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1 Introduction

1.1 Project Description

The Ada County Highway District (ACHD) is sponsoring the reconstruction of the Eckert Road
Bridge over the Boise River with the assistance of the Local Highway Technical Assistance Council
(LHTAC). This project is located within Ada County in Boise, Idaho. Figure 1-1 and Figure 1-2 show
the project location. The Eckert Road Bridge is approximately 130 feet downstream of the
Ridenbaugh Diversion Structure, a river-spanning structure owned and operated by Nampa-Meridian
Irrigation District (NMID). Eckert Road Bridge over the Ridenbaugh Canal (Ridenbaugh Bridge) will
also be replaced as part of this project; however, the Hydraulic Risk Assessment Memo for the
Ridenbaugh Bridge is provided to ACHD as a separate deliverable. Because flow into the
Ridenbaugh Canal is controlled by NMID, the Ridenbaugh Bridge is not subject to flooding effects.
This report only focuses on the Eckert Road Bridge over the Boise River.

The existing Eckert Road Bridge was constructed in 1954 and was widened to add a pedestrian
pathway along the downstream side in 1998. Existing bridge plans are included as Appendix A. In
January 2025, inspection of the bridge revealed significant deterioration of the timber piles,
necessitating short-term emergency repairs to maintain safe structural loading capacities and keep
the bridge operational. Short-term repairs were completed in March 2025, but the bridge is beyond
its intended design life and requires replacement.

The proposed replacement of the Eckert Road Bridge includes horizontal realignment of the Eckert
Road Bridge downstream of the existing alignment, lengthening and widening of the bridge, and a
reduction in the number of piers. This report documents the hydraulic analysis completed for the
Eckert Road Bridge.

Idaho Transportation Department (ITD) Form 211 is provided in Appendix B.

March 27, 2026 | 1



Bridge Hydraulics Report
Bridge 12811; ACHD Br No 2147

Project Location
§ Eckert Road Bridge

500 Feet
] m

Figure 1-1: Project Location Map

. ol
AL RIM
Alpine St | EAST END
Boise State ||
University |
7 ‘I
A |
e o
z m
o)
2 %
30IS3 &
W GE| s ! VERNON
: 3 5
S _,‘51‘ : | G/Vd
: f, ’ |
&\‘\\, ) Nl 7 ‘ -
e A oG 2}
v SR | i
f s £ Bojg
) < ®
{ /,"’ ‘YL
A /J’,\' E Bergeson St
) \\ NS
[V GO’@
> \\ ’?sv/ E Amity Rd

" 0 1 Mile < S
h ¥ SOITHFAST

Figure 1-2: Project Vicinity Map

2 | March 27, 2026

BARBER
VALLEY

Project Location

RIVERLAND
EASZ,
/e
3



Bridge Hydraulics Report I_)?
Bridge 12811; ACHD Br No 2147

1.2 Previous Hydrology and Hydraulic Studies

Previous hydrologic and hydraulic studies have been completed along the Boise River. These
studies include a 2021 Flood Insurance Study (FIS) conducted by the Federal Emergency
Management Agency (FEMA) and the development in 2021 of the Boise River Management Tool
(BRMT) by the United States Army Corps of Engineers (USACE) and the Boise River Flood Control
District #10 (FCD10).

The effective FEMA FIS was published in 2021 and is discussed further in Section 8.3. The Walla
Walla District of USACE completed the FIS under Contract No. IAA-H-10-77, Project Order No. 24.

The BRMT is a two-dimensional (2D) Hydrologic Engineering Center-River Analysis System (HEC-
RAS) model developed in 2021 as a tool for evaluating flows in the Lower Boise River between the
Lucky Peak Dam and its outfall into the Snake River. Analyzed flows range from 2,000 to 34,800
cubic feet per second (cfs).

A summary of the studies is provided in Table 1-1.

Table 1-1: Summary of Previous Studies

Study Type Performed By Year
Flood Insurance Study FEMA 2021
Boise River Management Tool | USACE and FCD10 2021

2 Summary of Existing Conditions

Preliminary investigations were performed during the initial phase of the project to evaluate existing
conditions and potential risks. These investigations included desktop analyses to identify applicable
regulatory requirements and two site visits to observe site conditions.

2.1 River and Floodplain Description

The Boise River is a medium-sized perennial river with gravel bed material and semi-alluvial channel
boundaries. Upstream and downstream of the immediate project reach, the channel is sinuous within
a relatively narrow floodplain. The river includes localized anabranches and wide point bars. The
banks consist of moderate vegetation, with tree cover comprising less than 50 percent of the bank
line. Residential development has encroached on the floodplain along both sides. The Boise River is
highly regulated with three major dams controlling river flow: Lucky Peak, Arrowrock, and Anderson
Ranch. Of these flow-regulating dams, Lucky Peak Dam is nearest to the project location,
approximately 3 miles upstream. A smaller hydroelectric dam, known as Barber Dam, is less than

1 mile upstream.

Within the immediate project reach, the channel follows along a straight alignment within a narrow
floodplain. Point bar development, minor bank erosion, and a natural riffle were observed
downstream of the existing crossing. These features are discussed in further detail in Section 2.2. A
summary of these characteristics is shown in Figure 2-1, and site photos are provided in Figure 2-2
through Figure 2-6.

March 27, 2026 | 3
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Figure 2-4: Point Bar on Right Bank Downstream of Crossing
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Figure 2-6: Sediment Deposition on Left Bank Between Existing Crossing and Ridenbaugh Diversion
Structure
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Located approximately 200 feet upstream of the existing crossing, NMID owns and operates the
Ridenbaugh Diversion Structure—an irrigation diversion. The historic structure consists of a concrete
sill and piers with 10 bays. The headworks also include a minor sediment wall located approximately
30 feet from the left bank and spanning 550 feet upstream of the headgate, parallel to the Boise
River channel. The headgate for the Ridenbaugh Canal consists of three radial gates that NMID
closes outside of irrigation season.

Historically, NMID manually inserted flashboards across the river during the irrigation season to
develop a diversion pool and deliver approximately 350 to 550 cfs into the Ridenbaugh Canal.
Construction to modernize the Ridenbaugh headworks began in October 2025. During construction,
the existing piers will be removed and the concrete sill will be left in place. A new diversion structure
is currently being constructed approximately 100 feet upstream of the existing structure (280 feet
upstream of the existing Eckert Road Bridge). The new structure is perpendicular to the river and will
include a fixed ogee weir and automated crest gates. A summary of the planned structure is included
in Figure 2-7 and construction plans are included in Appendix C.

*

Eckert Road

i : // Hlstorlca| Diversion Dam

'ﬂtm

~ A-‘ B 4
¢ caiel eadworks 4 \ Ridenbaugh Diversion Dam
# \\\\ to be constructed 2026
5 .: ' \‘;\ 1

Boise River

Figure 2-7: New Ridenbaugh Diversion Structure. Planned for construction prior to Eckert Bridge
replacement.

2.2 Site Reconnaissance

HDR staff visited the Eckert Road Bridge twice. The first visit was during managed summer flows;
the second visit occurred during low-flow conditions following the end of irrigation season. The
primary objective of the first site visit on September 18, 2025, was to observe conditions during
irrigation flows. According to the United States Geological Survey (USGS) National Water
Information System (NWIS), the mean discharge on September 18, 2025, was approximately

600 cfs at USGS gage 13206000 (Boise River at Glenwood Bridge NR Boise ID). Because of the
elevated flow rate during this visit, most channel bed features were not visible and HDR staff were
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unable to wade across the river to examine scour and other hydraulic characteristics at the bridge.
Figure 2-8 and Figure 2-9 are photographs from the first site visit.

Figure 2-8: View of the Right Bank and Piers 8 and 7 (Counting from Left to Right Bank) Looking Downstream
During Irrigation Flow (September 18, 2025)

- f . W sl
' 3 /ﬂ,
[’

S~
s> (¥ -
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Figure 2-9: View of Eckert Road Bridge Piers and Staff Gage Looking Northeast and Upstream from the Left
Bank During Irrigation Flow (September 18, 2025)
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The primary objective of the second visit on October 13, 2025, was to identify and investigate
hydraulic features, document existing conditions within the channel, and collect relevant data. During
this visit, a natural rock riffle complex directly downstream of the existing crossing was determined to
be a downstream hydraulic control at this lower flow rate. The Ridenbaugh Diversion Structure
serves as the primary upstream hydraulic control, and the Ridenbaugh Canal, Barber Park, and
various residential developments are the primary lateral controls both upstream and downstream of
the existing crossing.

Riprap measuring between 6 inches and 4 feet in diameter was present at both abutments. No scour
was visible at either abutment. Additional riprap was located at the base of the two piers located
closest to each abutment. Debris accumulation in the form of small rocks and woody material was
recorded at multiple piers throughout the bridge alignment. A defined thalweg was observed
between piers 5 and 6 (counting from left bank to right bank), and a noticeable scour hole measuring
approximately 4 feet deep by 10 feet wide was detected at the downstream end of pier 6.
Longitudinal scour holes measuring approximately 1 foot deep were observed along the edges of
piers 5 and 6. Minor erosion was observed downstream of the existing crossing along the right bank.
A small gravel and sand point bar was located directly downstream of this minor erosion, indicating
sediment transport and deposition. Land cover throughout the project reach primarily consisted of
grasses, shrubs, and mixed coniferous and deciduous trees. Figure 2-10 through are photos from
the second site visit.

An ITD Field Reconnaissance Form was completed during each site visit. Both of these forms are
attached in Appendix D.

: .,;‘.. o~ T, :
Figure 2-10: Left Abutment and Pier 1 (Counting from Left to Right Bank) looking Upstream During Low Flow
(October 13, 2025)
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Figure 2-12: Scour Hole at Pier 6 (Counting from Left to Rig
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Figure 2-13: Scour Hole at Pier 6 (Counting from Left to Right Bank) View from Above During Low Flow
(October 13, 2025)

Figure 2-14: Debris Accumulated Upstream of Pier 6 (Counting from Right to Left Bank) During Low Flow
(October 13, 2025)
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2.2.1 Channel Bed Gradation

In October 2025, Terracon completed geotechnical analysis for the Boise River channel. Field staff
collected channel bed samples at two locations directly downstream of the existing Eckert Road
Bridge. Samples collected to a depth of 0.5 feet were used in a sieve analysis. Both samples were
classified as “poorly graded gravel with sand”. Scour locations and sample gradations are included
in Appendix E. A summary of the sieve analysis is shown in Table 2-1.

Table 2-1: Boise River Channel Bed Gradations (mm)

Scour Sample D100 Deo Dso D3o D1o
1 125 17.784 8.287 1.566 0.643
2 100 17.139 9.095 2.39 0.543

2.3 Flood Risk Assessment and FEMA Regulatory Status

The project is located within a Special Flood Hazard Area (SFHA) regulated by Ada County, the City
of Boise (City), and FEMA. Ada County and the City are the local entities responsible for floodplain
administration and management. The City will be the lead permitting agency for floodplain
permitting. In 2016, the USACE developed a one-dimensional (1D) hydraulic model using HEC-RAS,
version 4.1, with bathymetric light detection and ranging (LiDAR) collected in 2007. FEMA published
the results of this modeling in 2020 as part of the effective FIS and Flood Insurance Rate Maps
(FIRM). The project area is mapped as a Zone AE with base flood elevation (BFE) and a regulatory
floodway. A summary of the effective FIRM is provided in Table 2-2. The associated FEMA data is
included in an attachment to Appendix .
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Table 2-2: Summary of Effective FIRM Panel

Community Community No. Panel Map No. Effective Date

Ada County and City of Boise 160001 and 160002 0284 16001C0284J June 19, 2020

The existing low-chord elevation of the Eckert Road Bridge is 2,762.63 feet based on the existing
bridge survey and as-built deck and girder measurements. Based on the FIS, the existing bridge has
greater than 1 foot of clearance for the 50-year and 100-year flood events. However, according to
the FIS profiles, there may be a risk of overtopping during the 500-year event. The proposed Eckert
Road Bridge increases the hydraulic opening and raises the low-chord elevation. Additionally, the
proposed decrease in the number of piers will lower the potential for debris accumulation and
blockage on the upstream side of the bridge. Flood risk does not increase with the proposed bridge.
Flood risk is further described in Section 8. Clearance requirements and flood risk will be further
evaluated with the 2D hydraulic modeling described in Section 5.

2.4 Existing Crossing

The existing 70-year-old Eckert Road Bridge consists of two lanes of vehicular traffic and a protected
pedestrian pathway. The bridge structure has nine spans and measures 315 feet long and 40 feet
wide. The existing bridge is on a 1.8 percent tangent grade, sloping down toward the northeast.
Eckert Road is classified as a Residential Arterial within the ACHD Master Street Map, and it is
estimated that the road carries approximately 7,000 vehicles per day. Roughly 2.0 percent, or 140 of
these vehicles, are classified as commercial or heavy vehicles. The existing crossing is shown in
Figure 2-16 and Figure 2-17. The construction plans for the existing crossing are provided in
Appendix A.

> B

Figure 2-16: Existing Eckert Road Bridge (Looking Downstream)
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Figure 2-17: Existing Eckert Road Bridge (Looking Upstream)

3 Project Design Standards and Criteria

The ITD Bridge Hydraulics Manual (BHM), the Federal Highway Administration’s (FHWA) Hydraulic
Engineering Circulars, the ACHD Policy Manual, and local floodplain ordinances guide the project
design. The following sections outline the project design standards and criteria.

3.1 Design Flood Frequency

Chapter 2 of the BHM (ITD, 2021a) and Section 3004.2.2 of the ACHD Policy Manual (2020) dictate
hydraulic design criteria. The proposed bridge has a hydraulic opening width greater than 50 feet
and will have multiple spans. Therefore, Table 2.1 in the BHM states that the design flood will be the
50-year, peak-flow event, and the associated criteria requires 2 feet of freeboard at all points along
the bridge during this event. Additionally, the BHM requires freeboard evaluation upstream of the
bridge face at a distance equal to the hydraulic opening width but no greater than 50 feet. Because
the hydraulic opening is greater than 50 feet, the freeboard measurement for the proposed bridge
will be evaluated 50 feet upstream of the bridge face. The design and check flow events and
associated criteria are shown in Table 3-1.

Table 3-1: Summary of Idaho Transportation Department Design and Check Flood Freeboard
Requirements

Hydraulic Design Flood Requirements Check Flood Requirements
Opening Width Design Event Criterion' Check Event Criterion
>50 feet with 50-year Minimum 2 feet of 100-year Flcs)\tl\r/u%?:f: ;:tr;]rg:tg "
multiple spans y freeboard at all points y .
contacting low chord

! Freeboard measurement is based on water surface elevation at a distance of 50 feet upstream of bridge face.
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The ACHD Policy Manual requires more stringent freeboard requirements than those outlined by the
ITD BHM, mandating a minimum freeboard of 1 foot during the 100-year event. Design of the
proposed Eckert Road Bridge will adhere to this criterion, which is outlined in Table 3-2.

