACTOR SERVICES

With the exception of Government furnished property or services (Section 10.0), the
Contractor shall supply all services, labor, materials, supplies and equipment necessary to
conduct the work required under this SOW. The Contractor shall be responsible for
obtaining all necessary permits and compliance with all Federal, State and local
regulations.

4.0 DESCRIPTION OF WORK

The contractor shall perform all work required to conduct the specific tasks in Section
5.0. All work shall be performed in an environmentally acceptable manner, conforming
to existing Federal, State and local regulations. The contractor will be responsible for
securing any necessary rights of entry for the sampling effort.

5.0 SPECIFIC TASKS
5.1 Task 1 — Historic and Current Channel Conditions Assessment

The historic and current channel conditions assessment provides a description of past and
present channel morphology. The current morphology combined with observations of
changes over time provides a basis for deducing the processes that form and modify
channel morphology and how those processes vary over time.

The Contractor will compile existing technical and historical documents, photographs,
and maps relevant to geomorphic conditions within the lower Skagit River Basin. The
existing data and studies will provide the basis for the historical channel conditions
assessment. The Contractor will review available time-sequential aerial photographs to
evaluate changes in river morphology and adjacent riparian conditions over time.
Through the literature review, the Contractor will identify data gaps that will be need to
be filled to complete the geomorphic study.

The Contractor will develop a narrative describing current channel processes based on
historical conditions, field observations, and previous work. Using historic flow records,
the narrative will address the effects of the range of flow events the river has experienced
over time (i.e. low flow, small frequent flood events, moderate flood events, and extreme
flood events). The narrative will include a time line showing significant events pertinent
to the geomorphic development of the lower Skagit River over the past 200 years, as
information is available. Reconnaissance-level field observations will be used to



characterizing physical processes. Field studies will be used in combination with aerial
photographic analysis to map the distribution of channel morphology and geomorphic
processes as described under Task 3. Direct observation of the characteristic signs of
physical processes will contribute to initial conclusions regarding the potential upstream
and downstream effects of the structural alternatives. All data collected from direct
observation will become provided to the Government upon completion of the work order.

Characteristics of the sediment load will be determined through sediment sampling and
analysis. The contractor will develop and carry out a sediment sampling plan that
characterizes the longitudinal changes in the riverbed sediment characteristics within the
project area. The surveyed sediment characteristics will be used to model sediment
transport for current conditions and for each alternative. The contractor will use the
results of the hydraulic modeling performed by the Corps to develop a sediment transport
model. The sediment transport model will provide a basis for evaluating sediment
routing and channel change within the project area.

Direct observation of physical processes will contribute to initial conclusions regarding
the potential downstream effects of the structural alternatives. This task will provide
information and analysis to preparation of the technical report described under Task 8
(separate delivery order). That report will include field forms, a narrative describing
site selection rationale, and a discussion of the dominant geomorphic processes present in
channel reaches with similar characteristics.

This task will provide the information and analysis to support preparation of the maps
produced under Task 3 and portions of the technical report described under Task 8
(separate delivery order). The contractor will prepare a technical memorandum that
presents a short summary of the results of this review and possible suggestions for
changes in study direction.

5.2 Task 2 — Develop Conceptual Geomorphic Model

Building on the work performed under Task 1, the Contractor will reconstruct past
channel and floodplain processes at reach- and basin-scales using aerial photographs,
historic land surveys, and historic topographic maps. The resolution of the aerial
photographs will affect the kinds of measurements that may be taken. At a minimum, the
aerial photograph analysis will include measurements of shoreline length, sinuosity,
lateral migration, trends in sedimentary features (in-stream sediment bars), and changes
in plan form. More intensive measurements may include channel width, sand and gravel
bar dynamics, changes in LWD, channel instability (bank erosion), and changes in
riparian vegetation.

The Corps will provide aerial photographs of the project area and the upper watershed in
order to complete this task.

The Contractor will prepare a short report that describes the conceptual model. This task
will inform the sediment transport modeling described under Task 5 (separate delivery



order) and it will contribute to portions of the report produced under Task 8 (separate
delivery order).

5.3 Task 3 — Map the Distribution of Channel Morphology and Geomorphic
Processes

Data compiled under Tasks 1 and 2 will be presented in a map or set of maps that shows
the spatial distribution of channel morphology and geomorphic processes within the
project area identified under Tasks 1 and 2.

Deliverables for this task will include a set of GIS-based maps of the project area
showing existing channel conditions, the spatial distribution of geomorphic features, and
the zones in which different sets of geomorphic processes dominate.

