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1 INTRODUCTION

1.1 Purpose of the report

This report serves as the Location Hydraulics Study and Floodplain Evaluation for the proposed
improvements associated with the Bridge Road Bridge located on Santa Paula Creek in the City
of Santa Paula. Executive Order 11988 (Floodplain Management) directs all federal agencies to
refrain from conducting, supporting, or allowing actions in floodplains unless it is the only
practicable alternative. Federal financial assistance and/or issuance of a federal permit(s) are
required for a proposed state/local project constitute federal support and/or allowing actions. The
Federal Highway Administration requirements for compliance are outlined in 23 CFR 650
Subpart A.

In order to comply with 23 CFR 650 Subpart A and determine if an encroachment itself is
“minimal,” or “significant,” the following must be analyzed:

The practicability of alternatives to any longitudinal encroachments

Risks of the action (to life and property)

Impacts on natural and beneficial floodplain values

Support of incompatible floodplain development (inconsistencies with existing watershed
and floodplain management programs)

e Measures to minimize floodplain impacts and to preserve/restore any beneficial
floodplain values impacted by the project.

The purpose of this evaluation is to examine the potential impacts to the mapped Zone AE and
Zone X. Special Flood Hazard Areas (SFHA) within Santa Paula Creek at the existing Bridge
Road Bridge location and provide scour protection calculations of the existing bridge abutments.

The report describes the method of analysis and results of the hydraulic modeling of the existing
conditions in Santa Paula Creek at Bridge Road Bridge. Figure 1 shows the location of the
proposed project.

1.2 Definitions

1.2.1 Base Flood

The term “base flood” shall mean that flood which has a one percent or greater
chance of occurrence in any given year.

— Executive Order 11988 Section 6 (b)

The one percent or greater chance of occurrence flood is commonly referenced as the “100-year”
flood.

1.2.2 Floodplain

The term “floodplain” shall mean the lowland and relatively flat areas adjoining
inland and coastal waters including flood prone areas of offshore islands, including at
a minimum, that area subject to a one percent or greater chance of flooding in any
given year.
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— Executive Order 11988 Section 6 (c)

1.2.3 Special Flood Hazard Areas — High Risk

Special Flood Hazard Areas represent the area subject to inundation by the one-percent-annual
probability flood. The land area covered by the floodwaters of the 1% annual chance flood is the
Special Flood Hazard Areas (SFHA) on National Flood Insurance Program (NFIP) maps. The
SFHA is the area where NFIP floodplain management regulations must be enforced and the area
where the mandatory purchase of flood insurance applies. The SHFA includes Zones A, AO,
AH, A1-30, AE, A99, AR, AR/A1-A30, AE, A99, AR, AR/A1-30, AR/AE, AR/AO, AR/AH,
AR/A, VO, V1-30, VE, and V.

1.3 Project Location and Setting

The Santa Paula Creek watershed is in southwestern Ventura County, and is tributary to the
Santa Clara River. The Creek is one of three historic spawning tributaries to the Santa Clara
River for the endangered Southern Steelhead (Oncorhynchus mykiss). Bridge Road Bridge is
located at the intersection of Ojai Road (SR 150) and Bridge Road. The Project is located within
a rural setting with primarily agriculture, open space, and some residential land uses adjacent to
the project limits.
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Figure 1-1: Project Location
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1.4 Purpose and Need for the Project

1.4.1 Purpose
The purpose of the project is to:

e Prepare engineering evaluation of the floodplain hydraulics for the Bridge Road Bridge.
e Calculate the general adjustment, long-term adjustment and local scour at the abutment
support locations and propose alternatives to mitigate the potential impacts to the Creek.

1.4.2 Need

Bridge Road is a short county road north of Santa Paula that connects with Highway 150 and
runs east for about 400 feet, where it ends at private property. This road crosses a bridge over
Santa Paula Creek; the bridge is called Bridge Road Bridge and is a steel truss bridge about 130
feet long. The road leads to approximately twelve properties, with Bridge Road being the only
access. Because the bridge is over 20 feet long, Caltrans is responsible for regular inspections
and report any issues of concern to the County.

Caltrans performed an inspection of Bridge Road Bridge in 2012 and submitted an inspection
report to the County which indicated that Bridge Road Bridge was Structurally Deficient, with a
sufficiency rating of 5 out of 100. This report made the bridge eligible for replacement with
federal funding under the federal Highway Bridge Replacement and Rehabilitation (HBRR)
Program, administered by Caltrans.

The Public Works Agency Transportation Department (PWATD) subsequently applied to
Caltrans for funding to replace Bridge Road Bridge and received funding authorization for
design and construction. As PWATD began the design of the project, it became apparent that the
bridge did not need replacement, but only needed channel scour protection and some minor
rehabilitation. As a result, PWATD staff requested a new, detailed inspection by Caltrans, which
was done in June 2016. Caltrans’ inspection included analysis of the structural steel members
using ultrasound for fracture-critical analysis and was more thorough than previous Caltrans
inspections. The last routine latest Bridge inspection report is dated 7/25/18 and the information
doesn’t change the design approach to provide channel protection and minor rehab.

1.5 Proposed Improvements

Three alternatives are being considered for the Bridge Road Bridge bank protection to mitigate
the erosion and scour.

1.5.1 Alternative 1

Construct a 3’ -6” by 3’ -6” cap beam with a top elevation of 570 feet and secant pile wall with a
typical elevation of 492 ft. and fill behind the abutment with light weight cellular concrete fill.
The abutment would have a 1:12 slope and would fall just under the 25-year water surface
elevation.
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1.5.2 Alternative 2

Construct a 3’ -6” by 6’ -0” cap beam with a top elevation of 555.5 feet and secant pile wall with
a typical elevation of 508 ft. and fill behind the abutment with flowable fill. The abutment would
have ground anchors installed.