Table 3-2: Summary of Ada County Highway District Design Freeboard Requirements

Flood Event Criterion

100-year Minimum 1 foot of freeboard

Additional hydraulic design standards and criteria for the project include scour and scour
countermeasure design. Section 2.2 of the BHM states that the scour design flood shall be the 100-
year, peak-flow event or any lesser flood that produces more sever scour conditions. The scour
check flood is the 500-year event. Furthermore, the structure should be designed to withstand the
scour design flood at service limit and strength states. The structure should be designed to withstand
the scour check flood at the scour extreme event limit state and 50 percent of the scour check flood
for other extreme limit states. Scour countermeasures must meet HEC 23 design guidance and be
placed to the 100-year scour depth. Details on the scour analysis and proposed scour
countermeasures are discussed in Section 9. The scour standards and criteria for the project are
summarized in Table 3-3.

Table 3-3: Summary of Idaho Transportation Department Scour Design and Check Flood Requirements

Hydrau!ll_c CEEEe _Scour Design Flood Criterion ST GTEE Check Flood Criterion
ype Design Flood Flood
Withstand the scour Withstand the scour check
design flood at service flood at the extreme event
Bridge 100-year and strength limit state 500-year limit state without scour
without scour countermeasures
countermeasures

3.2 Floodplain Permit Requirements

The project is located in a FEMA Zone AE SFHA with BFE and a regulatory floodway. It is also
subject to City regulations for Flood Protection Overlay Districts and Class A Lands and Waters. The
City defines Flood Protection Overlay Districts as “lands within the 100 year floodplain boundaries
adjacent to the Boise River, including lands designated within the Floodway or Floodway Fringe.”
Class A Lands and Waters are defined by the City as “extremely important habitats for fish and
wildlife and for flood control and protection” and include “floodways”. For both Flood Protection
Overlay Districts and Class A Lands and Waters, the City defines the floodway based on applicable
FEMA FIS mapping. Additionally, the proposed construction of the Eckert Road Bridge is expected
to affect more than 100 lineal feet of river bottom or bank. Therefore, the following floodplain
requirements outlined in the City Code of Boise City, Idaho (Title 11, Chapter 11-05, Section 11-05-
05) (American Legal Publishing, 2025) are applicable:

Title 11, Chapter 11-05, Section 11-05-05.2.F — Floodplain Permit:

1. A Floodplain Permit is required for all development within the Flood Protection Overlay
district (FD-O)

Title 11, Chapter 11-05, Section 11-05-05.3.K — River System Permit - Major:

1. A Major River System Permit is required for all lands and waters and all aquatic, wetland,
riparian, and upland environments within the jurisdiction of Boise City that lie:
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a. Within the 100 year Floodplain boundaries adjacent to the Boise River;

b. Within the Setback Lands and Waters as described in Section 11-02-07.3.E(6),
Setbacks; or

c. Within Class A, Class B and Class C areas as described in Section 11-02-07.3.E(5), A,
B, And C Lands and Waters Classifications and that are not eligible for review as a Minor
River System Permit pursuant to Section 11-05-05.3.A.

A “no-rise” analysis will be completed with 1D hydraulic modeling described in Section 8. FEMA
defines a “no-rise” condition as an increase of no greater than 0.00 feet to the 100-year base flood
elevation following project implementation. Additional permitting requirements include the USACE
404/ldaho Stream application joint application for a Stream Application Alteration Permit and a
Floodplain Review Application submittal to the City’s Planning and Development Services.

3.3  Approved Variances

No variance is requested for this project.

4 Hydrologic Analysis

Regulated hydrology from an updated hydrologic analysis of the Lower Boise River completed by
FEMA Region 10 in 2012 is used in the FEMA FIS for Ada County, Idaho and Incorporated Areas
(2021). Therefore, peak flows from the FIS are used in the hydraulic analysis of the Eckert Road
Bridge. The following sections provide a summary of watershed characteristics, historical flooding,
and relevant data.

4.1 Watershed

The contributing watershed of the Boise River at the project location is approximately 2,702 square
miles, as delineated using StreamStats (USGS, 2025). This closely matches the upper watershed
area listed in the Boise Reservoir System Water Control Manual (USACE, 2012). The watershed is
shown in Figure 4-1. On average, the watershed has a mean annual precipitation of 28.4 inches.
The watershed cover is primarily grassland and shrub, with some low- to medium-intensity
development near the bridge (Multi-Resolution Land Characteristics Consortium, 2024). The terrain
is mountainous with a mean elevation of 5,980 feet and a mean slope of 43 percent, with 29 percent
of the basin being sloped greater than 50 percent. Approximately 44 percent of the basin is forested
(USGS, 2025).

There are four active USGS stream gages within the basin. The USGS gage closest to the project
location that provides instantaneous discharge measurements on the Boise River is approximately
11 miles downstream of the crossing at the Glenwood Street Bridge (13206000; Boise River at
Glenwood Bridge NR Boise ID). Although discharge data is available between 1938 and 1940, a
data gap exists between 1940 and 1982. Consistent flow records for the stream gage are available
beginning in 1982 (USGS, 2025).
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Figure 4-1: Contributing Drainage Basin

4.2 Flood History

Review of stream gage data for USGS gage 13206000 reveals historical peak-flood events along the
Boise River, which are graphically summarized in Figure 4-2. Twelve historical flood events have
occurred along the river with a peak-flow rate greater than the FIS-published, 10-year discharge of
7,200 cfs. The highest peak-flow rate on record was in 1938, with a recorded flow of 13,000 cfs. This
event occurred before the construction of Lucky Peak Dam (1955) but after the construction of
Arrowrock Dam (1915). The second and third largest flood events occurred in 1983 and 2017 with
flows of 9,840 cfs and 9,590 cfs, respectively. Figure 4-3 shows the 2017 flood conditions at the
existing Eckert Road Bridge.
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Figure 4-2: USGS Plot for Historical Peak Flood Events
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4.3  Analysis Methods

The reservoir system upstream of Boise, Idaho, (Lucky Peak, Arrowrock, and Anderson Ranch
dams) regulates flood risk for the Boise River. The FEMA FIS includes regulated hydrology,
completed by USACE, reflecting expected flood frequencies with dam control (FEMA, 2021).

Table 4-1 lists both unregulated and regulated flood frequencies, as estimated in the FIS hydrology
summary.

Table 4-1: Unregulated and Regulated Boise River Flows by Recurrence Interval

Recurrence Interval (years) Unregulated Flow Regulated Flow
2 13,000 6,500
10 25,200 7,200
20 30,000 7,200
50 36,200 11,000
100 41,200 16,600
500 54,000 34,800

The FIS-published regulated flows were chosen to represent the 2-, 10-, 50-, 100-, and 500-year
return intervals for hydraulic analysis at the Eckert Road Bridge. These peak discharges were also
used for the FEMA analysis discussed in Section 8. No additional hydrologic analysis was
performed, as the regulated flow frequency study provides a defensible estimate of flow frequency
considering the influence of upstream regulation.

4.4 Peak Discharges

Peak flows for hydraulic analysis were obtained from peak discharges reported in the FEMA FIS
(2021) at Lucky Peak Dam. These discharges are summarized in Table 4-2.

Table 4-2: FIS Data Summary

Flooding Source and Peak Discharges (cfs)
Location 2-year 10-year 50-year 100-year 500-year
Boise River at Lucky Peak Dam 6,500 7,200 11,000 16,600 34,800

3 Model Development
5.1 Modeling Method and Program Used

Surface-Water Modeling System (SMS) software, version 13.4.7, was used to create the model
coverages and the Sedimentation and River Hydraulics — Two-Dimensional (SRH-2D) application,
version 3.3.1, was used to execute the hydraulic models. The United States Bureau of Reclamation
(USBR) developed SRH-2D to analyze flow situations in which a 2D description of the velocity field
is important. These situations include flow in complex floodplain areas, bridge and embankment
overtopping, and skewed flow through bridges (including pressure flow) (Lai, 2009). SRH-2D is
applicable for flow situations where vertical velocities and accelerations are small in comparison to
horizontal velocities and accelerations. SRH-2D simulates the wetting and drying of elements for
flood inundation modeling, as well as subcritical flow, supercritical flow, and the transition between
the two regimes. This type of model is the industry standard for evaluating flood impacts in
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hydraulically complex river reaches and is appropriate for evaluating Boise River hydraulics
associated with this project. FHWA adopted SRH-2D for 2D modeling of transportation features in
2014. ITD requires 2D hydraulic modeling for surface water bridge crossings. For these reasons, this
SRH-2D was used to evaluate Eckert Road Bridge hydraulics for this project.

5.2  Topographic and Bathymetric Data

Pre-project conditions represent expected conditions at the existing bridge after construction of the
modernized Ridenbaugh Diversion Structure. Applicable terrain data for the surrounding area were
obtained from various sources. Publicly available quality level 1 (QL1) bathymetric LIDAR was
collected for the Boise River in October 2019 by Quantum Spatial. This bathymetric LIDAR is the
basis of the modeling terrain outside of the project area. Topographic survey of the existing project
area was acquired by Civil Survey in May 2025 and included the Eckert Road roadway and bridge
and surrounding river channel and overbank areas (Figure 5-1). The topographic survey merged
with the 2019 Boise River LiDAR creates the pre-project terrain. The compiled terrain is shown in
Figure 5-2 and a summary of the bathymetric and topographic data is provided in Table 5-1.

Table 5-1: Summary of Topographic and Bathymetric Data

Data Type Collected By Date Collected | Horizontal Coordinate System | Vertical Datum
Project Survey Civil Survey May 2025 NAD1983 Idaho-Ada_County NAVD 88
Bathymetric LIDAR | Quantum Spatial | October 2019 NAD83 (2011) Idaho State NAVD 88

Plane West

NAD1983 = North American Datum of 1983; NAVD 88 = North American Vertical Datum of 1988

Elevation

_ 2808 ft

B 2746 ft

2 ft Contour

0 250 Feet
—_

Figure 5-1: Civil Survey Surface Extent
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Figure 5-2: Pre-Project Conditions Combined Surface

5.3  Model Geometry Pre-Project Conditions

The extents of the modeling domain begin approximately 3,400 feet upstream of the existing Eckert
Road bridge and extend approximately 7,400 feet downstream of the bridge. The computational
mesh elements are a combination of patched and paved elements, with finer resolution in the
channel and larger elements in the floodplain. The full modeling domain and mesh are shown in
Figure 5-3, and a detailed view of the mesh at the Eckert Road Bridge is shown in Figure 5-4. The
pre-project mesh covers a total area of 0.42 square miles, with 10,275 patched (quadrilateral)
elements and 70,957 paved (triangular) elements for a total of 81,232 elements. The pre-project
conditions mesh statistics are summarized in Table 5-2.

Table 5-2: Pre-Project Conditions Mesh Statistics

Item Value
No. of Elements 81,846
Total No. of Mesh Nodes/Vertices 46,610
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Mesh element quality was evaluated using the Angle Representation Region quality diagram shown
in Figure 5-5. Points shown below the red line indicate mesh elements that are not considered ideal.
This generally occurs in areas where long elements are used to denote an embankment or levee
feature. However, upon review of the mesh within the channel and immediate floodplain, the quality
of elements was determined to be sufficient for each simulation.

Angle Representation Region
Q(Rr)

Figure 5-5. Existing Conditions Mesh Quality Plot

5.4 Boundary Conditions Existing Conditions

Model simulations were performed using the 2-, 50-, 100-, and 500-year, peak-flow event
discharges. External boundary conditions were applied at the upstream and downstream extents of
the model domain (Figure 5-6). A constant flow rate was specified at the upstream external
boundary condition, located just downstream of Barber Dam. The downstream boundary condition
for each flow rate was set to a constant water surface elevation (WSEL) based on the Boise River
FIS WSEL at the East Parkcenter Bridge for the same flow rate with the exception of the 2-year
event, which does not have cross section WSELSs in the FIS and was instead set to a normal depth
condition. FIS WSELs are included in Table 5-3. A sensitivity analysis was completed for the
downstream boundary condition by varying the downstream WSEL during the 10- and 500-year,
peak-flow events. Minimal change in WSEL was observed at the Eckert Road Bridge when varying
the downstream WSEL (Table 5-4). The downstream boundary condition was established a
sufficient distance downstream of the project location and had no effect on project hydraulics.
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Table 5-3: FIS Elevations used for Downstream Boundary Condition

Event FIS WSEL at East Parkcenter Bridge (feet NAVD88)
500 year 2746.2
100 year 2742.8
50 year 27415
10 year 27401

Table 5-4: Downstream Boundary Condition Sensitivity Results

Boundary Condition 10-year 500-year
Downstream WSEL (feet NAVD88) 2740.3 27413 | 27423 2745.5 2746.5 | 27475
WSEL at Eckert Road (feet NAVD88) 2756.67 | 2756.67 | 2756.67 | 2761.93 | 2761.93 | 2761.94

Initial modeling showed that WSELs would not reach the existing bridge low chord during the 500-
year, peak-flow event. The maximum WSEL at the upstream face of the bridge is 2,762.21 feet
NAVD 88, and the existing bridge low chord is 2,762.61 feet NAVD 88. The proposed bridge
hydraulic opening would increase and the proposed low chord would increase. Therefore, WSELs
would not reach the proposed bridge low chord during the 500-year, peak-flow event. No internal
pressure boundary conditions were applied to the bridge faces.

Boundary Conditions Model Domain

l Pre-Project Conditions Mesh
0 0 2,000 Feet
L 1 1

S Il R T e SO D, W,
Figure 5-6: Existing Conditions Boundary Conditions Coverage

5.5  Roughness Assignments

Land use data was developed for the model area based on aerial imagery and previous hydraulic
modeling completed by USACE. The Manning’s roughness layer from the BRMT was used as a
base materials layer for this modeling effort. Further modifications were made based on aerial
imagery. Roughness values from the BRMT were used for the Eckert Road Bridge model. BRMT
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roughness values were calibrated to the 2017 flood event during BRMT model development. A
sensitivity analysis, described in Section 6, was performed on roughness values, and these values
were determined to adequately represent hydraulics in the project area. These assignments are
summarized in Table 5-5 and the materials layer is shown in Figure 5-7.

Table 5-5. Summary of Roughness Assignments

Land Use Designation Assigned Manning’s Roughness Value
Channel 0.035
Canal Intake Channel 0.015
Concrete Structure 0.015
Herbaceous 0.06
Developed, Low Intensity 0.08
Developed, Open Space 0.03
Developed, Medium Intensity 0.09
Emergent Herbaceous Wetlands 0.05
Shrub - Scrub 0.06
Pavement 0.01

g Canal intake channel
- Channel

- Concrete Structure
- Developed, Low Intensity

Developed, Open Space
- Emergent Herbaceous Wetlands
- Herbaceous

- Pavement

Shrub - Scrub

0 4,000 Feet
]

OV AR ) T AT R ‘ -' RILA L ; 5L
Figure 5-7: Pre-Project Conditions Materials C

oveag
5.6 Model Run Control Parameters

The model control parameters used for SRH-2D simulations include simulation time, computational
time step, initial conditions, and turbulence models. The executed simulation time was adjusted to

5 hours, a length of time capable of achieving steady state conditions. A computational time step of
1 second was selected for all peak flow events to achieve a stable solution, and a low-flow WSEL of
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2,733.7 feet NAVD 88 was chosen to represent initial conditions through the project area. An
example of model control parameters used for a simulation is shown in Figure 5-8.