5.4 Task 4 — Screening Level Analysis of Sediment Delivery to Swinomish Channel

The Contractor will perform a screening-level analysis of comparing the sediment
delivery to the Swinomish Channel for two scenarios. The first scenario corresponds to a
catastrophic levee break in which floodwaters transport sediment through overbank
flooding to the Swinomish Channel. The second scenario corresponds to the operation of
the proposed bypass channel. The analysis will incorporate existing data to characterize
the nature of suspended sediment load. The method will include a simple mass balance
that considers suspended sediment concentration, total volume and flow rate of
floodwaters, and the potential for sediment deposition between the river channel and the
Swinomish Channel. This analysis is being performed as an early action item to support
Corps project decisions in February. The results of this initial analysis will be checked
and verified against the sediment transport modeling results when they are available.

The Contractor will prepare and submit a technical memorandum presenting the results of
this analysis.

6.0 GOVERNMENT-FURNISHED PROPERTY

The Government does not anticipate furnishing the Contractor any Government property
in order to perform the work required under this Delivery Order except for aerial photos
of the project area. These photos will be returned to the Government upon completion of
the work order.

7.0  COORDINATION

The Contractor shall maintain close and continual coordination with the USACE POC’s,
to assure adequate and timely flow of information. Mr. Michael Scuderi, Environmental
Resources Section (206-764-7205), and Mr. Stephen Pierce, Project Management (206-
764-3456) are designated as POCs for the Corps of Engineers.

8.0 GENERAL REQUIREMENTS



8.1 Project Manager

Promptly following award of the contract, the Contractor shall designate a project
manager. The project manager is responsible for maintaining coordination and execution
of the contract. Changes in the designated project manager can only be made upon prior
approval of the USACE Project Manager Mr. Stephen Pierce. The project manager shall
have the experience and capability to:

a) Be responsible for the supervision of work and overall quality; and
b) Serve as liaison between the Contractor and the USACE POC’s for all
work required under this contract.

8.2 Contracting Officer Representative

The Contracting Officer for the Government will designate a Contracting Officer
Representative (COR) who will provide the liaison, supply Government-furnished data
and services, and forward other necessary documents. Contract interpretation and
associated guidance and direction from the Government shall not be official unless
specifically authorized by the COR. The COR will seek timely progress of the work and
its satisfactory completion. One or more authorized technical representatives of the
Contracting Officer may be designated to monitor the Contractor’s performance, verify
compliance with contract specifications, and provide technical support to the COR.

9.0 EXTRA SERVICES

The Contractor is advised not to perform any extra services under this contract. Except
as otherwise provided in this contract, no payment for extras shall be made unless the
Contracting Officer thereof has authorized such extras and price in writing.

10.0 METHOD OF PAYMENT

Payments shall be made in accordance with the payments clause of the base contract.
The signed original and two copies of each payment voucher shall be submitted by the
Contractor to the COR. The Contractor shall submit with any payment requests, a brief
summary of the activities accomplished in the payment period.

11.0 RELEASE OF INFORMATION

The Contractor shall not make available to the news media or publicly disclose any data
generated or reviewed under this contract. Reports and data produced under this contract
shall become the property of the Government and distribution to any other source by the
Contractor is prohibited, unless authorized by the COR. The Contractor shall direct all
questions from the public and media to the Corps’ Project Manager, Mr. Stephen Pierce.
The Contractor shall be allowed to explain their actions in the field but must inform the
Project Manager of this contact within one (1) workday.



12.0 SCHEDULE

The Contractor shall furnish sufficient technical, supervisory, and administrative
personnel to ensure completion of work in accordance with the following schedule. The
Contractor shall keep the COR fully advised at all times concerning delays or difficulties
which may prohibit completion of any or all of the work according to the following
schedule:

Task Completion

Project management (8% of total

estimated hours)

Task 1 - Compile and review 30 days after receipt
background literature and existing  of Notice to Proceed
technical work. (NTP)

Task 5 - Screening level analysis of 30 days after receipt
sediment delivery to the of NTP

Swinomish Channel. Prepare
technical memorandum.

Task 2 - Aerial photograph 60 days after receipt
analysis. Prepare technical of NTP
memorandum

Task 1 - Develop Scope of work 45 days after NTP
for Tasks 5 through 8. Prepare
technical Memorandum.

Task 1 - Fieldwork 90 days after receipt
of NTP

Task 3 - Channel conditions map 30 days after
completion of
fieldwork

Work Order Completed 150 days after NTP

The Contractor shall provide monthly status updates on task completion status.

Activity Schedule
Delivery Order Award 8 February 2002
Management Plan from Contractor 15 March 2002
Fieldwork Completed 22 March 2002

Submit Preliminary Draft Report 17 April 2002



USACE Comments Received 24 April 2002

Final Report Submitted 10 May 2002
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