1.5.3 Alternative 3

Construct a 3’ -6” by 6’ -0” cap beam with a top elevation of 544.0 feet and secant pile wall with
a typical elevation of 492 ft. and fill behind the abutment with flowable fill. The proposed
abutment will be under the existing ground surface.
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1.6 Permits and Approvals Needed
Table 1 lists the agency permits and approvals required for the project.

Table 1: Permits and Approvals

Agency Permit/Approval Status
ACOE Section 404 Nationwide Permit County to obtain permit
CDFW Section 1602 Streambed Alteration Agreement | County to obtain permit
LARWQCB | Section 401 Water Quality Certification County to obtain certification
VCWPD Encroachment Permit County to obtain permit
SWRCB Section 402 NPDES (Construction Activity) County to file NOI (if needed)

ACOE = US Army Corps of Engineers

CDFW = California Department of Fish and Wildlife

County = County of Ventura

LARWQCB = Los Angeles Regional Water Quality Control Board
VCWPD = Ventura County Watershed Protection District

Caltrans = California Department of Transportation

NOI = Notice of Intent

NPDES = National Pollutant Discharge Elimination System

PS&E = Plans, Specifications, and Estimates

SRWCB = State Water Resources Control Board
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2 AFFECTED ENVIRONMENT

21 Introduction

The project is located within the Santa Paula Creek watershed in southwestern Ventura County.
A review of the FEMA Flood Insurance Rate Map (FIRM) for Ventura County indicates the
project area is within FEMA FIRM Panel 06111C0614E. The FIRM Panel is attached in the
appendices. The project area has two defined flood zones, described below.

The portion of the project area that is Shaded Zone X. Shaded Zone X areas are characterized as
the following:

e areas that have a 0.2% annual chance of flood;

e areas of 1% annual chance of flood with average depths of less than 1 foot or with
drainage areas less than 1 square mile; and

e areas protected by levees from 1% annual chance of flood.

Properties in Shaded Zone X are considered at moderate risk of flooding under NFIP.

The portion of the project area that is identified as Zone AE are areas that have a 1% probability
of flooding in any given year (also known as the "100-year floodplain"), and where predicted
flood water elevations have been established. Properties in Zone AE are considered at high risk
of flooding under NFIP.

2.2 General Area Information

2.2.1 Land Use

Primary land use is Agricultural dominated by citrus orchards and avocado fields near the project
site with scattered single-family dwellings.

2.2.2 Topography and Regional Hydrology

Bridge Road Bridge is located on Santa Paula Creek within southwestern Ventura County. Santa
Paula Creek is a major tributary to the Santa Clara River, draining approximately 44.4 square
miles. The headwaters are located along the south-facing slopes of the Topatopa Mountains
where the maximum watershed elevation is over 6,500 above mean sea level [MSL]. The
downstream limit of the watershed is at the confluence with the Santa Clara River. The major
tributaries within the lower Santa Paula Creek watershed include Sisar Creek, Anlauf Canyon,
and Mud Creek.

Santa Paula Creek experiences a high degree of annual flow variability, with multi-year droughts
and extreme seasonal flooding. Annual precipitation within the watershed ranges from
approximately 36 inches within the Topatopa Mountains to approximately 18 inches at the
confluence with the Santa Clara River.

Land use within the watershed remains largely undeveloped compared to other Southern
California coastal watersheds. Land use/vegetation cover within the watershed includes
scrub/chaparral (52.2% of total area), mixed evergreen/deciduous forest (35.5% of total area),
agriculture/herbaceous grasslands (10.5% of total area) and developed/residential (0.8% of total
area) (NOAA 2002). The northern portion of the watershed is located within the Los Padres
National Forest (approximately 65% of total area) and the vegetation cover is entirely
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chaparral/scrub and mixed forest. The agricultural/developed areas within the watershed are
primarily along the lower Santa Paula Creek downstream of the Sisar Creek confluence, and
within Anlauf Canyon and Mud Creek. Agriculture is dominated by citrus orchards and avocado
fields (United States Army Corps of Engineers [USACE], 1995).

2.2.3 Local Hydrology

2.2.3.1 Precipitation and Climate

City of Santa Paula climate is mildly warm during summer when temperatures tend to be in the
70s and cool during winter, when temperatures tend to be in the 40s. The warmest month of the
year is August with an average maximum temperature of 82 degrees Fahrenheit, while the
coldest month of the year is December with an average minimum temperature of 41 degrees
Fahrenheit.

Temperature variations between night and day tend to be relatively big during summer with a
difference that can reach 26 degrees Fahrenheit, and relatively big during winter with an average
difference of 28 degrees Fahrenheit.

The average annual precipitation in the project area is 18.38 inches. Rainfall in is evenly
distributed throughout the year. The wettest month of the year is February with an average
rainfall of 4.60 inches.

2.2.3.2 Surface Streams
The only surface stream that affects the base floodplain within both the project area and the
general area surrounding the project is Santa Paula Creek.

2.2.3.3 Municipal Water Supply

Water is currently supplied for the City of Santa Paula entirely by Santa Paula Groundwater
Basin. The City owns and operates five (5) municipal wells that extract groundwater from the
Basin

2.2.4 Ground Water Hydrology

The groundwater depth in the City of Santa Paula varies greatly, depending on the specific
location within the Basin and hydrogeological conditions. Historically, water levels within the
Basin have fluctuated approximately 25 to 50 feet.