@ SRH2D Model Contral X

General Output Advanced Sediment

Simulation description:

Description

Case name:

Case

Start time (hours):
0.0

Time step (seconds):
1.0

End time (hours):
5.0

Initial condition
Initial Water Surface Elevation £
Initial water surface elevation:

2733.7 Feet

[T use ceiling file

Figure 5-8: Example Model Run Controls

5.7 Modeling of Structures Pre-Project Conditions

The 2D hydraulic model incorporates existing structures throughout the modeling domain. These
structures include the existing Eckert Road Bridge and proposed Ridenbaugh Diversion Structure.
The existing Eckert Road Bridge piers were included in the model as voids within the existing mesh,
with hole sizes based on existing pier widths. Pier widths were obtained from record construction
drawings. The bridge abutments and roadway embankments were also incorporated into the model
and included in the mesh. Additional refinement and detail were added to the mesh at the bridge
abutments to obtain a more detailed representation of flow conditions in these areas. Examples of
the pre-project conditions mesh at the Eckert Road Bridge are shown in Figure 5-9.
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I:I Pre-Project Conditions Mesh
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Figure 5-9: Pre-Projec Conitios Ms at Existing Eckert Road Bridge

NMID will replace the existing Ridenbaugh Diversion Structure before construction of the proposed
Eckert Road Bridge. Ridenbaugh Diversion Structure construction plans are incorporated into the
mesh. The proposed structure will be approximately 260 feet upstream of the existing Eckert Road
Bridge and will be realigned perpendicular to river flow. Mesh elements at the proposed headworks
and diversion structure are assigned elevations based on structure plans. Mesh elements at the
canal headgate was set at an elevation of 2,765.00 feet NAVD 88 to represent conservative
conditions during flood events. NMID controls flow through the headgate and should not be relied on
during flood events. Pre-project and proposed conditions assume no flow is diverted from the Boise
River into the Ridenbaugh Canal. The pre-project mesh at the planned Ridenbaugh diversion
structure and headgate is included in Figure 5-10 and Figure 5-11.
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Figure 5-10: Pre-Project Conditions Mesh at Proposed Ridenbaugh Diversion Structure
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Figure 5-11: Pre-Project Conditions Mesh at Proposed Ridenbaugh Diversion Headgate
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5.8 Description of Proposed Conditions

The proposed project consists of reconstructing the Eckert Road Bridge with a modified horizontal
alignment approximately 30 feet downstream of the existing bridge on the left abutment. The
proposed design includes a three-span pre-stressed concrete girder superstructure with a total
hydraulic opening of approximately 353 feet. Spans 1, 2, and 3 will have lengths of 119.5, 121, and
119.5 feet, respectively. Two piers will be constructed within the active river. Each pier will consist of
three cylindrical columns, each measuring 4 feet in diameter. Plan and profile views of the proposed
bridge are shown in Figure 5-12 and Figure 5-13. Supporting construction drawings and plans are
provided in Appendix F.
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5.9  Modeling of Proposed Conditions

Various scenarios were simulated within the 2D model to evaluate a range of hydraulic conditions
associated with the proposed project. This set of simulations address the immediate project
objectives and consisted of modeling the proposed Eckert Road Bridge with the new Ridenbaugh
Diversion Structure.

The profile grade of the proposed Eckert Road Bridge and roadway was raised in the proposed
design (Figure 5-15). This was incorporated into the model using a proposed roadway surface. The
low-chord elevation was raised by 0.26 feet (Table 5-6). The hydraulic opening of the structure is
increased by setting back the right abutment by approximately 65 feet. Abutments are vertical walls.
The existing piers will be removed below grade, and the existing right roadway and abutment will be
removed and graded to an elevation of 2,756 feet. Additionally, the proposed pier configuration for
each bridge will decrease to two piers. The proposed pier locations were incorporated into the model
as holes in the mesh. The proposed conditions mesh is shown in Figure 5-14 and mesh statistics are
summarized in Table 5-7.

Table 5-6: Low Chord Elevations
Existing Low Chord Elevation (feet NAVD88) Proposed Low Chord Elevation (feet NAVD88)
2762.63 2762.91

Table 5-7: Proposed Conditions Mesh Statistics

Item Value
No. of Elements 84,615
Total No. of Mesh Nodes/Vertices 48,567
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Figure 5-15: Eckert Roadway Profile

6 Pre-Project Condition Model Results
6.1 Model Verification

The pre-project hydraulic model was verified using available high water mark information and aerial
imagery for the 2017 peak-flow event. The peak flow recorded at the Glenwood Street Bridge
(USGS gage 13206000) was 9,460 cfs and occurred on June 3, 2017. There were no high water
marks surveyed during the peak-flow event. However, aerial imagery collected by USACE in June
2017 captured flooding. High water marks observed on the existing bridge piers are assumed to be
from the 2017 peak flow event and were measured at approximately 8 feet above the existing
channel at the third pier from the right bank. Depth at the same pier in the hydraulic model was
approximately 8 feet for the 2017 simulated event. The 2017 simulated flood extents roughly match
the 2017 event aerial imagery (Figure 6-1). Additionally, WSELSs during the 2019 LiDAR flight were
determined by examining the LiDAR point cloud. Flow at the time of the LiDAR flight was
approximately 280 cfs at USGS gage 13206000. The model was within 0.1 feet of the low-flow
WSEL (2,751.0 feet NAVD 88) when the model was executed with an inflow of 280 cfs.

Since historical calibration data is limited, a roughness sensitivity test was completed to determine
the range of probable WSELs and velocities. Roughness values in the channel were varied for low-
flow conditions (280 cfs), and roughness in the overbanks was varied for and compared to the 2017
flood event simulation. Depth and velocity at the Eckert Road Bridge were not sensitive to roughness
values and the BRMT Manning’s roughness assignments were determined to be acceptable for the
analysis.
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Table 6-1. 2017 Simulated Peak-Flow Event Overbank Sensitivity Results

FR

Overbank Roughness = 0.04

Overbank Roughness = 0.05

Average Velocity (feet per second)

4.44

4.34

Average Depth (feet)

6.49

6.54

Table 6-2. Simulated Low-Flow Event Channel Sensitivity Results

Channel Roughness

Channel Roughness

Channel Roughness

=0.025 =0.035 = 0.045
Average Velocity (feet per second) 1.34 1.18 1.07
Average Depth (feet) 1.04 1.15 1.22

500 Feet . ¢
e AT, AN , ;
Figure 6-1: 2017 simulated flood extents overlayed on 2017 flood aerial imagery.

6.2 Water Surface Elevation Results

The pre-project conditions WSELSs for the 50-, 100-, and 500-year events are presented in
Appendix G and summarized in Table 6-3. The arcs referenced in Table 6-3 are shown in

Figure 6-2. The 50-year average WSEL located 50 feet upstream of the Eckert Road Bridge (Arc 6)
is 2,757.84 feet NAVD 88. The existing low chord is 2,762.61 feet NAVD 88. Therefore, the existing
bridge currently has 4.77 feet of freeboard to the low chord and meets ITD’s freeboard criteria for
new bridges. The average 100-year WSEL upstream of the bridge is 2,759.21 feet NAVD 88. This is
approximately 3.4 feet above the lowest point on the existing bridge and meets ITD’s criteria for new
bridges. The 500-year WSEL is 2,761.94 feet NAVD 88, which is 0.67 feet below the existing low
chord.

River centerline profile plots for the existing conditions 50-, 100- and 500-year events are shown in
Figure 6-3.
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Figure 6-2: Pre-Project Arc Locations

Table 6-3: Pre-Project Conditions WSEL Results

Arc ID 50-yr WSEL (feet NAVD88) 100-yr WSEL (feet NAVD88) 500-yr WSEL (feet NAVD88)
Min Average Max Min Average Max Min Average Max
1 2755.03 | 2756.21 | 2759.80 | 2756.28 | 2757.18 | 2757.82 | 2758.45 | 2759.52 | 2762.51
2 2756.49 | 2757.50 | 2757.65 | 2757.58 | 2758.55 | 2758.78 | 2760.21 | 2760.68 | 2760.86
3 2757.46 | 2757.64 | 2757.72 | 2758.39 | 2758.66 | 2758.84 | 2760.2 2760.72 | 2761.01
4 2757.58 | 2757.68 | 2757.81 | 2758.29 | 2758.71 | 2758.97 | 2760.06 | 2760.93 | 2762.50
5 2757.50 | 2757.78 | 2758.12 | 2758.16 | 2758.90 | 2759.46 | 2759.61 | 2761.21 | 2762.21
6 2757.71 | 2757.84 | 2757.96 | 2758.85 | 2759.21 | 2759.64 | 5761.5 | 2761.94 | 2762.46
7 2759.52 | 2759.84 | 2760.40 | 2761.34 | 2761.40 | 2761.52 | 2764.33 | 2764.52 | 2764.77
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The pre-project conditions depths for the 50-, 100-, and 500-year events are presented in

Figure 6-3: Pre-Project Profiles

Depth Results
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Appendix G. Average and Maximum depths across the arcs are summarized in Table 6-4. The
transects referenced in Table 6-4 are shown in Figure 6-2. Generally, average depths along these
arcs range from 3 to 11 feet during flood events, with maximum depths in the deepest pockets
exceeding 14 feet.

Table 6-4: Pre-Project Conditions Depth Results

P 50-yr Depth (feet) 100-yr Depth (feet) 500-yr Depth (feet)
Average Max Average Max Average Max

1 3.1 7.74 3.0 9.2 4.53 11.83

2 6.05 7.98 7.1 8.99 9.08 11.08

3 7.05 8.33 7.95 9.4 9.83 11.55

4 6.97 8.58 7.92 9.68 8.62 11.91
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Table 7-2: WSEL Proposed and Pre-Project Comparison

50-yr WSEL 100-yr WSEL 500-yr WSEL
Arc ID (feet NAVD88) (feet NAVD88) (feet NAVD88)
Pre-Project Proposed Pre-Project Proposed Pre-Project Proposed
2 2757.28 2757.29 2758.37 2758.40 2760.57 2760.58
3 2757.46 2757.40 2758.45 2758.50 2760.66 2760.70
5 2757.65 2757.61 2758.71 2758.80 2760.80 2761.37
6 2757.68 2757.65 2759.23 2759.06 2761.91 2761.98

River centerline profile plots comparing the existing and proposed conditions WSELSs for the 50-,
100-, and 500-year events are shown in Figure 7-2. Generally, these plots show that the proposed
Eckert Road Bridge reduces the 50- and 100-year WSEL in the vicinity of the bridge but does not
significantly reduce WSELs within the channel globally throughout the modeled reach. Because of
the reduced roadway overtopping in the proposed 500-year event, WSEL increases upstream of the
bridge during the 500-year event. The 500-year WSEL still does not contact the bridge low chord.

2765
----------- Existing Bridge Froposed Bridge

2763

=5 H00-year
& 2759
= 100-year |—
=
= 2757 50-year [
)
2
_5 2755
E Ridenbaugh

Diversion Structure

0 2753
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27448
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= = = = Pre-Project 500-year WSEL
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== == Existing Bridge Low Chord

Proposed 500-vear WSEL
Proposed Low Chord

== == Pre-Project 50-year WSEL

Terrain
Proposed 50-year WSEL
Proposed 100-year WSEL

Figure 7-2: Pre-Project and Proposed 50-, 100-, and 500-year river centerline profiles in the bridge vicinity
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7.2 Depth Results

The proposed conditions depths for the 50-, 100-, and 500-year events are presented in Appendix H.
Average and maximum depths across arcs are summarized in Table 7-3.

Table 7-3: Proposed Conditions Depth Results

Aol 50-year Depth (feet) 100-year Depth (feet) 500-year Depth (feet)
Average Max Average Max Average Max

1 3.16 7.74 3.09 9.15 4.49 11.80

2 5.66 8.57 6.76 9.66 8.95 11.87

3 5.73 7.99 6.74 9.06 8.94 11.27

4 6.06 8.23 7.19 9.38 9.65 11.96

5 6.05 8.33 7.04 9.73 9.62 12.83

6 5.76 8.98 7.17 10.33 9.85 13.33

7 3.17 10.21 2.8 11.57 5.32 14.83

7.3  Velocity Results

The proposed conditions velocity direction and magnitude plots for the 50-, 100-, and 500-year
events are presented in Appendix H. Average and maximum velocities across the arcs are
summarized in Table 7-4.

Table 7-4: Proposed Conditions Velocity Results

P 50-year Depth (feet) 100-year Depth (feet) 500-year Depth (feet)
Average Max Average Max Average Max

1 2.59 7.06 2.34 8.15 3.49 10.37

2 4.36 6.83 5.80 8.50 8.65 12.33

3 5.06 7.31 6.32 9.1 9.30 12.85

4 4.57 7.32 6.0 8.89 9.06 12.32

5 4.37 7.11 6.1 8.52 9.24 11.67

6 4.25 7.34 6.07 8.62 8.43 10.96

7 2.58 7.30 2.13 8.44 2.99 8.98

7.4 Discharge Distribution and Flow Splits

Table 7-5 summarizes the changes in flow overtopping Eckert Road from the right overbank. The
proposed raising of the right Eckert Road overbank decreases the overtopping discharge and
increase the discharge through the bridge for the 100-year and 500-year events.

Table 7-5: Proposed Conditions Overtopping Flow

Flow Event Flow throygh Eckert Flow over Eckert ROB
Road Bridge (cfs) roadway (cfs)
50-year 11,000 0
100-year 16,570 30
500-year 31,730 3,070

March 27, 2026 | 39



Bridge Hydraulics Report
Bridge 12811; ACHD Br No 2147

8 FEMA Analysis

The proposed Eckert Road Bridge project is located within a regulatory floodplain and floodway. To
comply with federal, state, and local regulations, a 1D hydraulic analysis was performed to evaluate
potential floodplain impacts. The following sections provide background information and flood zone
classifications, demonstrate compliance with regulations, and reveal the results of the hydraulic
analysis.

8.1 FEMA Flood Zone Classification

The project is located within a SFHA regulated by the City and FEMA. The project area is effectively
mapped as a Zone AE SFHA with defined BFEs and a mapped floodway. Relevant FEMA
documentation, including FIS excerpts, flood profiles, Floodway Data Tables (FWDTs), and FIRM
panels are provided in an attachment to Appendix I.

8.2 Compliance with Regulations

A no-rise analysis was performed to evaluate existing and proposed conditions at the Eckert Road
Bridge. Details about this analysis are provided in Section 8.3. Based on the analysis, the project
achieves acceptable no-rise conditions during the 100-year event. Therefore, a Conditional Letter of
Map Revision (CLOMR) is not required for the project, and the project meets the hydraulic criteria for
a City of Boise Floodplain Development Permit.

8.3  Additional FEMA Modeling

8.3.1 Effective Model

FEMA published the current FIS and FIRMs (2020) for the project area following adoption by Ada
County. The published FIS states that the Effective FEMA hydraulic model for the Boise River was
developed using USACE HEC-RAS, version 4.1.0. HDR obtained a copy of the current effective
model (EM). The EM is a 1D, steady-state hydraulic model that uses Boise River bathymetric LIDAR
collected in 2007.

