WEQT Attachment A-1. Detailed Scope of Work

o asuntant s Ii e Hydraulic and Hydrologic Engineering Studies
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Project No. 862361 Low Water Crossing

(_‘ Cardno
ENTRIX

January 13, 2015

TASK 1A — PROJECT MANAGEMENT AND QC (PROJECT NO. 862361)

WEST Consultants will provide project management, administration, quality control,
quality assurance, on-site project kick-off meeting, project meetings (3 in person, up to
10 over the phone), overall coordination, and preliminary data gathering. A kickoff
meeting is assumed at the project site to be attended by the WEST team.

Assumptions: WEST will attend 3 PDT meetings in person and 10 via teleconference.
Meetings for Project No. 862361 and 862362 will be held at the same time; the total
meeting time is divided between the two projects in the cost estimate.

TASK 2A — PRELIMINARY COORDINATION / DATA GATHERING / SURVEY
INFORMATION

The WEST team will review preliminary bridge concepts provided by the County and will
review other pertinent site data such as geotechnical dataand studies. WEST will
coordinate with County staff to prepare a survey request with limits and features within
the Refugio Creek channel.

Deliverables: Proposed survey limits/features
Assumptions: The County will provide preliminary bridge design concepts for review.

TASK 3A — HYDROLOGIC ANALYSES

WEST will develop an HEC-HMS model of the watershed upstream of Project No.
862361. The SCS curve number loss method and standard unit hydrograph techniques
within HEC-HMS will be used. Frequency rainfall, watershed soil and land use data, and
other watershed characteristics will be gathered from available online sources.
Watershed delineation will be completed using topographic data provided by the
County. Frequency flows for the 2-, 5-, 25-, 50-, and 100-year events will be determined
along with high fish passage flows that will be calculated as a percent of the 2-year flow
rate. The bridge overtopping flow will be determined as part of Task 4A.

WEST will include routing reaches in the model based on the Muskingum Cunge 8-point
cross section method.
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WEST will compute peak flows for comparison purposes based on (1) a basin transfer
approach using data from one or more nearby gaged basins, and (2) the best available
regression equations.

Deliverables: Completed HEC-HMS model(s), including input/output files and results.
For report deliverables, see Task 4A below. ‘ '

Assumptions:

1. WEST will utilize the recommendations described in the Ventura County bulking
factor study completed recently by WEST to determine an appropriate bulking
factor for the site.

2. The County will provide topographic data (1-meter DEM) for the Refugio Creek

watershed.

TASK 4A —HYDRAULIC ANALYSES

WEST will prepare the topographic data for the hydraulic analysis and will develop an
HEC-RAS model for the project reach for existing and proposed conditions. Manning’s
roughness coefficients will be estimated based on site observations, standard
references, and engineering judgment. In addition to the 1-D HEC-RAS model, WEST will
develop a 2-D model in the vicinity of Low Flow Crossing #1 to determine expected flow
patterns and to guide the 1-D modeling parameters and flow distribution. WEST will
model three bridge alternatives in HEC-RAS rather than the 2-D model because multiple
bridge scenarios can be modeled more efficiently in HEC-RAS. WEST will provide
recommendations for the bridge low chord elevation, the bridge width, and other
hydraulic features including depths and velocities. WEST will model the design flows as
well as the overtopping flow. WEST assumes close coordination with the Santa Barbara
County bridge design team during this design process.

A preliminary hydraulics summary table will be prepared (draft and final), followed by a
technical memorandum summarizing hydrology and hydraulics (draft and final),
followed by a bridge hydraulic report (draft and final). A Location Hydraulic Study and
Summary Floodplain Hydraulic Encroachment Report will also be prepared. WEST will
prepare a letter summarizing the hydraulic basis of the design exception to the County’s
policy on design flood and freeboard, if requested.

Deliverables:

1. Completed HEC-RAS model(s), including input/output files and results

2. Two-dimensional model, including input/output files and results

3. Draft and Final hydraulic summary table in electronic format

4. Draft and Final technical memorandum summarizing hydrology and hydraulics in
electronic format

5. Draft and Final bridge hydraulic report in electronic format and 3 bound copies
of final report
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6. Location Hydraulic Study and Summary Floodplain Encroachment Report in
electronic format

7. Letter summarizing hydraulic basis of design exception to the County’s policy on
design flood and freeboard in electronic format (optional)

Assumptions:
1. Topographic survey of the existing low water crossing will be performed by the
County and available for use.
2. The County will provide initial design concepts for the bridge.

TASK 5A — SCOUR EVALUATION

Assuming that a soft bottom channel will be preferred through the bridge opening,
WEST will calculate anticipated bridge scour depths considering pier scour, contraction
scour, and abutment scour components per HEC-18 Evaluating Scour at Bridges, Fifth
Edition (FHWA, 2012) guidelines. Long-term degradation will be estimated based on
observations during the site visit, equilibrium slope methods, and engineering
judgment. The equilibrium slope analysis will account for the anticipated stream slope
change in the vicinity of the bridge resulting from the removal of the low flow crossing
hydraulic control. The overall total scour depth can be used by Santa Barbara County to
determine pier and abutment burial depths after consideration of any additional depth
needed for structural stability.