2.2.5 Geology/Soils/Soil Erosion Potential

The banks near Bridge Road Bridge have experienced erosion and bend scour near the
abutments. The proposed improvements will mitigate bank erosion at the abutments by providing
protection to the abutments beyond the bridge deck at the outside bend of the Creek.

2.3 Watershed Characteristics and Beneficial Uses

A beneficial use identifies the ways that water can be used for the benefit of people and/or
wildlife. The Water Quality Control Plan for the Los Angeles Region Basin Plan identifies 14
beneficial uses for the Santa Paula Creek Watershed, which are MUN, IND, PROC, AGR,
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FRSH, GWR, REC I, REC II, WARM, COLD, WILD, RARE, MIGR, and SPWN. Each
beneficial use is described below.

e Municipal and Domestic Supply (MUN) waters are used for community, military,
municipal or individual water supply systems. These uses may include, but are not
limited to, drinking water supply.

e Industrial Service Supply (IND) waters are used for industrial activities that do not
depend primarily on water quality, including, but not limited to, mining, cooling water
supply, hydraulic conveyance, gravel washing, fire protection, or oil well
repressurization.

e Industrial Process Supply (PROC) waters are used for industrial activities that depend
primarily on water quality. These uses may include, but are not limited to, process water
supply and all used of water related to product manufacture or food preparation.

e Agricultural Supply (AGR) waters are used for farming, horticulture or ranching. These
uses may include, but are not limited to, irrigation, stock watering, and support of
vegetation for range grazing.

e Freshwater Replenishment (FRSH) waters are used for natural or artificial maintenance
of surface water quantity or quality.

e Groundwater Recharge (GWR) waters are used for natural or artificial recharge of
groundwater for purposes that may include, but are not limited to, future extraction,
maintaining water quality or halting saltwater intrusion into freshwater aquifers.

e Water Contact Recreation (REC I) waters are used for recreational activities involving
contact with water where ingestion of water is reasonably possible. These uses may
include, but are not limited to swimming, wading, water-skiing, skin and scuba diving,
surfing, whitewater activities, fishing and use of natural hot springs.

e Non-contact Water Recreation (REC I1) waters are used for recreational activities
involving proximity to water, but not normally involving body contact with water where
ingestion of water would be reasonably possible. These uses may include, but are not
limited to, picnicking, sunbathing, hiking, beachcombing, camping, boating, tidepool and
marine life study, hunting sightseeing and aesthetic enjoyment in conjunction with the
above activities.

e Warm Freshwater Habitat (WARM) waters support warmwater ecosystems that may
include, but are not limited to, preservation and enhancement of aquatic habitats,
vegetation, fish and wildlife, including invertebrates.

e Cold Freshwater Habitat (COLD) waters support cold water ecosystems that may
include, but are not limited to, preservations and enhancement of aquatic habitats,
vegetation, fish and wildlife, including invertebrates.

o Wildlife Habitat (WILD) waters support wildlife habitats that may include, but are not
limited to, the preservation and enhancement of vegetation and prey species used by
waterfowl and other wildlife.

e Rare, Threatened or Endangered Species (RARE) waters support the habitats necessary
for the survival and successful maintenance of plant or animal species designated under
state or federal law as rare, threatened or endangered.

e Migration of Aquatic Organisms (MIGR) water are used to support habitats necessary
for migration or other temporary activities by aquatic organisms, such as anadromous
fish.
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e Spawning, Reproduction, and/or Early Development (SPWN) waters support high
quality aquatic habitats suitable for reproduction and development of fish.
24 Support of Incompatible Floodplain Development

The proposed action within the Zone AE and Zone X floodplain is limited to the abutment
improvements of the Bridge. There is no floodplain development proposed by this project.
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3 HYDRAULIC ANALYSIS

3.1 Introduction

The Special Flood Hazard areas recognized in this report are a result of open channel flow. The
floodplain is contained within the boundaries of the channels or basins.

3.2 Hydraulic Analysis

The FIS report for Ventura County was last updated April 4, 2018 and lists the 1% annual
chance discharge of 28,000 cfs for Santa Paula Creek (Downstream of confluence with Mud
Creek) near Bridge Road Bridge.

The FIS study used a Manning’s value of 0.035 to reflect the channel and overbank roughness
for Santa Paula Creek. The same manning’s value was used for the HEC-RAS model using the
current topographic conditions.

More hydraulic analyses for Santa Paula Creek were prepared in the subsequent years. Per
conversations with County of Ventura Staff, a technical agency review report was prepared in
June 2011 in support of the Watershed Feasibility Study. This study was submitted to US Army
Corps of Engineers. In that study, an HSPF model run yielded a 100-year peak design discharge
0f 39,400 cfs at the project location near Bridge Road Bridge. This discharge was used for any
study analyzing Santa Paula Creek in the vicinity of the Project. This discharge will be used for
the proposed design model to calculate the scour for Bridge Road Bridge per the request of
Ventura County Watershed Protection District.

The proposed improvements include placement of in-line abutment modifications. The change in
water surface elevation using the discharge from the FIS report was assessed to determine if a
Conditional Letter of Map Revision (CLOMR) would be required for the alternatives. The table
below summarizes the water surface elevation changes for the alternatives. The HEC-RAS
results can be found in the appendix.