8.3.2  Duplicate Effective Model

HDR developed the duplicate effective model (DEM) by truncating the 1D, HEC-RAS, version 4.1.0
EM geometry to the project area (cross sections 63.52462 to 61.72504) and running it in HEC-RAS,
version 4.1.0. Results from the DEM in version 4.1.0 are shown in Table 8-1 and are within 0.05 feet
of the reported FIS WSEL for the 100-year event in both the floodplain and floodway runs.

Table 8-1: 100-Year Event Water Surface Elevation Comparison Between FIS and Duplicate Effective Model
using HEC-RAS Version 4.1.0

Floodplain WSE (feet) Floodway WSE (feet)
FIS Cross FIS . FIS :
Secton | Floodway | 'ECRAS | Dlference | riocauay | HEGTAS | Difren
Data Table t Data Table o
JO/CA 2785.3 2785.28 -0.02 2785.5 2785.45 -0.05
JN/BZ 2784.6 2784.58 -0.02 2784.8 2784.83 0.03
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Floodplain WSE (feet) Floodway WSE (feet)
FIS Cross FIS . FIS .
Section HEC-RAS Difference HEC-RAS Difference
AT 41.0 EM (feet) AL 41.0 EM (feet)
Data Table o Data Table o
JM/BY 2764.1 2764.13 0.03 2764.9 2764.88 -0.02
JL/BX 2761.9 2761.88 -0.02 2762.5 2762.51 -0.01
JK/BW 2758.1 2758.14 0.04 2758.9 2758.88 -0.02
JJ/BV 2752.4 2752.39 -0.01 2752.8 2752.84 0.04

The DEM was then executed in HEC-RAS, version 6.6. Results from the DEM in version 6.6 are
compared to the reported FIS data in Table 8-2. The WSEL variance between the DEM and the FIS
increased when the DEM was run in HEC-RAS, version 6.6. This is attributed to changes in
computational methods between HEC-RAS versions 4.1.0 and 6.6. However, the DEM in version 6.6
is within 0.50 feet of the FIS and is an acceptable starting point for this analysis.

Table 8-2. 100-Year Event Water Surface Elevation Comparison Between FIS and Duplicate Effective Model
using HEC-RAS Version 6.6

Floodplain WSE (feet) Floodway WSE (feet)
FIS Cross FIS . FIS .
Section HEC-RAS Difference HEC-RAS Difference
TDEEE 6.6 DEM (feet) e 6.6 DEM (feet)
Data Table . Data Table .
JO/CA 2785.3 2785.28 -0.02 2785.5 2785.28 -0.22
JN/BZ 2784.6 2784.58 -0.02 2784.8 2784.58 -0.22
JM/BY 27641 2764.11 0.01 2764.9 2764.83 -0.07
JL/BX 2761.9 2761.79 -0.11 2762.5 2762.36 -0.14
JK/BW 2758.1 2758.14 0.04 2758.9 2758.88 -0.02
JJ/ BV 27524 2752.39 -0.01 2752.8 2752.84 0.04

8.3.3 Corrected Effective Model

HDR developed the corrected effective model (CEM) by reviewing and updating the DEM. Per
FEMA guidance (2023), the CEM should correct technical errors in the DEM, incorporate floodplain
changes or data that may have been collected prior to the effective date of the adopted FIS and
model, and must not reflect any manmade physical changes that have occurred since the date of the
effective published study.

HDR incorporated the following corrections into the CEM to more accurately reflect the conditions at
the project location:

o The CEM'’s channel and overbank terrain within the project area were updated using the
2019 topobathymetric LIDAR data. This update was made for cross sections 61.99106
through 62.375. Bank stationing, Manning’s roughness stationing, levee stationing and
elevation and ineffective flow area stationing and elevation were adjusted at these cross
sections to reflect the updated terrain.

o Cross sections 62.15808 and 62.17279 were adjusted to be directly downstream/upstream of
the existing bridge and were reoriented to the direction of flow.

o Cross sections 62.18426 and 62.22558 were adjusted to be directly downstream/upstream of
the historical Ridenbaugh Diversion Structure and were reoriented to be perpendicular to
flow.
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e Cross sections 62.27 and 62.3 were added upstream of the historical Ridenbaugh Diversion
Structure to capture additional terrain relevant to the existing and proposed structures

e The Eckert Road Bridge was updated to 2019 LiDAR. Pier and abutment placement was
altered to reflect the project survey. Expansion and contraction coefficients were increased to
0.6 and 0.8 respectively.

o Ineffective flow areas in cross sections 62.18426 through 62.3 were adjusted to represent
trash rack, abutments, and sediment wall in the historical Ridenbaugh Diversion Structure.

¢ Ridenbaugh Diversion Structure (IS 62.20) was modified to show the correct number of bays.
The weir coefficient was modified to 2.5.

Eckert Road Bridge and the Ridenbaugh diversion structure are not correctly represented in the
DEM. Correcting both structures resulted in significant changes to the 1 percent and encroached
profiles in the CEM.

The Eckert Road Bridge downstream cross section in the DEM (XS 62.15808) contains terrain
inaccuracies that reduce bridge conveyance. The Ridenbaugh Diversion Structure sits at an
approximately 45 degree angle to flow in the Boise River. In the DEM, the Ridenbaugh Diversion
Structure is represented with bay widths as if the structure were perpendicular to flow, causing the
two right bays to be blocked by terrain. However, fixing the structure inaccuracies results in reduced
backwater effects upstream of the Eckert Road Bridge, resulting in adverse slopes in the 1 percent
and encroached profiles between the Eckert Road Bridge and Ridenbaugh Diversion Structure. The
hydraulic anomalies continue in the encroached condition profile upstream of the existing
Ridenbaugh Diversion Structure to Barber Dam. The anomaly is not present in the 1 percent profile
upstream of the diversion.

One-dimensional HEC-RAS models are limited in being able to model skewed inline hydraulic
structures. In order to avoid double counting the raised terrain where the skewed Ridenbaugh
structure sits, cross sections are placed directly downstream and directly upstream of the structure.
This causes limitations in accurately representing hydraulics over the skewed structure. Additionally,
inline structures in 1D HEC-RAS models apply the weir equation across the entire cross section
when the structure itself only spans the river channel. The results exhibited a high sensitivity to the
weir coefficient used on the diversion structure.

Because of the lowered Ridenbaugh tailwater and the limitations described above in representing a
skewed structure in a 1D HEC-RAS model, the encroached WSEL upstream of IS 62.20 significantly
increases compared to the 1-percent profile and compared to the DEM. While this difference is
notable, it only occurs upstream of the bridge project area through the Ridenbaugh Diversion
Structure.

The Ridenbaugh structure is currently under construction and being replaced. Applying the terrain
corrections and correcting both the bridge and the diversion caused an unexpected and unrealistic
anomaly in the encroached condition in the CEM. Because the Ridenbaugh structure is actively
being replaced, this challenging CEM is no longer relevant. The best representation of updates to
the river and project area will be found in the existing conditions model (ECM), described in Section
8.3.4. The new Ridenbaugh structure is included in that model, which is perpendicular to the flow
and is a more accurate representation of the conditions that will be in place when the Eckert Road
Bridge replacement begins.

A comparison of the 100-year event WSEs between the DEM (version 6.6) and CEM for both the
floodplain and floodway is shown in Table 8-3.
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Table 8-3. 100-Year Event Water Surface Elevation Comparison Between Duplicate Effective and Corrected
Effective Models

FIS River Floodplain WSEL (feet) Floodway WSEL (feet)
Cross Station Duplicate | Corrected | Difference | Duplicate Corrected Difference
Section Effective Effective (feet) Effective Effective (feet)
JO/CA | 63.52462 2785.28 2785.28 0.00 2785.28 2785.28 0.00
63.27303 2784.87 2784.87 0.00 2784.87 2784.87 0.00
JN/BZ | 63.11622 2784.58 2784.58 0.00 2784.58 2784.58 0.00
62.96916 2784 .11 278411 0.00 2784 .11 278411 0.00
62.85365 2783.42 2783.42 0.00 2783.42 2783.42 0.00
62.8397 Barber Dam
62.82754 2764.31 2764.34 0.03 2764.99 2765.48 0.49
JM/BY | 62.76574 2764.11 2764.14 0.03 2764.83 2765.34 0.51
62.715 2763.74 2763.78 0.04 2764.54 2765.12 0.58
62.665 2763.52 2763.56 0.04 2764.37 2764.98 0.61
62.59812 2762.93 2763 0.07 2763.87 2764.6 0.73
62.50311 2762.34 2762.46 0.12 2762.98 2763.99 1.01
62.475 2762.25 2762.37 0.12 2762.87 2763.9 1.03
JL/BX 62.435 2761.79 2761.96 0.17 2762.36 2763.6 1.24
62.375 2761.59 2761.21 -0.38 2761.96 2763.23 1.27
62.345 2761.51 2760.98 -0.53 2761.76 2763.06 1.3
62.31311 2761.15 2760.77 -0.38 276117 2762.79 1.62
62.25 Proposed Ridenbaugh Headworks
62.22558 2760.45 2759.52 -0.93 2760.41 2762.24 1.83
62.20255 Existing Ridenbaugh Headworks
62.18426 2760.63 2758.94 -1.69 2760.75 2759.7 -1.05
62.17279 2758.96 2758.69 -0.27 2759.29 2759.5 0.21
62.16642 Eckert Road
JK/BW | 62.15808 2758.14 2758.16 0.02 2758.88 2759.15 0.27
62.14063 2757.72 2757.95 0.23 2758.53 2758.92 0.39
62.105 2757.66 2757.65 -0.01 2758.31 2758.32 0.01
62.07499 2757.05 275711 0.06 2757.95 2757.64 -0.31
61.99106 2756.43 2756.31 -0.12 2757.18 2757.02 -0.16
61.89442 2755.38 2755.38 0.00 2756.13 2756.13 0.00
61.875 2755.25 2755.24 -0.01 2755.91 2755.91 0.00
61.81523 2753.46 2753.46 0.00 2753.85 2753.85 0.00
61.755 2753.07 2753.07 0.00 2753.38 2753.38 0.00
JJ/ BV 61.72504 2752.39 2752.39 0.00 2752.84 2752.84 0.00
8.3.4  Existing Conditions Model

The ECM should include any modifications that have occurred in the floodplain since the adoption
date of the effective FIS and model. The proposed project or development is not included in the
ECM. In October 2025, NMID began construction to replace the existing Ridenbaugh Diversion
Structure, an irrigation structure approximately 130 feet upstream of the existing Eckert Road Bridge.
The planned diversion structure will be approximately 260 feet upstream of the existing Eckert Road
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Bridge and will be realigned perpendicular to flow in the Boise River. The proposed Ridenbaugh
Diversion Structure plans were obtained to create the ECM. These plans are included in Appendix
C.

HDR included the following modifications in the ECM to accurately reflect the proposed Ridenbaugh
Diversion Structure:

e The proposed Ridenbaugh Diversion Structure was added to the model as an inline structure
(IS 62.25).

e Terrain was adjusted on two cross sections (62.27 and 62.22558) to reflect grading along the
right bank near the proposed Ridenbaugh Diversion Structure.

o Ineffective flow areas were adjusted on three cross sections (62.27, 62.22558, 62.18426) to
incorporate the proposed Ridenbaugh Diversion Structure abutments, trash rack, and
sediment wall.

e The existing Ridenbaugh Diversion Structure was removed (IS 62.20255).

A comparison of the 100-year event WSELs between the CEM and ECM for both the floodplain and
floodway is presented in Table 8-4.

Table 8-4. 100-Year Event Water Surface Elevation Comparison Between Corrected Effective and Existing

Conditions Models

FIS . Floodplain WSEL (feet) Floodway WSEL (feet)

Cross s?;:;rn Corrected Existing Difference | Corrected Existing Difference
Section Effective Conditions (feet) Effective Conditions (feet)
JO/CA | 63.52462 2785.28 2785.28 0.00 2785.28 2785.28 0.00

63.27303 2784.87 2784.87 0.00 2784.87 2784.87 0.00
JN/BZ | 63.11622 2784.58 2784.58 0.00 2784.58 2784.58 0.00
62.96916 2784 .11 278411 0.00 2784.11 278411 0.00
62.85365 2783.42 2783.42 0.00 2783.42 2783.42 0.00
62.8397 Barber Dam
62.82754 2764.34 2764.32 -0.02 2765.48 2765.07 -0.41
JM/BY | 62.76574 2764.14 2764.12 -0.02 2765.34 2764.92 -0.42
62.715 2763.78 2763.76 -0.02 2765.12 2764.64 -0.48
62.665 2763.56 2763.53 -0.03 2764.98 2764.47 -0.51
62.59812 2763 2762.96 -0.04 2764.6 2764 -0.60
62.50311 2762.46 2762.38 -0.08 2763.99 2763.18 -0.81
62.475 2762.37 2762.3 -0.07 2763.9 2763.07 -0.83
JL/BX 62.435 2761.96 2761.85 -0.11 2763.6 2762.62 -0.98
62.375 2761.21 2761.1 -0.11 2763.23 2762.04 -1.19
62.345 2760.98 2760.81 -0.17 2763.06 2761.72 -1.34
62.31311 2760.77 2760.57 -0.20 2762.79 2761.19 -1.60
62.3 2760.26 2759.75 -0.51 2762.43 2760.36 -2.07
62.27 2760.1 2759.41 -0.69 2762.36 2760.24 -2.12
62.25 Proposed Ridenbaugh Headworks
62.22558 | 275952 275909 | 043 | 276224 | 275965 -2.59
62.20255 Existing Ridenbaugh Headworks
62.18426 | 275894 | 275895 | 001 | 27597 | 2759.69 -0.01
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FR

FIS Rivor Floodplain WSEL (feet) Floodway WSEL (feet)
Cross Station Corrected Existing Difference | Corrected Existing Difference
Section Effective Conditions (feet) Effective Conditions (feet)
62.17279 2758.69 2758.69 0.00 2759.5 2759.5 0.00
62.16642 Eckert Road
JK/BW | 62.15808 2758.16 2758.16 0.00 2759.15 2759.15 0.00
62.14063 2757.95 2757.95 0.00 2758.92 2758.92 0.00
62.105 2757.65 2757.65 0.00 2758.32 2758.32 0.00
62.07499 275711 275711 0.00 2757.64 2757.64 0.00
61.99106 2756.31 2756.31 0.00 2757.02 2757.02 0.00
61.89442 2755.38 2755.38 0.00 2756.13 2756.13 0.00
61.875 2755.24 2755.24 0.00 2755.91 2755.91 0.00
61.81523 2753.46 2753.46 0.00 2753.85 2753.85 0.00
61.755 2753.07 2753.07 0.00 2753.38 2753.38 0.00
JJ/BV | 61.72504 2752.39 2752.39 0.00 2752.84 2752.84 0.00
8.3.5 Proposed Conditions Model

HDR developed the proposed conditions model (PCM) to represent the expected conditions
following the construction of the proposed Eckert Road Bridge. The existing Eckert Road Bridge will
be removed and the proposed bridge will be constructed with a modified horizontal alignment
approximately 30 feet downstream of the existing bridge. Additionally, the right abutment of the
proposed bridge will be moved approximately 65 feet to the northeast to increase the hydraulic
opening. The proposed design includes a three-span, prestressed concrete girder superstructure
with a total hydraulic opening of approximately 353 feet. Spans 1, 2, and 3 will have lengths of
119.5, 121, and 119.5 feet, respectively. Two piers will be constructed within the active river, each
consisting of three cylindrical columns measuring 4 feet in diameter. Plan and profile drawings for
the proposed Eckert Road Bridge are provided in Appendix D.