An optional task to compute the required riprap sizes and toe-down depths for the
riprap is included in the cost estimate. Riprap sizes and gradations will be calculated
using the Caltrans method and toe-down depths will be estimated using applicable
regime relationships based on calculated depth, velocity, and shear stress. WEST will
prepare a conceptual plan showing riprap extents (plan, profile, and thickness).

Deliverables:
1. Scour and long-term degradation results (and riprap sizing, if requested) will be
summarized in the bridge hydraulic report (Task 4A).
2. Conceptual riprap plan (optional)

Assumptions:

1. The optional riprap calculation does not include preparation of detailed plans,
specs, or estimates.
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TASK 6A — TECHNICAL MEMORANDUM (ORDINARY HIGH WATER MARK)
Cardno Entrix will provide the OHW determination in the project reach.

Deliverables:
1. Technical Memorandum of OHM (draft and final)
2. AutoCAD Civil 3D 2014 survey data in electronic formats, both PDF and AutoCAD
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TASK 1B — PROJECT MANAGEMENT AND QC (PROJECT NO. 862362)

WEST Consultants will provide project management, administration, quality control,
quality assurance, on-site project kick-off meeting, project meetings (3 in person, up to
10 over the phone), overall coordination, and preliminary data gathering. A kickoff
meeting is assumed at the project site to be attended by the WEST team.

Assumptions: WEST will attend 3 PDT meetings in person and 10 via teleconference.
Meetings for Project No. 862361 and 862362 will be held at the same time; the total
meeting time is divided between the two projects in the cost estimate.

TASK 2B — PRELIMINARY COORDINATION / DATA GATHERING / SURVEY
INFORMATION

The WEST team will review preliminary bridge concepts provided by the County and will
review other pertinent site data such as geotechnical data and studies. WEST will
coordinate with County staff to prepare a survey request with limits and features within
the Refugio Creek channel.

Deliverables: Proposed survey limits/features
Assumptions: The County will provide preliminary bridge design concepts for review.

TASK 3B — HYDROLOGIC ANALYSES

WEST will develop an HEC-HMS model of the watershed upstream of Project No.
862362. The SCS curve number loss method and standard unit hydrograph techniques
within HEC-HMS will be used. Frequency rainfall, watershed soil and land use data, and
other watershed characteristics will be gathered from available online sources.
Watershed delineation will be completed using topographic data provided by the
County. Frequency flows for the 2-, 5-, 25-, 50-, and 100-year events will be determined
along with high fish passage flows that will be calculated as a percent of the 2-year flow
rate. The bridge overtopping flow will be determined as part of Task 4B.

WEST will include routing reaches in the model based on the Muskingum Cunge 8-point
cross section method.
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WEST will compute peak flows for comparison purposes based on (1) a basin transfer
approach using data from one or more nearby gaged basins, and (2) the best available
regression equations.

Deliverables: Completed HEC-HMS model(s), including input/output files and results.
For report deliverables, see Task 4B below.

Assumptions:
1. WEST will utilize the recommendations described in the Ventura County bulking
factor study to determine an appropriate bulking factor for the site.
2. The County will provide topographic data (1-meter DEM) for the Refugio Creek
watershed.

TASK 4B —HYDRAULIC ANALYSES

WEST will prepare the topographic data for the hydraulic analysis and will develop an
HEC-RAS model for the project reach for existing and proposed conditions. An HEC-RAS
model will be developed for the project reach for existing and proposed conditions.
Manning’s roughness coefficients will be estimated based on site observations, standard
references, and engineering judgment. WEST will model three bridge alternatives in
HEC-RAS and provide recommendations for the bridge low chord elevation, the bridge
width, and other hydraulic features including depths and velocities. WEST will model
the design flows as well as the overtopping flow. WEST assumes close coordination with
the Santa Barbara County bridge design team during this design process.

A preliminary hydraulics summary table will be prepared (draft and final), followed by a
technical memorandum summarizing hydrology and hydraulics (draft and final),
followed by a bridge hydraulic report (draft and final). A Location Hydraulic Study and
Summary Floodplain Hydraulic Encroachment Report will also be prepared. WEST will
prepare a letter summarizing the hydraulic basis of the design exception to the County’s
policy on design flood and freeboard, if requested.

Deliverables:

1. Completed HEC-RAS model(s), including input/output files and results

2. Draft and Final hydraulic summary table in electronic format

3. Draft and Final technical memorandum summarizing hydrology and hydraulics in
electronic format

4. Draft and Final bridge hydraulic report in electronic format and 3 bound copies
of final report

5. Location Hydraulic Study and Summary Floodplain Encroachment Report in
electronic format

6. Letter summarizing hydraulic basis of design exception to the County’s policy on
design flood and freeboard in electronic format (optional)
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Assumptions:
1. Topographic survey of the existing low water crossing will be performed by the
County and available for use.
2. The County will provide initial design concepts for the bridge.