Table 2: Water Surface Elevations

Cross Existing Alternative A Alternative A Alternative A
Section 1 (feet) 2 (feet) 3 (feet)
1403 552.3 552.3 0.0 552.3 0.0 552.3 0.0
1502 552.9 552.9 0.0 554.0 (1.1) 552.9 0.0
1602 556.0 556.0 0.0 556.3 (0.4) 556.0 0.0
1704 556.4 556.4 0.0 558.4 (2.0) 556.4 0.0
1905 561.5 561.5 0.0 562.8 (1.3) 561.5 0.0
2102 567.7 567.7 0.0 567.7 0.0 567.7 0.0
2219 572.4 572.4 0.0 572.4 0.0 572.4 0.0
2270 573.6 574.9 (1.3) 573.7 (0.2) 573.6 0.0
2365 573.8 575.1 (1.3) 574.0 (0.2) 573.8 0.0
2496 573.6 573.6 0.0 573.6 0.0 573.6 0.0
2575 5771 5771 0.0 577 .1 0.0 577 .1 0.0
2666 578.6 578.6 0.0 578.6 0.0 578.6 0.0
2728 579.6 579.6 0.0 579.6 0.0 579.6 0.0
2825 579.0 579.0 0.0 579.0 0.0 579.0 0.0
2961 576.4 576.4 0.0 579.3 (2.9) 576.4 0.0
3075 582.7 582.7 0.0 582.7 0.0 582.7 0.0
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The allowable change in water surface elevation is a cumulative 1-foot rise over the base flood
elevation for Zone AE floodplains. The changes to the 100-year Water Surface Elevation based
on the current topographical conditions at the bridge increase by more than 1-foot at some cross
sections for Alternatives 1 and 2. Alternative 3 is a net zero change in water surface elevation,
and, therefore, does not exceed the allowable amount prescribed by FEMA regulations. The
project is not anticipated to require a CLMOR during Final Design if Alternative 3 is chosen. If
Alternatives 1 or 2 are to be used a CLOMR will be required. A final hydraulics study should be
conducted at Final Design and the results used to make the determination of the need for the
CLOMR process.
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4 RISKS AND IMPACTS

41 Potential Risk from Longitudinal Encroachment

The Caltrans Standard Environmental Reference defines a longitudinal encroachment as an
encroachment that is parallel to the direction of flow. A transverse encroachment is an
encroachment that is perpendicular or skewed to the direction of flow.

The existing Bridge Road bridge crosses the channel transversely; therefore, there is no
longitudinal encroachment. The proposed bank protection represents a longitudinal
encroachment at the edge of the channel.

4.2 Potential Risk to Life and Property

The risk to life and property is evaluated by a potential impact of the Base Flood on residences,
other buildings, crops. The potential risk to life and property remains unchanged because of the
proposed project improvements.

4.3 Potential Risk to Natural and Beneficial Floodplain Values

The project is proposing bridge improvements consisting solely of scour protection within the
floodplain boundary; therefore, no permanent impacts to beneficial uses are anticipated. The
project improvements that occur within Zone AE do not pose potential risks to natural and
beneficial floodplain values.

Temporary construction impacts to FRSH, REC I, REC II, WARM, WILD, and RARE will be
addressed in the final design phase, using staging for REC I and REC II, and the Biological
Monitoring Plan for FRSH, WARM, WILD, and RARE.

4.4 Potential Risk for Support of Incompatible Floodplain Development

The proposed improvements within the Zone AE floodplain is limited to scour protection within
the existing stream. There is no development within the floodplain supported by this project.
Primary land use near the project is agricultural dominated by citrus orchards and avocado fields
with scattered single-family dwellings. Because the County is a participating community in
NFIP, the building department administers the NFIP requirements during the building permit
process for any development.

4.5 Assessment of Level of Risk

The risk to life and property is Nominal; there is no change to the current risk to life and property
because of the proposed action within the SFHA. The proposed risks to natural and beneficial
floodplain values are minimal; the impairments to the beneficial uses are temporary due to
construction activities. There is no support for further incompatible floodplain development.

Therefore, the combined Assessed Risk Level is LOW RISK.
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5 CONCLUSION

The project site is in a mapped Zone AE Floodplain. Alternatives 1 and 2 Water Surface
Elevations (WSE) increase by more than a foot; therefore, a CLOMR and LOMR will be
required to update the FIRM Panel. Alternative 3 will not require a CLOMR as the proposed
changes do not obstruct the channel or change the existing water surface elevation. The work in
the floodplain is limited to construction of scour protection measures for the Bridge Road
Bridge. An engineering assessment of the project condition improvements indicates that the
project does not introduce additional risk for loss of life and property.

The project does not support incompatible floodplain development; the area is sparsely
developed and future development in the floodplain and the vicinity is reviewed by the County
of Ventura which is the permitting agency and is a participant in the NFIP Community Rating
System (CRS).

Depending on the alternative chosen the water surface elevation may need to be documented
with FEMA using the CLOMR/LOMR process.
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6 SUMMARY OF PREPARER’S EXPERIENCE

This Location Hydraulic Study Report has been prepared under the direction of the following
registered civil engineer.

David A. Jaffe, PhD, PE, D.WRE is a Registered Civil Engineer in the State of California,
license number C68321. Dr. Jaffe holds a Doctor of Philosophy degree in Civil Engineering from
the University of California, Irvine, and has approximately 20 years of experience related to
hydrology, hydraulics and scour.
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Location Hydraulic Study Report

Bridge Road Bridge @ Ojai Road (SR 150) and
Bridge Road in the County of Ventura

Project Limits:

07 - Ventura - 86 — Rte 150, PM 31.456

TECHNICAL APPENDICES
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Location Hydraulic Study Form *

Dist. 07 Co. Ventura Rte._ 150 PM._ 31.456
EA Bridge No.__ 442

Floodplain Description:

The project is located within the Santa Paula Creek watershed in the southwestern Ventura
County. A review of the FEMA Flood Insurance Rate Map (FIRM) for Ventura County
indicates the project area is within FEMA FIRM Panel 06111C0614E (Effective Date January

20, 2010).