The following modifications were made to the ECM to accurately reflect the proposed Eckert Road
Bridge in the PCM:

¢ Right overbank ineffective flow areas both upstream and downstream of the bridge were
moved approximately 65 feet to the right (northeast) to reflect the proposed bridge right
abutment location.

e The hydraulic opening of the bridge was widened from 315 to 353 feet.

e The horizontal alignment of the bridge was modified approximately 30 feet downstream.

e The number of piers was decreased from eight to two.

A comparison of the 100-year event WSELs between the ECM and PCM for both the floodplain and
floodway is shown in Table 8-5. These results demonstrate that WSELs are maintained or
decreased throughout the project reach following the implementation of the proposed Eckert Road
Bridge. Therefore, the net effect of this project is a no-rise condition. Additionally, the results of the
PCM tie into FIS cross sections JO/CA and JJ/BV within 0.50 feet of the published WSELs. The FIS
cross section tie-in results are summarized in Table 8-6.
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Table 8-5. 100-Year Event Water Surface Elevation Comparison Between Existing Conditions and Proposed

Conditions Models

FIS River Floodplain WSEL (feet) Floodway WSEL (feet)

Cross Station Existing Proposed | Difference Existing Proposed Difference
Section Conditions | Conditions (feet) Conditions Conditions (feet)
JO/CA | 63.52462 2785.28 2785.28 0.00 2785.28 2785.28 0.00

63.27303 2784.87 2784.87 0.00 2784.87 2784.87 0.00
JN/BZ | 63.11622 2784.58 2784.58 0.00 2784.58 2784.58 0.00
62.96916 2784.11 2784 .11 0.00 2784 .11 278411 0.00
62.85365 2783.42 2783.42 0.00 2783.42 2783.42 0.00
62.8397 Barber Dam
62.82754 2764.32 2764.32 0.00 2765.07 2765.07 0.00
JM/BY | 62.76574 2764.12 2764.12 0.00 2764.92 2764.91 -0.01
62.715 2763.76 2763.75 -0.01 2764.64 2764.64 0.00
62.665 2763.53 2763.53 0.00 2764.47 2764.47 0.00
62.59812 2762.96 2762.95 -0.01 2764 2763.99 -0.01
62.50311 2762.38 2762.37 -0.01 2763.18 2763.17 -0.01
62.475 2762.3 2762.28 -0.02 2763.07 2763.06 -0.01
JL/BX 62.435 2761.85 2761.83 -0.02 2762.62 2762.6 -0.02
62.375 2761.1 2761.06 -0.04 2762.04 2762.02 -0.02
62.345 2760.81 2760.76 -0.05 2761.72 2761.7 -0.02
62.31311 2760.57 2760.52 -0.05 2761.19 2761.17 -0.02
62.3 2759.75 2759.45 -0.30 2760.36 2760.31 -0.05
62.27 2759.41 2759.29 -0.12 2760.24 2760.19 -0.05
62.25 Proposed Ridenbaugh Headworks
62.22558 2759.09 2758.9 -0.19 2759.65 2759.53 -0.12
62.20255 Existing Ridenbaugh Headworks
62.18426 2758.95 2758.76 -0.19 2759.69 2759.58 -0.11
62.17279 2758.69 2758.54 -0.15 2759.5 2759.46 -0.04
62.16642 Eckert Road
JK/BW | 62.15808 2758.16 2758.09 -0.07 2759.15 2759.15 0.00
62.14063 2757.95 2757.95 0.00 2758.92 2758.92 0.00
62.105 2757.65 2757.65 0.00 2758.32 2758.32 0.00
62.07499 2757.11 275711 0.00 2757.64 2757.64 0.00
61.99106 2756.31 2756.31 0.00 2757.02 2757.02 0.00
61.89442 2755.38 2755.38 0.00 2756.13 2756.13 0.00
61.875 2755.24 2755.24 0.00 2755.91 2755.91 0.00
61.81523 2753.46 2753.46 0.00 2753.85 2753.85 0.00
61.755 2753.07 2753.07 0.00 2753.38 2753.38 0.00
JJ/ BV 61.72504 2752.39 2752.39 0.00 2752.84 2752.84 0.00
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Table 8-6. Summary of 100-Year Event Water Surface Elevation Tie-Ins to FIS Cross Sections

FR

— Floodplain WSEL (feet) Floodway WSEL (feet)
SCrc:_ss ST:tI:arn Flog:jsway Proposed Difference Floz::lsway Proposed Difference
ection it o
Data Table Conditions (feet) Data Table Conditions (feet)
JO/CA | 63.52462 2785.3 2785.28 -0.02 2785.5 2785.28 -0.22
JJ/BV | 61.72504 2752.4 2752.39 -0.01 2752.8 2752.84 0.04

9 Stream Stability and Scour Evaluation

9.1 Stream Stability Assessment

A qualitative assessment was performed to evaluate geomorphic conditions of the Boise River. The
primary aspects of this assessment considered channel characteristics, lateral stability, and vertical
stability. As discussed in Section 2.1, the Boise River is a medium-sized gravel channel with
hydrology regulated by three dams. The valley setting provides moderate relief with a narrow
floodplain at the project location.

HDR examined historical aerial imagery to evaluate horizontal stability. Minimal horizontal change is
visible in the project location between 1992 and 2025 aerial imagery (Figure 9-1 and Figure 9-2).

Jlo IR \ \

Figure 9-1: June 1992 aerial imagéry with 1992 chénnel l:;anks outlined.
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Figure 9-2: August 2025 aerial imagery with 1992 channel banks outlined.

Based on historical aerial imagery, the channel alignment has not moved significantly in the last 33
years. The 2024 ITD inspection report states that the “east embankment at the north abutment
exhibits minor erosion”. Inspection reports from 2020 and 2016 state that erosion may be from
pedestrian traffic. Inspection reports also state that the “channel has not deviated from its original
course” but that the river has slightly widened at the bridge.

During the 2025 site reconnaissance, HDR staff noted minor erosion at the right bank approximately
50 feet downstream of the right abutment. Green LiDAR is available at the Eckert Road Bridge from
2007 and 2019. These data can be compared to determine changes in the channel location and
geometry since 2007. This comparison shows insignificant vertical change in the Boise River
channel (Figure 9-3 through Figure 9-7). Based on these comparisons, the Boise River is
determined to be laterally stable.
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Figure 9-4: Terrain profile locations
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Figure 9-5: Boise River Centerline Terrain Profiles
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Figure 9-7: Cross Section B Profile

9.2 Scour History of Existing Structure

Pier scour at the Eckert Road Bridge is noted in the 2016 inspection report (ITD, 2016). Pier scour is
noted at pier 3 and is described to be minor. During the October 2025 site reconnaissance, the
project area was evaluated for signs of scour. Pier scour was observed at pier 6 with the scour hole
measured at less than 1 foot deep. A photo of this pier scour is shown in the site reconnaissance
photo (Figure 2-13).

Local scour at existing abutments was not noted in the bridge inspection reports and was not
observed during site reconnaissance (Figure 2-10).

Scour holes are evident approximately 70 to 140 feet upstream of the existing bridge from the
historical Ridenbaugh Diversion Structure (Figure 9-8). Scour holes do not extend to the bridge. The
Ridenbaugh structure will be moved upstream of the historical structure and rip rap will be added to
the Ridenbaugh scour areas, further reducing the risk of Ridenbaugh induced scour at the Eckert
Road Bridge.
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Figure 9-8: Boise River Channel Terrain with Scour holes from Ridenbaugh visible

9.3  Scour Evaluation for Design

The scour evaluation for the project considered long-term degradation (general scour), contraction
scour, local scour (Pier and abutment), and total combined scour. The scour evaluation considered
proposed conditions at the Eckert Road Bridge based on the simulated 2D hydraulic model. The
scour evaluation was performed using various data inputs and the methodology described in
FHWA'’s Evaluating Scour at Bridges — Hydraulic Engineering Circular No. 18 (HEC-18) (FHWA
2013). The FHWA Hydraulic Toolbox program (FHWA 2021) was used for all calculations. The 100-
and 500-year design flood events were used as the design and check events, respectively. Hydraulic
data required to perform the calculations were obtained from the SRH-2D model and grain size
distributions were obtained from the Boise River sediment samples described in Section 2.

9.3.1 General Scour

A level 1 qualitative geomorphic analysis was completed in accordance to HEC-20. General scour
was evaluated by comparing 2007 and 2019 LiDAR. Based on the comparison, minimal long-term
degradation is anticipated since the channel appears to be stable. While the project reach is overall
sediment starved by upstream dams, the Boise River is heavily armored and is determined to be
laterally and vertically stable after examining historical imagery and topography. Based on the cross
section comparison and the channel profile review, general scour was considered to be negligible
and was not included in the total combined scour estimate.

932 Contraction Scour

Contraction scour was estimated for the proposed conditions. The approach section was located
approximately 1,100 feet upstream of the existing Eckert Road Bridge. This location was selected
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based on hydraulic modeling results. The approach section represents flow conditions in the Boise
River outside of the bridge influence. The contracted section was located at the proposed bridge.
Contraction scour was evaluated for clear-water conditions. Barber Dam, an approximately 30-foot-
tall dam, is approximately 3,400 feet from the project location, reduces sediment supply at the
project site. The median sediment size (D50) used for contraction scour was the average between
the two collected river bed samples and equaled 8.691 millimeters. The results from the contraction
scour calculations are shown in Table 9-1 and the calculation output files are provided in Appendix J.

Table 9-1: Contraction Scour Results

500-year 100-year 50-year
Contraction Scour Depth (feet) 5.79 1.63 0.37

9.3.3  Vertical Contraction Scour

Vertical contraction scour occurs when a hydraulic structure experiences pressure flow. The results
of the 2D hydraulic model indicate that the entire length of the proposed bridges will not experience
pressure flow. Therefore, vertical contraction scour is zero for the scour design and scour check
events.

9.3.4  Local Scour (Pier and Abutment)

Local scour was calculated for piers and the right abutment. The proposed pier configuration was
analyzed using FHWA HEC-18 standard methods. The D50 sediment size used for the local scour
analysis was equivalent to that used for the contraction scour analysis and equaled 8.691
millimeters. A summary of the pier scour calculations is provided in Table 9-2 and the calculation
output files are provided in Appendix J.

Abutment scour was evaluated by reviewing the results from the 2D hydraulic model. There is no
blocked flow at the left abutment; therefore, local scour beyond contraction scour at the left abutment
is not expected. The right embankment extends across approximately 700 feet of the floodplain.
Approximately 30 and 3,070 cfs overtops the right embankment during the 100- and 500-year
events, respectively. The rest of the flow is blocked by the right embankment. Local scour was
calculated for the proposed right abutment using the National Cooperative Highway Research
Program (NCHRP) method assuming clear water conditions, for reasoning previously described, and
scour condition a (abutment is close to the main channel).

Table 9-2: Local Scour Results

500 yr 100 yr 50 yr
Pier 1 10.20 8.56 7.84
Pier 2 10.20 8.56 7.84
Right Abutment 16.39 9.57 6.82

9.3.5 Total Combined Scour

Total scour was calculated at all piers and abutments. Total scour at the right abutment used the
local ground elevation as the reference point and used the calculated abutment scour, which
includes contraction scour within the calculation. The left abutment used the minimum thalweg
elevation as the reference point and total scour equals the calculated contraction scour. Both piers
used the minimum thalweg elevation as the reference point and total scour equals the calculated
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contraction scour plus the calculated local scour. Total scour results are in Table 9-3 and the 100-
year scour plot is shown in Figure 9-9.

Table 9-3: Total Scour Results

Reference 500-year 100-year 50-year
Elevation (ft Depth | Elevation (ft | Depth | Elevation (ft | Depth | Elevation (ft
NAVD 88) (ft) NAVD 88) (ft) NAVD 88) (ft) NAVD 88)
Pier 1 2749.35 15.99 2733.37 10.19 | 2739.16 8.21 2741.13
Pier 2 2749.35 15.99 2733.37 10.19 | 2739.16 8.21 274113
Left Abutment 2749.35 5.79 2743.56 1.63 2747.72* 0.37 2748.98
Right Abutment 2756.0 16.39 2739.61 9.57 2746.43* 6.82 2749.18

*Countermeasure retaining elevation requirement
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Figure 9-9. Total Scour Plot

9.4  Scour and Stream Instability Countermeasures

The ITD BHM requires that scour countermeasures are designed to the 100-year scour event.
Riprap is the most common scour countermeasure for bridge abutments. However, due to potential
conservation easement impacts associated with riprap placement, the proposed scour
countermeasure for the Eckert Road Bridge is embedding a retaining wall below the 100-year event
scour elevation to retain the roadway embankment (referred to as a bulkhead in HEC-23). The
bulkhead countermeasure will retain to 100-year scour elevations at abutments, as listed in Table 9-
3. Retaining wall design is included in Appendix K. Piers will be drilled shafts designed to withstand
500-year scour and do not require a separate countermeasure.
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Riprap revetment will be used at both bridge abutments to provide protection for areas susceptible to
scour. The median riprap diameter for each abutment, known as the Dsg, was calculated in
accordance with Design Guideline 14 of Hydraulic Engineering Circular No. 23 (HEC-23) (FHWA,
2009). The Dso for the right and left abutments was calculated at 3.6 inches and 15.6 inches,
respectively. According to the ITD Standard Specifications for Highway Construction (2023), a
minimum Dso of 12 inches should be used for riprap. Therefore, a Dso of 12 inches (Class Ill) was
selected for the right abutment. For the left abutment, a D5 of 18 inches (Class V) was selected.
Table 9-4 details the rock gradation for each selected class of riprap. Riprap mat thickness should
be 2 times the Dso. Riprap sizing calculations are included in Appendix J.

Table 9-4: Riprap Classes and Gradations for Eckert Road Bridge Abutments

Dso Mat Thickness Gradation Ranges (inches)
Abutment Class . (feet)
(inches) D1s Dso Dss D100
Right 11 12 2 7-11 11-14 | 15-19 24
Left \Y 18 3 11-16 | 17-21 | 23-28 36

10  Conclusions

The proposed project will reconstruct and realign the Eckert Road Bridge over the Boise River. The
existing structure has a hydraulic opening of approximately 315 feet and eight piers. The existing
structure satisfies current ITD hydraulic design criteria for freeboard requirements. The proposed
bridge will be extended to have an hydraulic opening of 350 feet and will consist of three spans with
two piers within the active channel. The proposed piers will be grouped cylinders, with each having a
diameter of 4 feet.