TASK 5B — SCOUR EVALUATION

Assuming that a soft bottom channel will be preferred through the bridge opening,
WEST will calculate anticipated bridge scour depths considering pier scour, contraction
scour, and abutment scour components per HEC-18 Evaluating Scour at Bridges, Fifth
Edition (FHWA, 2012) guidelines. Long-term degradation will be estimated based on
observations during the site visit, equilibrium slope methods, and engineering
judgment. The equilibrium slope analysis will account for the anticipated stream slope
change in the vicinity of the bridge resulting from the removal of the low flow crossing
hydraulic control. The overall total scour depth can be used by Santa Barbara County to
determine pier and abutment burial depths after consideration of any additional depth
needed for structural stability.

An optional task to compute the required riprap sizes and toe-down depths for the
riprap is included in the cost estimate. Riprap sizes and gradations will be calculated
using the Caltrans method and toe-down depths will be estimated using applicable
regime relationships based on calculated depth, velocity, and shear stress. WEST will
prepare a conceptual plan showing riprap extents (plan, profile, and thickness).

Deliverables:
1. Scour and long-term degradation results (and riprap sizing, if requested) will be
summarized in the bridge hydraulic report (Task 4B).
2. Conceptual riprap plan (optional)

Assumptions:
1. The optional riprap calculation does not include preparation of detailed plans,
specs, or estimates.

TASK 6B — TECHNICAL MEMORANDUM (ORDINARY HIGH WATER MARK)
Cardno Entrix will provide the OHW determination in the project reach.

Deliverables:
1. Technical Memorandum of OHM (draft and final)
2. AutoCAD Civil 3D 2014 survey data in electronic formats, both PDF and AutoCAD
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TASK 7B — FISH PASSAGE IMPROVEMENT DESIGN

Due to the high potential of debris, WEST will include design recommendations for pier
geometry, abutment to abutment bridge width, and potentially pier debris deflectors in
order to minimize flow blockages that could impede fish passage. Specific
recommendations will depend on depths and velocities modeled in HEC-RAS and the
specific bridge alternatives preferred by Santa Barbara County during the design
process. Two fish passage designs will be analyzed using the HEC-RAS model developed
in Task 4B as the starting point. A separate, more detailed HEC-RAS model will be
developed for fish passage analysis if needed.

WEST will provide the 35% conceptual designs based on a mark-up of the proposed
bridge general plan sheet (provided by the County). MGE will provide the 65%, 95%,
and 100% plans, specs, and estimates for the design. A technical memorandum of the
fish passage design (draft and final) will be prepared. MGE will provide the preliminary
and final grading plans of the fish passage design.

Deliverables:
1. 35% conceptual graphics for fish passage in electronic format
HEC-RAS model(s) for fish passage, including input/output files and results
Technical Memorandum for Fish Passage (draft and final) in electronic format
Preliminary and final grading plans for fish passage
PS&E for Fish Passage 65%, 95%, and 100%:
® 65% (100% Plans, Details & Estimate) _ _
o Internal independent QA/QC completed prior to submittal to PW
o Drafting complete in SB County PW AutoCAD Standards (Hard copy
(3-11"x17") & electronic AutoCAD/PDF/Excel files)

e 95% (Modified 65% Plans (hard copy 3-11"x17" & electronic
AutoCAD/PDF files) & Estimate (Caltrans contract item numbers),
Specifications-electronic MS Word)

o Documented response to PW written comments

o Specifications shall follow Caltrans Standard SSP’s (Technical
Specifications-Sections 8, 9 &10)

o Special Provisions shall follow Caltrans style format — Strike & Hide
(red), Modifications (Blue underlined) & Initials directly above
modifications with date/justification comment

o Quantity calculations (backup information along with any
documented assumptions)

o Proposed construction schedule

e 100% (Final modifications to 95% PS&E, per County review comments)
o Electronic AutoCAD/PDF files
o Review project specification for conflict with PW boiler plate special

provisions
o One 22" x 34" wet signed scaled plans on bond paper

s wm
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o Construction contract cost estimate
e Expedite (Wet Signature Plans and Specification)
o One 22" x 34" wet signed scaled plans
o One 11" x 17" wet signed scaled plans
o Wet signed specification signature page
o Electronic AutoCAD Files

Assumptions:

1. This scope of work assumes that an HEC-RAS hydraulic model will be adequate
for the fish passage analysis and design. Creating a multi-dimensional model for
fish passage design is beyond the current scope of work.

2. The 35% plans will be prepared by WEST based on a mark-up of the proposed
bridge general plan sheet provided by the County.

3. PS&E for fish passage shall follow the Caltrans Standard Processes as shown in
the State of California, Department of Transportation (Caltrans) Ready-To-List
and Construction Contract Award Guide (RTL Guide).
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