1. Description of Proposal (include any physical barriers, i.e., concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

The proposed project includes improvements to the bridge abutment on outside bend of Santa
Paula Creek of Bridge Road bridge to mitigate channel slope erosion and scour.

2. ADT: Current N/A Projected N/A

3. Hydraulic Data:

Base Flood Qioo=__ 28,000 CFS WSE100=573.6 Exist, 574.9 Alt 1, 573.8 Alt2, 573.6 Alt 3
The flood of record, if greater than Q1oo:

Q=__ 39,400 CFS WSE=_577.7 Exist, 579.2 Alt 1, 577.9 Alt 2, 577.7 Alt 3
Overtopping flood Q= N/A CFS WSE= N/A

Are NFIP maps and studies available? YESx NO___

4. Is the highway location alternative within a regulatory floodway?
YES NO__ X

5. Attach map with flood limits outlined showing all buildings or other improvements within
the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO__ x YES
B. Other Buildings? NO__ x YES
C. Crops? NO__ x YES

D. Natural and beneficial
Floodplain values? NO__ x YES

* Same as Figure 804.7A Technical Information for Location Hydraulic Study located in Chapter 804 of the
Highway Design Manual
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6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES _x
B. Emergency vehicle access? NO YES _x
C. Practicable detour available? NO YES _x
D. School bus or mail route? NO YES _x
7. Estimated duration of traffic interruption for 100-year event hours: N/A

8. Estimated value of Q100 flood damages (if any) — moderate risk level.

A. Roadway $ N/A
B Property $ N/A

Total $ N/A
9. Assessment of Level of Risk Low  x
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Consultant Hydraulic Engineer _ Date 11/8/19
(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development? NO__x YES

If yes, provide evaluation and discussion of practicability of alternatives in accordance with
23 CFR 650.113.

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Consultant Project Engineer Date_ 11/8/19
(Item numbers 1,2,6,8)
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Summary Floodplain Encroachment Report *

Dist. 07 Co. Ventura Rte._ 150 P.M._ 31.456
EA Bridge No.

Limits: Bridge Road bridge at Ojai Road (SR 150) and Bridge Road.

Floodplain Description: The project is located within the Santa Paula Creek watershed in the
southwestern Ventura County. A review of the FEMA Flood Insurance Rate Map (FIRM) for
Ventura County indicates the project area is within FEMA FIRM Panel 06111C0614E
(Effective Date January 20, 2010).

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain? X L
Are the risks associated with the implementation of the proposed action X
significant?
3. Will the proposed action support probable incompatible floodplain X
development?
4.  Are there any significant impacts on natural and beneficial floodplain values? x_
5. Routine construction procedures are required to minimize impacts on the X L
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If
yes, explain.
6. Does the proposed action constitute a significant floodplain encroachmentas  x
defined in 23 CFR, Section 650.105(q)?
7. Are Location Hydraulic Studies that document the above answers on file? If X
not explain.
PREPARED BY:
11/8/19
Signature - Consultant Hydraulic Engineer Date

Signature - Consultant Environmental Specialist Date

Signature - Consultant Project Engineer Date

* Same as Figure 804.7B Floodplain Evaluation Report Summary located in Chapter 804 of the Highway Design
Manual
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HEC-RAS Plan: Ex_100_FIS River: River 1 Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 28000.00 534.97 552.27 552.28 558.09 0.016479 19.34 1447.45 124.96 1.00
Reach 1 1502 100 Year 28000.00 535.00 552.91 554.06 560.20 0.022906 21.66 1292.73 119.38 1.16
Reach 1 1602 100 Year 28000.00 537.97 555.99 556.33 562.34 0.018158 20.21 1385.58 118.90 1.04
Reach 1 1704 100 Year 28000.00 540.01 556.41 558.42 565.29 0.026419 23.91 1171.21 103.96 1.26
Reach 1 1905 100 Year 28000.00 543.97 561.45 562.77 570.17 0.022126 23.68 1182.41 89.07 1.15
Reach 1 2102 100 Year 28000.00 548.35 567.74 567.74 574.10 0.016045 20.23 1384.32 108.55 1.00
Reach 1 2219 100 Year 28000.00 549.97 572.36 575.45 0.005508 14.11 1984.94 108.87 0.58
Reach 1 2250 Bridge

Reach 1 2270 100 Year 28000.00 549.84 573.55 566.05 575.75 0.003764 11.90 2352.88 135.10 0.50
Reach 1 2365 100 Year 28000.00 551.00 573.78 567.22 576.23 0.004833 12.57 2228.24 144.30 0.56
Reach 1 2496 100 Year 28000.00 554.67 573.57 573.57 579.87 0.016540 20.13 1391.22 110.64 1.00
Reach 1 2575 100 Year 28000.00 555.00 577.06 573.74 581.04 0.008981 15.99 1750.95 123.87 0.75
Reach 1 2666 100 Year 28000.00 555.97 578.61 581.77 0.005795 14.27 1963.31 118.97 0.62
Reach 1 2728 100 Year 28000.00 556.95 579.64 582.16 0.004691 12.72 2201.14 137.39 0.56
Reach 1 2825 100 Year 28000.00 559.00 579.04 576.52 583.29 0.009006 16.55 1694.78 118.64 0.77
Reach 1 2961 100 Year 28000.00 563.51 576.40 579.30 587.17 0.034409 26.32 1063.66 98.20 1.41
Reach 1 3075 100 Year 28000.00 565.91 582.68 582.68 590.30 0.018284 22.15 1264.18 83.67 1.00