The hydraulic analysis performed for the project consisted of existing data collection, site
reconnaissance, and hydraulic modeling. A 2D hydraulic model was developed using SMS SRH-2D
software. The hydrologic analyses were performed to develop a range of peak flow estimates for the
50-, 100-, and 500-year return intervals based on the Boise River FIS. The 2D hydraulic model was
executed for both pre-project and proposed conditions. The pre-project conditions reflect conditions
before bridge replacement but includes the modernized Ridenbaugh Diversion Structure and
headgate. A pre-project condition was used so that hydraulic changes are attributed to the Eckert
Road Bridge only, not the Ridenbaugh modernization.

The results of the proposed conditions model were reviewed to determine if the proposed Eckert
Road Bridge would satisfy ITD bridge hydraulic criteria. Based on the results, the proposed bridge
will provide a minimum of 2.0 feet of freeboard at all locations along the low chord for the design
event (50-year) and will convey the check event (100-year) without WSEL contacting the bridge low
chord. Additionally, the 500-year event WSEL does not contact the low chord.

The project is located within a FEMA Zone AE SFHA. Therefore, a no-rise analysis was required.
The FEMA analysis was performed by updating the effective hydraulic model to the extent
practicable for a no-rise analysis. The results of the analysis indicate the proposed project will not
cause a rise in WSELs and satisfies applicable City floodplain requirements.

The proposed conditions were evaluated for scour risks. The scour analysis consisted of estimating
general scour (or long term degradation), contraction scour, local abutment and pier scour, and total
combined scour. Scour depths and design elevations were calculated to inform the design of
appropriate scour countermeasures.
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The results presented in this report are preliminary and based on site conditions present at the time
of the analysis. Site conditions may change due to naturally occurring events, and the results of this
analysis may not be applicable in the future. The results of this analysis should be updated in the
future to reflect site conditions if current conditions change. The methodologies used for the analysis
align with standard industry practices.
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Field Reconnaissance/Bridge Structure # Date: s} initials:
g Y A%r\o \

T / MF

Rridge Structure \/L% Vo - 6 L< L R }
L e« [s Y™

Location: »
= 69‘\ 9 €, ‘IC& &\V\ °

Milepost: I

Ec«l&&f"% RO%A - ‘ 3'\'

Highway:

County: A& (3 BE
o.

Walercourse: SEC:
80 15e R Jed 29

' Date: Time: (Begin/End
Date \D/\’%/lal"i fime: (Begin/End

)2,‘.00 \w\/S:OO P

Field Crew: jmogv(i(;\ \”\ \(MAAQA” /Mamwx F&l"{'Mu»"\

NOTE: Photograph all struciure elemenis and scour fealures identified

1. General Site Characieristics (Road, Bridge, Watercourse, Reach)

approximate angle of bridges skew to flow, notth arrow)

Foked Rood

Sketch Site Reach (NTS): (nclude road, bridge, guide banks, stream reach, lloodplain, flow arrows,
g

)
N

?)(".Xo)b - *Ccleerd Roed

% &e«\‘bauj o Aa\

)

@ é\e,v\\omv\j\\
J Dl\luww Steucture

-

PR—
E Bose Avenve
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Field Reconnaissance/Bridge Structure # \2%\0 Date: \0]\'5 / 25 nitials: Y H /Mr:

Sketch Typical Floodplain and Channel Cross Section (NTS): (include banks, typical vegetation, WSEL)

@c\ v\O‘LV K)" e

/ Rowd

Sketch Profile View of Bridge: (include bridge structure, size and type of piers, abutments, high water

marks, WSEL)
WSEL <;\W~m3 nek = X215 B

Ccleerk

Voo

Lesd / . | W R V B s

‘ ]
A\:u‘\’mtw\‘ T a A\:‘EL\‘)V ‘\,
WM g
\'\‘3\'x c\*@; M(M“lg T\Aalwcg

?;ers = 23.%,*/\ 2,, W()otl&\/\
section w‘l'{'\f\ +Wo
;V\A'I\J‘lAU\a\ ${’L€,\ \/\‘l'
bearts on downstrear
end. Botha écluara nose.,
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Initials: N:S-H‘ /MF, -

Field Reconnaissance/Bridge Structure # \1.9\ 0 Date: \0/\’5 / 2.5

Digital Photography

d Bridge Identification

@ Upstream face of byidge

E( Downstream face of bridge

F{ Upstream channel

Ej Downstream channel

EZ( Left and right abutments, upstreaim and downstream

EA All piers (use enough photographs that each pier is clearly visible)

d Indicators of vertical channel instability {(depositional areas, head cutting, incision terraces, exposed
foundations of structures or bridge piers, etc.)

FA Indicators of lateral channel instability (recent bank retreat, cut banks, fresh point bars, channel
braids, etc.)

@ Other features as necessary (bridge structural elements, scour features)
M High water marks

E7j Guidebanks, floodwalls, etc.

F‘/} Erosion and scour evidence (scour holes, efc.)

f"_]/ Photographs of surveyed cross seclions

f‘:'_/] Photographs of debris blockages

[\_’f Photographs of hydraulic control features (crossings, diversions, critical depth sections, levees or

other tongitudinal floodplain encroachments, major obstructions, scour-resistant rock or other vettical
grade confrols, downstream water bodies, etc.)
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Field Raconnaissance/Bridge Structure # \ 2%\ 0 Date: | D/[’g/),s Initials: TH /MF

2. Siream Hydraulic Characieristics

[ ] General Description of Hydraulic Characteristics (uniform vs. varied flow, qualitaiive
descriptions of velocily, etc.)

}///o(,\) aL’yeme,} ’(’o EOe, Mm'.;orm amé §\’e/&§\1_ \/@/‘oa\'{w{ RPP@V«rs

“{"o \o& (ou.TL‘fﬁ ‘/"5;% s Aurlmj “H«»e, Lmown ’OW"F/OL,J r@!éas¢
Pertm:g ”FroM LMCL(\«/ P&a& slaM,

[] Channel Slope (get from Survey, Section 5)
Indicate how slope measured: (channel boltorn or water suiface)

,':: OL% 6“’{’9-' — Dt)‘%&'mté groM ‘\’evra,‘m &31[(, ;V\ HEC’RA%
%C\’\aw\m\ \)03<A<O¢'\

L] Channel and Floodplain Roughness (Manning's n values) ¢ OHQ,,MX §eom Hee-RAs

B MC: RN
. O.o4 ( 0,045 : O. o4

(low Flo)
[ Visible High-Water Marks (describe)
TLere/ s a visible cle,‘}me,a}iom EQ%NU’.M {/jL\'\L ama{ Jarlc U0ﬂ°}
\)a/\e,ls own &acL‘ Pim, LJ:%L 'H«e f}jL+ L,Joc)c! /’w\ol}c;a%'nj Feuioias
Waler Coverage. j\/o v'ﬂ’%'/l?{& L\;SL Watetr Macks  on Lamks,

(1 Hydraulic Controls (upstream, downstream, lateral)
¢ u\>$Jcre,aM — Rﬂéa«\\oamg\x\ A'\uer$':or\ clou‘vl

'Dowms¥rearﬂ iy /\]MHA(,,LX Fock (’eﬁ’\ep (cwereé b ‘WM\)«, L‘.ji\a_( +h g I"W"F/Dub
¢ l/(ﬂ(e«mi 3 L&?“(’ $':AL I i)\fx\H‘ up !.J'\'Hf\ J\({\l«ejapMcm{”/ R;ﬂ&\% 5’:01¢, = /\///4

L] Estimated Velocity

R‘O‘Aj\/\\\? \'2 )F\?S

L] Likelihood of Pressure flow and/or roadway and bridge deck overtopping

* Pressuce SF{ow and  deck O\IQV%O‘BP'vAj - ",Iimmé‘.h(m? MM!:LQJ\V?
.P\@@Aw'hi ouex*l*oPP'MS sy Mmi oteur  own FIS‘W( $‘,J¢ clur}nj %oﬁvyear

event.

Miscellaneous Notes:

Lou'¥{eu v&\ea%@, S\Tmm Luch\t P&q%@ a\aM Olurmj \/7&’;—{';

T’(iﬁ;w,H’mi% in \/Qr‘v‘( ‘04«1 %:,okﬁ at 3’*'%@‘
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Field Reconnaissance/Bridge Struciure # \ 1‘1) Lo

Date: JQ,/M‘,} /}5 initiats: Sl [ MF

3. Bridge Information

Abutmenis:
Left: Right:
(1 Configuration (type, side slope, location)
T:ﬂw, - 3?"u"{'lﬂouj\ﬂ ‘wn{)e, - SP"”’H‘“’“jL‘
%‘oya*’? %" Slo?e, o %11
Locakion = Oubside a‘r\amne‘ L—oc«{ion = Ouiside CL@»*M@/

] Condition of abutments and slope protection (if intact riprap is in place, include the nominal
size of the riprap)
C,onolll{;ons’ /A\‘:’M‘{’th% =% Goa(l Cov\ﬁ!;'{;oml‘ /4‘0(/1'{“/"’!&94‘{' -3 C?r:mo!
S\o\te, ‘)ro%e,c,fiam oy r@»'nf’/Poor S’o\w, Pw'\“edf}om&) .

Ryvrm\e n '{‘Mf{’ § %\{;my ;n"h\c‘f“
e D= fet Ly Dgyx 2 feed
L] Signs of abutment scour S50 7 A Nees

i\]@ w.s'.L\b 5L 0w /\/o \J'/s’,uc, Scouc

Piers: ATkl & 9D Phers

L] Type, dimensions and shape of piers
Km'{“amj;w\u)%‘ﬂmue nose oller section constrypeked £\~0M Wf’ool and
§-l'(,e,l) MELAG A hn Fok&jL\{\f 2'7)6 F&ef" /'V\ ,6»*\34"\/()&:'&!/@! 1"0 ”F[m,b Z)i‘“/\ a

Z’%“imL .,J',M’!A,j/\}e.u sleel seetions (2 per ?;M o downstream $/'c}e>

measuce | H 6»1 | F and  ace square  nose W)-shape steel be ams,
L] Skew angle(s) (0° = flow aligned with pier axis) (estimate for low and high flows)

O For Wl Flows

[] Potential for debris accumulation (low, moderate, or high) (justify and measure dabris width, if
applicable)

Maa)e.m%»& (le.t(:"; acc,ul'lu’a‘{;om 0333@—{'\/&0})0»3 L«JF/L{/Tb O‘F ILL*» ()har?

SL\DW debr &CCL{ML&.JML;@*‘“ on \A{ﬁ*rea/‘ﬂ g}a’e'/:\\‘)qu@ debris Lith
ot 25 KL Both cukside plers show debris mecumuledion.

(] Signs of pier scour (visible scour holes, bed deposits downstream)
M‘M)Ma‘ ‘4‘0 Fero HCows 0A %‘*owf @6\5% 0’¥ Mot P"u%, P',a,( 3(H\\ro\
?'-u Xtom (‘IS\\,J( \)ow\l;\ ‘/\M; & Vburj‘v\{\ﬂ 4 & Sconr  hole on rlowm{"ceam
‘*’b'fs)&. @ec& 3&\30‘5"—\’ O\CQWMM\@%CM OL'SLW@,A ~ 100 Aoulm‘rjrre,am
OK” J(\r\a,,, ?‘«@:‘ /5 SCous L\ol@q M}n}/‘m‘ SCowe 4>“o‘>€/f\)e§ o on \o/\:j'.%'w)’,nal

edaes & Al Plexs ) tacreasing cloSer o H/m,\wm (betueen plers 3 and
LA \ ' 7 J \
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Field Reconnaissance/Bridge Structure # \ 1L%\vo

A2t oo goffis wes T [ME

Coniraction Scour:
L] Qualitative assessment of potential for contraction scour

'L&% \DCW\),L - Min/’Ma\ F&em\{’?ai;m le}{” side o {TMHW A»QM&‘»Q{)&J
&MA 'HA&, “?\00}«?\0\\\«*\ e @/‘a‘z&w\‘%‘\e\,\[\ﬁl V\GV\@,\'L"‘%”%Q,V\%,

'R‘\g\/\* \DGW\L -7 ‘?\‘\S\AX’ ¥‘oo¢)\>\&‘.w\ s Mas{’,
u)\f\"C\f\ C-ou\; IRV Vo’(an%"a‘\,

¢ u‘gﬁ‘lif@rc»_m C\Amme,\ aw; COA"rrqc{’L), 6&&1”:’@'/\ agpear %QC,’}?&:,&;@‘—U%’ H'\‘-v Safie

s , X L . . m%i«:j ?94'83\'{';&1.
L) Signs of past contraction scour (visible scour holes, bed deposits downstream

\Z uoc%ﬁ?,é L\,‘ &)("'lclﬁb amcl f'ﬂsM{),

6&& o\e?o‘s'&’; Q\asar\m; (ﬁowns-‘gr&aM o¥ \orkéab % oo ¥i.
/\Jo O\L\'\Q.( \J'us':!ola ‘>;jvx$ ox: S Cowmi,

L] Features that could aggravate scour problems (misaligned piers, obsfructive abutments)

P\S\A'\( )9("532, W\M? \0\01\&5 “:‘OOAK)\&,':A Dwﬂo\ Q—DIA,J }P«ao\ '[’@

controction Scoue.