HEC-RAS Plan: ALT1_FIS River: River 1

Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 28000.00 534.97 552.27 552.28 558.09 0.016479 19.34 1447.45 124.96 1.00
Reach 1 1502 100 Year 28000.00 535.00 552.91 554.06 560.20 0.022906 21.66 1292.73 119.38 1.16
Reach 1 1602 100 Year 28000.00 537.97 555.99 556.33 562.34 0.018158 20.21 1385.58 118.90 1.04
Reach 1 1704 100 Year 28000.00 540.01 556.41 558.42 565.29 0.026419 23.91 1171.21 103.96 1.26
Reach 1 1905 100 Year 28000.00 543.97 561.45 562.77 570.17 0.022126 23.68 1182.41 89.07 1.15
Reach 1 2102 100 Year 28000.00 548.35 567.74 567.74 574.10 0.016045 20.23 1384.32 108.55 1.00
Reach 1 2219 100 Year 28000.00 549.97 572.36 575.45 0.005508 14.11 1984.94 108.87 0.58
Reach 1 2250 Bridge

Reach 1 2270 100 Year 28000.00 549.84 574.86 566.05 576.76 0.003056 11.06 2532.35 138.34 0.46
Reach 1 2365 100 Year 28000.00 551.00 575.06 567.22 577.15 0.003905 11.58 2417.84 150.93 0.51
Reach 1 2496 100 Year 28000.00 554.67 573.57 573.57 579.87 0.016540 20.13 1391.22 110.64 1.00
Reach 1 2575 100 Year 28000.00 555.00 577.07 573.74 581.04 0.008976 15.99 1751.32 123.89 0.75
Reach 1 2666 100 Year 28000.00 555.97 578.61 581.77 0.005794 14.26 1963.48 118.97 0.62
Reach 1 2728 100 Year 28000.00 556.95 579.64 582.16 0.004690 12.72 2201.29 137.39 0.56
Reach 1 2825 100 Year 28000.00 559.00 579.04 576.52 583.29 0.009004 16.55 1694.91 118.64 0.77
Reach 1 2961 100 Year 28000.00 563.51 576.40 579.30 587.17 0.034409 26.32 1063.66 98.20 1.41
Reach 1 3075 100 Year 28000.00 565.91 582.68 582.68 590.30 0.018284 22.15 1264.18 83.67 1.00




HEC-RAS Plan: ALT2_FIS River: River 1

Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 28000.00 534.97 552.27 552.27 558.09 0.016479 19.34 1447.45 124.96 1.00
Reach 1 1502 100 Year 28000.00 535.00 554.00 554.00 560.01 0.017014 19.66 1424.25 120.61 1.01
Reach 1 1602 100 Year 28000.00 537.97 556.34 556.34 562.33 0.016618 19.63 1426.21 119.23 1.00
Reach 1 1704 100 Year 28000.00 540.01 558.40 558.40 564.75 0.016542 20.22 1384.78 110.51 1.01
Reach 1 1905 100 Year 28000.00 543.97 562.78 562.78 569.97 0.016705 21.51 1301.87 90.59 1.00
Reach 1 2102 100 Year 28000.00 548.35 567.74 567.74 574.10 0.016045 20.23 1384.32 108.55 1.00
Reach 1 2219 100 Year 28000.00 549.97 572.36 575.45 0.005508 14.11 1984.94 108.87 0.58
Reach 1 2250 Bridge

Reach 1 2270 100 Year 28000.00 549.84 573.74 566.05 575.90 0.003648 11.77 2378.87 135.57 0.50
Reach 1 2365 100 Year 28000.00 551.00 573.97 576.36 0.004691 12.41 2255.37 145.48 0.56
Reach 1 2496 100 Year 28000.00 554.67 573.57 573.57 579.87 0.016540 20.13 1391.22 110.64 1.00
Reach 1 2575 100 Year 28000.00 555.00 577.06 573.74 581.04 0.008980 15.99 1750.99 123.87 0.75
Reach 1 2666 100 Year 28000.00 555.97 578.61 581.77 0.005795 14.27 1963.32 118.97 0.62
Reach 1 2728 100 Year 28000.00 556.95 579.64 582.16 0.004691 12.72 2201.14 137.39 0.56
Reach 1 2825 100 Year 28000.00 559.00 579.04 583.29 0.009006 16.55 1694.78 118.64 0.77
Reach 1 2961 100 Year 28000.00 563.51 579.30 579.30 585.93 0.016653 20.65 1356.13 103.38 1.00
Reach 1 3075 100 Year 28000.00 565.91 582.68 582.68 590.30 0.018284 22.15 1264.18 83.67 1.00




HEC-RAS Plan: Ex_100_FIS River: River 1 Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 28000.00 534.97 552.27 552.28 558.09 0.016479 19.34 1447.45 124.96 1.00
Reach 1 1502 100 Year 28000.00 535.00 552.91 554.06 560.20 0.022906 21.66 1292.73 119.38 1.16
Reach 1 1602 100 Year 28000.00 537.97 555.99 556.33 562.34 0.018158 20.21 1385.58 118.90 1.04
Reach 1 1704 100 Year 28000.00 540.01 556.41 558.42 565.29 0.026419 23.91 1171.21 103.96 1.26
Reach 1 1905 100 Year 28000.00 543.97 561.45 562.77 570.17 0.022126 23.68 1182.41 89.07 1.15
Reach 1 2102 100 Year 28000.00 548.35 567.74 567.74 574.10 0.016045 20.23 1384.32 108.55 1.00
Reach 1 2219 100 Year 28000.00 549.97 572.36 575.45 0.005508 14.11 1984.94 108.87 0.58
Reach 1 2250 Bridge