Miscellaneous Notes (include description of guidebanks, overtopping potential, flow relief, etc.):

OVC(“"OFF;V\S \>0\Lu\-’rio.\ oVexr v’.j\,\% bv'-AﬁeM F‘o«mw\? Qou\() Occry
A\W\"}ml \)Q/T\i \"'"lL 'Flows (S((kaew( ‘%“L\o»./\ *‘H»\e, gOO-’\‘e—ar @,\)@w‘.‘%},

O\}QX'%O\;\E\M} ?@JTQ«V\J{’IQ,\ Ve \m'»ésje, c\tc\&. 0% @*Hruwa‘ M\/\l“L@,)L,)
@V“A ‘x*JC)u»\é Mo%if \'\i&e\\j 0«»(!7 gLl \tw.\fomc} "\Le, @Qﬁ)f\twv Q,xlm%‘
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Fiald Reconnaissance/Bridge Structure #

e

Datea:

nitais: " S jﬁ’{_‘;

wofn/15

4. Geomorphic Information

-

[] Geomorphic factors that affec

Circle apprapriate factors

ot stream stability (Figure 2.6 from HEC-20, 3rd Edition)

STREAM SIZE Small Medium Wide
{Sect 2.3.2) [< 30 m (100 ft.) wide] 30-150 m (100-500 ft, [> 150 m (500 ft.)}
—=
%g‘g zHﬁ‘%T Ephemeral {Intermittant) Perennial but flashy PeretunD
BED MATERIAL SitCly B (Sm) (Gwe)  SGoeorBouses
Vgrf”#‘!q ) b ] o 3
VALLEY S *\xf
SETTING Low relief valle Moderate relief :
(Sect 2.3.5) [< 30 m (100 f(.); [30-300 m (100-1000 7t) Omgﬁ éggeft o
deep] deep] [> 300 m ¢ ft.) deep)
FLOODPLAINS | . ! E[E
{Sect 2.3.6) \
Littl Narrow
(g 2% cfa(ﬁ;go?fdmy (210 x channel width)
NATURAL - LT
LEVEES : Z =Y
{Sect 2.3.7)
K_’_‘tﬂe OF BONE, v Mainly on concave
APPARENT ’
INCISION m
(Sect 2.3.8) [~ ]
\\MNot Incised Probably Incised
CHANNEL N7 R 25y
souNoArEs | s st
(Sect 2.3.9) : -
Alluvxal Semi-alluvial Non-alluvial
TREE COVER N
(OS?;JC?AZ%%S} Q percant ofbankhj 50-90 percent of bankline > 90 percent of bankline
(Sect 2.3.10) j M
Straight \ Sinuous Meanderin Hi Meanderin
Sinuosity {1-1.05) N (061 ) (1.25-2.0)° gmyp-m) 8
BRAIDED i, N /""‘w e e
STREAMS TN N e — 2=
(Sect 2.3.11) Not braided Locally braided Generally braided
(<35 percent) f S 3§g£rcenn (= 35 percent)
o A e
ANABRANCHED :\/\/@_\;\\~ DT A
STREAMS RN s SESAE
(Sect 2.3.12) Not apabranched Locally anabranched Generall anabranched
{<$ percent) 5-35 percent) -~ 3’% percent)
oSS iz,
VARIABILTY \R_/\M\/ m W
OF WIDTH AND T . s ans
DEVELOPMENT Wider at bends dom variation/|
OF BARS o
(Sect 2.3.13) ﬂ o <
Narrow point bars Wide point bars Llrr:gular point and lateral bars

s
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Field RaconnaissancalBridge Structure # \ «ch \OD Date: \0} \ 3/ 15 Initials: T\,‘{ / ME’
STREAM RECONNAISSANCE RECORD SHEETS
{&dapted from HEC Zrd edition, Appendiz C)
SECTION 2 - REGION AND VALLEY DESCRIPTION
PART 3 FLOOD PLATM (VALLEY FLOOR:
Valley Floor Type Valley Floor Daia Surface Geology Land Use Vegetation  Riparian Buffer Sirip
Hone Hiome Bed 1 ek Miatral Hone| | Moz
Indetinits =1 rbrer width i Telavezed od Grase [ Indefinite
Fragentary U 5 rtver widths Chnlttvated I5¢] Fragmentary ] 4~
Cantiracus 5-10 yrver widthe Uhan || Contirous
=10 viver vridths Sukoarban L | Sirip Width
Industrial Mo
Flow Resistance* Deciduzus F ] = 1 afver width
Laft Orwerbank Tolarore novalug Cloydferons Forest| | 1-51m
Fight Creetbds I Iammﬂ Y 1luv {* ot rovalue for charmel 12 recorded iv Pat 51 Il Frrest LiL = 5 yrwver witths
PART 4 VERTICAL RELATION OF CHAITINEL TO VALLEY

Terraces Overhank Deponts Levees Levee Data Levee Description Trash Lines

I Imw O] Mone Y Hone

Hahwal Indefinite

. 8 B4 Constructed || Fragentary Height ahoree

Contirmons Ifechinmg a: md 4] Levee Condition Crontinuons sl plain ( ﬁ b

Muraber of Tervaces Coatse sand ] Instability Status Mo Left Bank

Chareel (%) Stalls Intant Right Bank

] irig cal Failwes Both Banks

Depthoaf Canyone 4 Frecpuent failures

PART 5 LATERAL RELATION OF

ANNEL TO VALLEY

Fegular weanders
ey luv.ﬂ\dPl\

BAusstoraosed

Hmdmv

Planform Lateral Activity Floodplain Features Location in Valley
Straight e ] Left[ ]
Sinuous Ivliddle [ y4]
Inzgnlar Fight| |

Notes and Conunents:

Page 8 of 15
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Fiald Reconnaissance/Bridge Structure # WX?‘?},\D »»»» Date: ~\~9b}1}ﬁ~ Initials: ,;S:H”/,M_E

PART & CHANNEL DESCRIPTION

Dimensions Flow Type Bed Controls Bed Control Types Widih Controls  Width Control Types

&, top bad width (31 F5 Mone None [yZ] Qe Hone| | Mone
anned depth (1Y) \O UniforraTranguil l'fh:casimual Solid Bedrock Orccasional [ Bedrock

water width (3 \50 Unifisrzn/Fapicd Fracuent Weatheysd Bedwook Frequent| | Boulders

ater depth (ft) &5 Ponl+Hifile Confived| | Boulderz Condined| | Crrsved aneor

alope )%, Steep + Tumbling By of coxdrols| | Ciravel annm Murabey of contvals| |

Inlearc velomty {fts) Steep + Sepfpond Clody atenals Caoh aterials
2-% 1}) Bridze protection Eurir hatraents
Blannivg's nvabne0 _0:‘1\?[ oe: Flow type ancday of ohesrvation) Grade confrol stpwhues Dikes or groines

mends

PART © BED SEDIRENT DESCRIPTION

Bed hiaterial
Clay

Gt

Sand

ud and el
1 and oo 5
cobbles +honlders
boulders +hedmock
Bed rock

i)

Bed Armour Surface Size Data Bed Forms (Sand) Bar Types Bar Surface data
Mone D30 (e \5_0 Flat e (HMone) ] RETII D30 (rean) |__5_O
ic-arran D23 (1) Y 0.0 Ripples| | Fonls and riffls
TTobile-armmm Dhnsa| | Slternate has{ |
Bied fonm height (1) Foint bas E
Sediment Depth  Substrate Size Data Island or Bars Ivlid-chanme) Bar Substrate data

D50 (o) .

i b
Fraoquent

Depthoof laoss D30 (rwa) Hone ELN
Seidiraent () Oenagional Torge
- Sand weaves + dunes

Channel Sketch Blap 1Gener al planforn, nibaraiies, confiols, erd

Q\‘\\&\LJ\\’O\‘“%\“ T
w’\ A Rotnk boer

/l

\/QS& Vol /V

/ P\'. &,\3( \Owr\\&

%‘\KX\( 9&(‘.‘{“;om

v\'\é\h\\o oA 3\'\

D'l Jerston Dam

s
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iald Reconnalssance/Bridge St e #

VALY

Date: “B o )D, / }5 b

itials:

47SE("TI{‘)N 4 - LEFT BANK SURVEY

PART 2 LEFT BANE CHARACTERISTICN

Banl aterials Layer Thickness Ave. Bank Height
Siltrelay [ ] Ilaterial 1 {ft} Boverage height (fty
Sancisiltfelay (| Blaterial 2 () -
B Ilaterial 3 (1) dve. Bank Slope
Ilaterial 4 () angle {degrens.

hlaterial Type 1 Klaterial Type 2

Protection Status f Taoe Tz
Unprotecied] | Bonldersite Ilid-Bark Ilid-Baxk

Higd points Mpper Bank Upper Bark

T pao ltrl’ilr m Whole Bank Whale Bank

Distribution and Descxiption of Bank Materials in Bank Profile

Material Type 3
Time

Mid-Bank
Upper Bard
Whale Barndk

Tension Cracls
NunP

Crack i)epth
Fm} wortion of
bank }u‘lg}d

hfaterial Type 4
Toe

Tlid-Brank
Upper Bads
Whole Bark

D:EDDsz

& G(; 3‘3’* slowkmenk D50 (ramy D50 (raa) Lo vy D0 foed
PART? LEFT BANE-FACE VEGETATION
Vegetation Tree Types Density + Spacing Location Health Height
Nonr”hllvv", : Moz Ns 0] Wh /lnluul Healthy Sheat
ane Liaeiduons Sparsel Fair Iylediur
oz ] Coniferaus ..l - Fooy Tall
] Bidixad Sp Lovesrbank Drzad {ra}
Z Deygelcontivaons -
Tree species
> (i knoam) Roots Diversity Age Lateral Extent
Mol Ivlong-stand [ ] Wide helt
Orientation Expzed Iylixed stand [y Marmowr belt
Single yowr

Lngle of leaning (o) L hentitious

Vv e s seaatatinm
Clirasevagstation .

PART 10 LEFT BANE FROSTON

Erosion Location Present Status Dominant Processes
CGeneral Opposite a structme Intact W Farallel flowe
COhtaide Ileander Sdjacent to structurs Ercldmg:don‘mmt regringing flowr
[nside Ileander Distrearm of structure Eradingactive Pxpmv

Lreatuye
Ivlature
Old

Opposits aba sireann of structurs Sadvancingdonnant . Freezelthaa ive mﬁmc'
Behind a bar Other (rmite i) ” “n_{vq.nn‘m* artive| | Sheet erosion Other (aits ) ,\/ one
Newe

PART 1L LEFT BANE. GEOTECH FAILUEFES

Failure Location
Crensrad

Tailure Scars+Blocks

Present Siatus
Stab .lv

Dpposite 3 strocture
Lrdjacent to struzture
Distrsara of stiuchue
Ustizars of structire

Other {write b

nstahledom ﬂ\i Fe
Unstabde:active

fJoV\?’

Cipposite

Behind & bar Cronterapony| |

Apparent Failure Mode

Soalfrock f&nE

Fop-cat frilure
Piping failure
Dy gravealar flovar
Wet parth flow
Othex (wmite in)

PART 17 LEFT EANE TOF SEDIRIFNT ACCULITLATION
Stored Bank Debris Vegetation Age Health
Mone[ ] RENELEMCI I Traxaature [ ] Healthyr
Taliidual graine || Antificially eleared || Telature ) Urdisalthy
& wetorurchs| | ik flona [y o[ | Drad
Root-honrd eluaps 14 Fﬁw].\, and gedges - Lige In Vears| |
Sreall solt blneks | .:»h.mb.; e

Iyledinra s nﬂ} ]r Tree species

i knowm)

aplivgs ||
TIPP" bl

.._‘__

By iulln, :

Roois
Horaal [
Adverditions

Exposed| |

Ixisting Debris Storage
Habanl delaiz
Little bank debris
Soares bank debris
Lats of bank debris

MNotes and Conunenis:

/\/O \/.‘g'&)\e_, [ XTI g ¥\°N
D}\tu‘i"om DO\M TO\)\S\\,\\‘ \DO’\‘;O SEJ.\

\A?akve,am.

(‘_ow’cro\\&é‘ \0\1 R"é*eﬂ'\\‘bc.\\/«\/\

A

one_
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Field Reconnaissance/Bridge Structure #

YA

Dale: yo / !’?j 25

Initials: M'"SH/ MF

SECTION 5 - RIGHT BANK STURVEY

PART 13 BIGHT BANE CHARACTERISTICS

Type

Honcoheste

d

Even Layers

Thick-+thir ]:
Phumbar of layers

Protecton Status

Unprotected| |

Hard points
Toe g 1

eseettnents z

Diyke Fields ||

Banl hlaterials

Silticlay| |

Sandieilticlay
S'ill" &3

Sandizy

Cobhle

Bonld

el

Layer Thickness
Ielaterial 1 (1)
Ivlaterial 2 (fty
Ielaterial 3 (fty
Blaterial 4 ()

Ave. Bank Height

Eoverage height (ft)

Ave. Bank Slope

angle {degrees)

Tension Cracks

Distrihution and Description of Bank Materials in Bank Profile

Material Type 1
Tae

Flid-Bank
Upper Bank
Whele Band

0 frn)
e\bG("!)jL m\ﬂw’((’\u\& D30 (g

Raterial Type 2
T
Ivlid-Bank
Uppeer Bank
Whle Bandk

D0 (e}

Mone
Crerasiomad
Frequent
Crack Depth
Froportion of
bank height
hiaterial Type 3 Material Type 4
Toe Tos
IeTid- Bk Ifid-Bard
Upper Bank yper Bank
Whole Bank Whal: Bank

D50 Creweg o D50 (rean) -

PART 14 RIGHT BANICFACE VEGETATION

Vegetation Tree Types Density + Spacing Location Health Height
Mome/fallows Hone While bard )| Healtiy ) Short] |
Srtifinially cleared Dieciducns Fair : Iledinn| |
ol flrra Coniferons Poar| | Tall E
EE Ilixed <] Losrarbimk | | Diead| | Height (1) \ D+
Tree species
(i knowen) Diversity Age Lateral Extent
blona-stand] | husture[_ | Wide belt ||
Orientation Bilixed stard | X Pilature [><] Narrow belt
Eangle of leardng (o) Adventitions Clivnas-vegetation ald| | Single yow
PART 15 RIGHT BANL FROSION
Erosion Location Present Status Dominant Processes
General Olpposits a stnicture Intact Faralle] flaw [ )]

Cintside Ileander :
Inside Ilsarader] |
Opposite a bar

Behind a bar| |

Adjacert to stoucture
Dhatrsarn of structwe
Ustrearn of structure .

Other (ynite i |

|

Eroding:doraant )4
Emdingactte
Sivancingdonaant
Auedvans

ngatrve

Lopinging flowr] |
Piplug| |

Filling + mullying
Wind w
Fessel Fo
Toe rafting
Other (rite in)

PART 16 RIGHT

BANE GEFOTECH FAILITRES

Failure Location

General

Opposite a stroeture :
Adjacent to stmctwe
Ds
Ustream of structire

eara of streture

Present Status
Slable

Tnreliahle
Thistable:dornaant
Tnstableactive

Failure Scars+Blocks
Mo z

Ol |

Recent| |

Fresh

Apparent Failure klode
Soibirack fall Pop-ont failure
Shallowr shide Fiping faibure
Rotational ship Dy gravondar flowe
Slab-tyrpe block Wet earth flowe

Cither (arite in) z one Clonteraporary| | Claniilevey failure Dther (wite in) & S one.
PART 17 RIGHT BANE TOFE SEINRENT ACCURIULATION
Stored Banle Debris Vegetation Age Health Existing Dehbris Storage
Hone| | Honeffallowr| | Iraraatre Healthey }é M baxd debnis :
ifivially cleared| | Iaturs Unhealtley| | Little bard dehnis Y|
1A Ol Dead| | Sotve bank debnis

JGERIGIGE:
Larg
Cabblesbould

Boulders| |

Crrass snd flova

|

s

Lgein Vears

Tree species
(if" ke

Lot o hank debyis| |

Roots
Horraal
Adventitions
Exposed

Notes and Conunenis:

Eros'.m ok %l(vmc:\(uwe, \% Of)%mMeA 3(0 \m,

(}L\\"Q,c.*\'.w\@\ ’?\ow ‘gm;m &‘/\'\%“k‘wﬁ ?\\k@wv\\ga\,\j\% D'nqe,r‘%'-w\

Cqmﬁe,é XD

DmM

\os«&e& rom3\\1 \00-\50 Y& w?%\'w,am ok ‘m\éﬂ&.
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Date: | Q}\?{}Z 5 Initials: WSH/J\’}F