Reach 1 2270 100 Year 28000.00 549.84 573.55 566.05 575.75 0.003764 11.90 2352.88 135.10 0.50
Reach 1 2365 100 Year 28000.00 551.00 573.78 567.22 576.23 0.004833 12.57 2228.24 144.30 0.56
Reach 1 2496 100 Year 28000.00 554.67 573.57 573.57 579.87 0.016540 20.13 1391.22 110.64 1.00
Reach 1 2575 100 Year 28000.00 555.00 577.06 573.74 581.04 0.008981 15.99 1750.95 123.87 0.75
Reach 1 2666 100 Year 28000.00 555.97 578.61 581.77 0.005795 14.27 1963.31 118.97 0.62
Reach 1 2728 100 Year 28000.00 556.95 579.64 582.16 0.004691 12.72 2201.14 137.39 0.56
Reach 1 2825 100 Year 28000.00 559.00 579.04 576.52 583.29 0.009006 16.55 1694.78 118.64 0.77
Reach 1 2961 100 Year 28000.00 563.51 576.40 579.30 587.17 0.034409 26.32 1063.66 98.20 1.41
Reach 1 3075 100 Year 28000.00 565.91 582.68 582.68 590.30 0.018284 22.15 1264.18 83.67 1.00




HEC-RAS Plan: Existing River: River 1

Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 39000.00 534.97 555.20 555.23 562.35 0.015938 21.44 1819.16 128.40 1.00
Reach 1 1502 100 Year 39000.00 535.00 555.53 557.08 564.65 0.022734 24.23 1609.58 122.35 1.18
Reach 1 1602 100 Year 39000.00 537.97 557.61 559.33 567.09 0.023659 24.71 1578.37 120.45 1.20
Reach 1 1704 100 Year 39000.00 540.01 558.71 561.73 570.44 0.029810 27 .47 1419.62 111.05 1.35
Reach 1 1905 100 Year 39000.00 543.97 566.10 566.48 575.23 0.017580 24.24 1609.10 94.45 1.04
Reach 1 2102 100 Year 39000.00 548.35 571.28 571.28 578.66 0.015441 21.79 1789.64 120.90 1.00
Reach 1 2219 100 Year 39000.00 549.97 575.92 580.08 0.006377 16.38 2381.34 114.44 0.63
Reach 1 2250 Bridge

Reach 1 2270 100 Year 39000.00 549.84 577.72 569.31 580.46 0.003950 13.27 2938.39 147.32 0.52
Reach 1 2365 100 Year 39000.00 551.00 578.05 570.75 580.89 0.004644 13.51 2886.41 162.41 0.57
Reach 1 2496 100 Year 39000.00 554.67 577.07 577.07 584.35 0.015942 21.66 1800.75 123.99 1.00
Reach 1 2575 100 Year 39000.00 555.00 580.96 577.58 585.53 0.008805 17.16 2273.38 14417 0.76
Reach 1 2666 100 Year 39000.00 555.97 582.03 586.23 0.006022 16.45 2384.54 133.68 0.65
Reach 1 2728 100 Year 39000.00 556.95 583.65 586.67 0.004614 13.98 2834.55 195.55 0.57
Reach 1 2825 100 Year 39000.00 559.00 582.75 579.75 587.91 0.008577 18.24 2147.43 125.68 0.77
Reach 1 2961 100 Year 39000.00 563.51 578.84 582.76 592.65 0.036109 29.80 1308.55 102.52 1.47
Reach 1 3075 100 Year 39000.00 565.91 586.77 586.77 595.84 0.016784 2417 1620.19 94.19 0.99




HEC-RAS Plan: Alt 1

River: River 1

Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 39000.00 534.97 555.20 555.23 562.35 0.015938 21.44 1819.16 128.40 1.00
Reach 1 1502 100 Year 39000.00 535.00 555.53 557.08 564.65 0.022734 24.23 1609.58 122.35 1.18
Reach 1 1602 100 Year 39000.00 537.97 557.61 559.33 567.09 0.023659 24.71 1578.37 120.45 1.20
Reach 1 1704 100 Year 39000.00 540.01 558.71 561.73 570.44 0.029810 27 .47 1419.62 111.05 1.35
Reach 1 1905 100 Year 39000.00 543.97 566.10 566.48 575.23 0.017580 24.24 1609.10 94.45 1.04
Reach 1 2102 100 Year 39000.00 548.35 571.28 571.28 578.66 0.015441 21.79 1789.64 120.90 1.00
Reach 1 2219 100 Year 39000.00 549.97 575.92 580.08 0.006377 16.38 2381.34 114.44 0.63
Reach 1 2250 Bridge

Reach 1 2270 100 Year 39000.00 549.84 579.18 569.31 581.55 0.003273 12.35 3157.49 153.08 0.48
Reach 1 2365 100 Year 39000.00 551.00 579.47 570.75 581.90 0.003748 12.50 3119.64 167.72 0.51
Reach 1 2496 100 Year 39000.00 554.67 577.04 577.04 584.36 0.016025 21.70 1797.20 123.87 1.00
Reach 1 2575 100 Year 39000.00 555.00 580.97 577.58 585.54 0.008791 17.15 2274.91 144.24 0.76
Reach 1 2666 100 Year 39000.00 555.97 582.03 586.23 0.006016 16.44 2385.25 133.74 0.65
Reach 1 2728 100 Year 39000.00 556.95 583.66 586.68 0.004611 13.97 2835.40 195.63 0.57
Reach 1 2825 100 Year 39000.00 559.00 582.75 579.75 587.91 0.008570 18.24 2148.03 125.69 0.77
Reach 1 2961 100 Year 39000.00 563.51 578.84 582.76 592.65 0.036109 29.80 1308.55 102.52 1.47
Reach 1 3075 100 Year 39000.00 565.91 586.77 586.77 595.84 0.016784 2417 1620.19 94.19 0.99




HEC-RAS Plan: Alt 2 River: River 1

Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 39000.00 534.97 555.20 555.23 562.35 0.015938 21.44 1819.16 128.40 1.00
Reach 1 1502 100 Year 39000.00 535.00 555.53 557.08 564.65 0.022734 24.23 1609.58 122.35 1.18
Reach 1 1602 100 Year 39000.00 537.97 557.61 559.33 567.09 0.023659 24.71 1578.37 120.45 1.20
Reach 1 1704 100 Year 39000.00 540.01 558.71 561.73 570.44 0.029810 27 .47 1419.62 111.05 1.35
Reach 1 1905 100 Year 39000.00 543.97 566.10 566.48 575.23 0.017580 24.24 1609.10 94.45 1.04
Reach 1 2102 100 Year 39000.00 548.35 571.28 571.28 578.66 0.015441 21.79 1789.64 120.90 1.00
Reach 1 2219 100 Year 39000.00 549.97 575.92 580.08 0.006377 16.38 2381.34 114.44 0.63
Reach 1 2250 Bridge

Reach 1 2270 100 Year 39000.00 549.84 577.94 569.31 580.62 0.003837 13.12 2971.65 148.27 0.52
Reach 1 2365 100 Year 39000.00 551.00 578.27 570.75 581.04 0.004489 13.35 2921.88 163.18 0.56
Reach 1 2496 100 Year 39000.00 554.67 577.07 577.07 584.35 0.015942 21.66 1800.75 123.99 1.00
Reach 1 2575 100 Year 39000.00 555.00 580.96 577.58 585.53 0.008806 17.16 2273.37 144.16 0.76
Reach 1 2666 100 Year 39000.00 555.97 582.03 586.23 0.006022 16.45 2384.53 133.68 0.65
Reach 1 2728 100 Year 39000.00 556.95 583.65 586.67 0.004614 13.98 2834.54 195.54 0.57
Reach 1 2825 100 Year 39000.00 559.00 582.75 579.75 587.91 0.008577 18.24 2147.42 125.68 0.77
Reach 1 2961 100 Year 39000.00 563.51 578.84 582.76 592.65 0.036109 29.80 1308.55 102.52 1.47
Reach 1 3075 100 Year 39000.00 565.91 586.77 586.77 595.84 0.016784 2417 1620.19 94.19 0.99




HEC-RAS Plan: Alt 3 River: River 1

Reach: Reach 1

Profile: 100 Year

Reach River Sta Profile Q Total Min Ch EIl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Reach 1 1403 100 Year 39000.00 534.97 555.20 555.23 562.35 0.015938 21.44 1819.16 128.40 1.00
Reach 1 1502 100 Year 39000.00 535.00 555.53 557.08 564.65 0.022734 24.23 1609.58 122.35 1.18
Reach 1 1602 100 Year 39000.00 537.97 557.61 559.33 567.09 0.023659 24.71 1578.37 120.45 1.20
Reach 1 1704 100 Year 39000.00 540.01 558.71 561.73 570.44 0.029810 27 .47 1419.62 111.05 1.35
Reach 1 1905 100 Year 39000.00 543.97 566.10 566.48 575.23 0.017580 24.24 1609.10 94.45 1.04
Reach 1 2102 100 Year 39000.00 548.35 571.28 571.28 578.66 0.015441 21.79 1789.64 120.90 1.00
Reach 1 2219 100 Year 39000.00 549.97 575.92 580.08 0.006377 16.38 2381.34 114.44 0.63
Reach 1 2250 Bridge

Reach 1 2270 100 Year 39000.00 549.84 577.72 569.31 580.46 0.003950 13.27 2938.39 147.32 0.52
Reach 1 2365 100 Year 39000.00 551.00 578.05 570.75 580.89 0.004644 13.51 2886.41 162.41 0.57
Reach 1 2496 100 Year 39000.00 554.67 577.07 577.07 584.35 0.015942 21.66 1800.75 123.99 1.00
Reach 1 2575 100 Year 39000.00 555.00 580.96 577.58 585.53 0.008805 17.16 2273.38 14417 0.76
Reach 1 2666 100 Year 39000.00 555.97 582.03 586.23 0.006022 16.45 2384.54 133.68 0.65
Reach 1 2728 100 Year 39000.00 556.95 583.65 586.67 0.004614 13.98 2834.55 195.55 0.57
Reach 1 2825 100 Year 39000.00 559.00 582.75 579.75 587.91 0.008577 18.24 2147.43 125.68 0.77
Reach 1 2961 100 Year 39000.00 563.51 578.84 582.76 592.65 0.036109 29.80 1308.55 102.52 1.47
Reach 1 3075 100 Year 39000.00 565.91 586.77 586.77 595.84 0.016784 2417 1620.19 94.19 0.99
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