Feld Reconnaissance/Bridge Structure # \ ’L% VO

Surmmary of geomorphic observations

L] The size and stability of the channel, and where applicable, the floodplain (signs of bank
erosion, bar deposition, scour holes, terraces / . ' /
rosion, bar deposition, scour holes, terraces) M,M éan/( crosion on downstrearm
S'«tc o cl\annej = = [50-200 T wid e rigL%

g%a\)‘\\‘& lX c,\xm\ﬂ@\ - ij‘"(‘,v&\" H'j’/\ .Miu Lmr‘ AEPOS;%;QV\. a/w\/nﬂlreaM
! \)&'{'«ea,\ . MQ&‘;MM ' /\lth«ra& d""/"‘dwre‘*'m‘ ri‘{‘He, as a

rtfm\% ok sediment '('mﬂ{f?ﬂf}i

From Co it racte section

(1 Signs of ongoing aggradation or degradation

'S(’jl"{ ijraala{'}on oi;?ervté u‘;%{»team of‘j bf'mlj& near Center a'? c,L\annc(
'3[{5[& A@jraola%an o prexs
! %,'jL+ ajjro\)ar'rlo/t Ob‘fﬂ’/&\l‘x’/(}' olowHS"{‘re,&M o'{: t?("utje, ok Vle(“umi (]{t“g

L] Signs of lateral migration or Chanm;l widening
M'(J b@"\L ecogion dbsecved on JOLJV\ﬂLve,aM "'\SL\"P lyanL,
Othec {han Ahicy the chammel eppeacs 4o be oy !m-«//\/ stable.,

L] Presence of vertical or lateral controls (such as diversion structures, grade controls, culverts)
.u\)qive,um hiversion Slemetuwre  Yor K'«)w\\m\,ﬁ(\m cﬁcu\o&\
Ly Bedween 100 T and 250 FE Tiom br‘»éjc (amj\e,A to Wov})
'Laﬂ’ Lunl( 's Aada\a?&; omoo Lui"l’ up on S)o-fl« the ‘4\53"{’?&,@4‘% ano’

Aowm%%ream s',le*s,me,m%,’f\g \Q%Wa[ COM{,”(,

L] Evidence of channelization, levees, etc.
] O{o\l‘low‘) "H/\G\\V\Jej Q\n"?erve() \D(L‘{”NQ@A ?‘!Qrﬁ % o.f\). 4(00»(‘/\‘{’1) ¥{"of’"\ ["Ij\'\"f
bane)

' Rox& Kr\"on ch‘&e,r% ?\Qai tuke B&v\aer Pcu"g ({e}'{m LJG-'\L\B 0»£+5 a9
o small levee, No levee on riﬁ‘»«“{’ bank.

L] Gravel mining nearby, upstream or downstream

N/
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Field Reconnaissance/Bridgas Structure # \:)_%\ 0 Date: {0 l \’5] 2.6 tnitials: T\(\ /M\‘f

£04%

Quantitative assessment of the channel bed material

L] Collect representative bed material samples
counts on site for coarse-grained streams. N

for laboratory sieve analysis or parform Wolman
o
Map.

.
te sample locations on the Channel Skaich

Overall Geomorphic Assessment

Long-term aggradation/degradation poteniial High 5 4 3 @ 1 Low
Bank erosion polential High 5 4 3 2 CD Low
Thalweg migration potential High 6 4 3 2 @ Low
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APPENDIX E: BOISE RIVER CHANNEL GRADATIONS
Bridge 12811; ACHD Br No 2147

APPENDIX E: BOISE RIVER CHANNEL
GRADATIONS

March 27, 2026



1 Scour Sample 1

-

Project No.

62235109

slerracon -
AS SHOWN Eckert Road Bridge Replacement

Client - - -
DIAGRAM IS FOR GENERAL LOCATION ONLY, LTHAC / ACHD 11849 W Executive Dr Ste G Eckert Road Bridge over the Boise River

AND IS NOT INTENDED FOR CONSTRUCTION | [ Date: 10/9/2025 Boise, ID 83713-1944 Boise, Idaho

il




Eckert Bridge - Concept Design

Eckert Road Bridge over the Boise River | Boise, Idaho

Terracon Project No. 62235109

jiferracon

11849 W Executive Dr Ste G

Boise, ID
Grain Size Distribution
ASTM D422 / ASTM C136 / AASHTO T27
U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
6 3 215 l3al%g 3 4 6 gl01416 59 30 45 50 g 100444200 o
100 'il _—
95 l
90 10
85
80 20
75
70 30
65
60 40
o o
S 55 a3
= o
2 ES
50
> 50 g
2 as
" g
€ 60
g 40 \\R E
[0 a
& 35 \ 7
\- 70
25 K
20 N\ 80
15 :
10 b\ : 90
5 N
0 : : L 100
100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand .
Cobbles l - - - Silt or Clay
| coarse fine | coarse | medium fine |
Boring ID Depth (Ft) Description USCs LL PL PI Cc Cu
@ Scour Sample 1 0-0.5 POORLY GRADED GRAVEL with SAND GP 0.21 27.65
X Scour Sample 2 0-0.5 POORLY GRADED GRAVEL with SAND GP 0.61 31.56
Boring ID Depth (Ft) D100 Dgo D5, D, %Cobbles %bcGravel %Sand %%Fines %Silt %oClay
@ Scour Sample 1 0-0.5 125 17.784 1.566 0.643 6.8 48.4 44.5 0.4
X Scour Sample 2 0-0.5 100 17.139  2.39 0.543 7.7 52.6 38.3 1.4

Facilities | Environmental | Geotechnical | Materials



APPENDIX F: PROPOSED PROJECT PLANS
Bridge 12811; ACHD Br No 2147

APPENDIX F: PROPOSED PROJECT PLANS

March 27, 2026



ORIGINAL STORED AT:

ITD BRIDGE SECTION - Boise, Idaho

A\ v NSRS / \
BARBER PARK DRIVEWAY o \
\ 0> X 364'-0" OUT-TO-OUT =
A 2 . \ 3
AN % 21" /119'—6" 121'-0" \ 119'-6" 210"
\ < ‘ 1 { ‘ ‘ \
\ @ BRG. ABUT. 1
Q %/ . 20'-0" [ STA. 410+62.06 [ | ¢ BRG. ABUT. 2 RIPRAP (TYP.)
\ y \ \ éEAPE%\?E) F.G. ELEV. 2772.06 ‘ S QPIER 2 STA. 414+22.06 MSE WALL 2
\ = - \ ) @ PIER 1 ‘ = STA. 413+02.56 ) F.G, ELEV. 2770.26
f o+ = STA. 411+81.56 F.G. ELEV. 2770.85 1-2" co&s.
\DT 13+69.16 - F.G. ELEV. 2771.46 \ RAILING ~
- 3 L L G
NS PN 4 —
gt v "8y o 160" MULTI-USE PATH \ 'l [ -: T
¢ BARBER PARK B = IS ke R % 0 4/ T =
DRIVEWAY 4\ \ % 2 = ‘ - 2760 < 5
L\ w y [ [ \ " R o - _
STA. 14400.00 — & pr 410)57_55 g?ﬁ G@ ECKERT ROAD & P.G.L. o ¢— TO EAST BOISE o = 1'-2" COMB. RAILING . C or LANE = A o o
~ G ECKERT ROAD, \ -\'% / ) 411+00 o AVENUE G n /ILJ 414+00 - S RS S B =
STA. 410+00.00 o\ @ | 0@ | L A L ). N 3 | & L 110" TWLT LANE— . |O—1 ©|&
N \ :%,‘Vm/l—/ﬁol‘zwjulz ! N I a Mﬁ_zu COMB. RAILING' Q: W — g i 2, 8
D :DO " [ sl = TO SOUTH :>\‘{ 413400 \:‘ . ‘\\\ @//Q: - 11'-0" LANE/NG Tl -
D I P M = n 11t MILLBROOK WAY i R } N { ';17*‘@ - 3 «
— R : By e :u, : ‘\,:\ # " I~/ o = =1
\ \ CBRG.ABUT L g pigR 1 | = L\ s e
= g BEGIN BRIDGE “3 28 % 278 o ~i5 )%fi
>\ RN STA. 410460.06- MSE WALL 1 E'Sﬁ N © BRG. ABUT. 2 END BRIDGE R
¢ < N F.G. ELEV. 2772.07 Y REMOVE EXISTING BRIDGE N \ G
%/@j> < : (DWG. NO. 6404 & 6404-A) ET(?- E4L1E‘t/+2247'(7)(6) 55 ,
B .G. . 2770.
& ) PLAN
0 ) ! n 1 n
=7 3 % ECKERT ROAD OVER 1"=50'-0 . EXISTING WATER, GAS, AND SANITARY AN
. 5\~ RIDENBAUGH — SEWER LINES ON EXISTING BRIDGE
\// S Oo/.  CANAL BRIDGE I (TO BE RELOCATED BY OTHERS)
-
— nHE
OVERHEAD ELECTRIC
CURVE DATA - ECKERT ROAD (PROTECT IN PLACE) @\*\@
Pl STA.=409+35.71 Rl ~
A=33°52'28" RT. HYDRAULIC DATA ~| <} 10 8 ©
D=13°28'53" FLOOD DISCHARGE  H.W. ELEVATION  VELOCITY T N ©S ~N|O
; ALE o )
I=2152)?-§3, DESIGN (Q50) 11,000 cfs 2757.9 ft 7.1 fps =) E o SR SN ©g
= L/ BASE  (Qio00) 16,600 cfs 2759.6 ft 8.0 fps <0 28 . wi¥~ 0|~
R=425.00 SCOUR (Qsp0) 38,800 cfs 2762.2 ft 10.0 fps s oz ds [GIRNE 2N
S=1.5% |<_EL1_IJ o) oW gqa <f>.
PCC STA.=408+06.28 0o z\Yu &Sz g
PT STA.=410+57.55 i Ol<g L Sl
SIS @ % L) v
[T =
W oo
‘ 360'-0" ¢ BRG. TO G BRG. >1>
1
| 119'-6" | 121'-0" | 1196 | PROFILE DATA - @ ECKERT ROAD
i SPAN 1 ‘ SPAN 2 ! SPAN 3 ! NTS
| @ BRG. ABUT. 1 ‘ ¢ PIER 1 ‘ @ PIER 2 ‘ G BRG. ABUT. 2
STA. 410+62.06 | STA. 411+81.56 | STA. 413+02.56 " STA. 414+22.06
| | | |
| i
FINISHED GRADE COMBINATION RAILING ! Qgg H.W. | —4.9' MIN. VERT. !
2780 — ) | \‘ | ELEV. 2757.9 | CLR. OVER Qs |
= ] X T i
wero— 0 . \ T i ‘
'+ 2760 /H;\ II—UIP \ TP = .
] |~ - -
& 2750 — MSE WALL 1 e ) R o Hr ----- fo-- ik
o — o vt : Yebzz=z=z=z=z=\====z==
< 2740 “ L3 W 3
— o MSE WALL 2
E 2730 — APPROXIMATE EXISTING ?TfP.QA'TDRSI"EL,fg) SHAFT 400 DRILLED SHAFT
2720 — GROUND @ @ ECKERT ROAD ELEVATION (TYP. AT ABUTMENTS) ORIGINAL SIGNED BY: *
1=3000" FINISHED GRADE Q Q‘
A & &
OPR
REVISIONS DESIGNED SCALES SHOWN SQQ‘O \é O$
NOJ DATE]| BY DESCRIPTION D\éVS;IGMI\IIEYgHRECKED ARE FOR 11" X 17" % ENGL ISH SITUATION AND LAYOUT BRIDGE PLANS ?? \Q Q‘ é\
PRINTS ONLY
/\ C. KERAGA CADD FILE NAME .. ,/:ACHD , BRIDGE KEY NO. \/ <(0 )
A\ DETAILED 1 a ’-'I 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12811 &Q~
X DX\prjXXXXX\ProjDev\Bridge\Plans E COUNTY KEY NO. <2~
A D%VGKE%'-A%%KED 12811 brs1 001.dgn ECKERT ROAD OVER BOISE RIVER ADA Q O$%
N\ CORRECTIONS DRAWING DATE: I_)? ECKERT ROAD STA. 412+42.00 BRIDGE DWG. NO.|SHEET O
JANUARY 2026 TBD OF DATE SIGNED: DATE




ORIGINAL STORED AT:

ITD BRIDGE SECTION - Boise, Idaho

ECKERT ROAD OVER
RIDENBAUGH CANAL BRIDGE

N

“2 @ BARBER PARK
DRIVEWAY
STA. 14+00.00 =

G@ BARBER PARK
DRIVEWAY

END WALL 1
. @ ECKERT ROAD G ECKERT ROAD
STA. 410+00.00 STA. 410+25.89, 81.45' LT.
| @ ECKERT
\ ROAD & P.G.L.
! ', <
\;’ L ES 4
v )
APPROACH SLAB —_| 88 Qu
il {Jag = o RIPRAP (TYP.)
o Om ﬁmm O
< °3 | Uz O
—_ "]
= o
= PT 410+57.55 -
BEGIN WALL 1
@ _ECKERT ROAD IS O %@Q O ¢ S
STA. 410+59.06, 70.00' RT. o QO NOS O % ANGLE POINT
0 %Qg&/ T B G ECKERT ROAD
FRONT FACE OF O OO (\Uo< N Nerla )QUQOU( ¢ STA. 410+59.06, 40.83' LT.
MSE WALL = | _
WALL LAYOUT LINE g
EXISTING WATER, N
GAS, AND SANITARY $ 3 $
(TO BE RELOCATED) m G ECKERT ROAD
PLAN STA. 410+59.06
1"=20'-0"
166'-3%"
70"-0" | 96'-3%"
\
‘[ﬁq ECKERT ROAD
2780 — ‘ PEDESTRIAN
] (3T$P )COPING | RAILING (TYP.)
~ 2770 — i : f
u ] T T N
. { P R N T r : l L 1 !L GL
= ; E _',Dk—“--____——"“‘\»\\\ ‘ ----------
S 2760 — ————] \
= ] T R -
< E —_ — L FINISHED GRADE
2 ] ¢ L L i ALONG FRONT FACE
L 2750 — I B L o __ __  OF WALL
a0 ogpscom | Lz \ ATOUTE
ELEV. 2749.00 (MIN.) CONCRETE ORIGINAL SIGNED BY: *
DEVELOPED ELEVATION bab (o) < O ?i}
= - O A
S
R Ny
DESIGNED
OTBATE BT T SR TioN W, MEVER ARE FOR 11X 17° ENGLISH MSE WALL 1 PLAN AND ELEVATION BRIDGE PLANS R > <9
DESIGN CHECKED A N\ O
/\ C. KERAGA PRINTS ONLY ,/ ACHD BRIDGE KEY NO. NV <(O N
~ oETALED CADD FILE NAME . 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12611 &
. prj rojDev\Bridge\Plans E
/\ DWG, CHECKED 12811 R 01 dgn ECKERT ROAD OVER BOISE RIVER COUNTTADA KEYNO: Qz $(O
N CORRECTIONS DRAWING DATE: R ECKERT ROAD STA. 412+42.06 BRIDGE DWG. NO. | SHEET o%
JANUARY 2026 TBD OF DATE SIGNED: DATE




ITD BRIDGE SECTION - Boise, Idaho

,/4{\}\78 —

S~ o/4

EXISTING O.H. ELECTRIC

3HO -

ORIGINAL STORED AT:

\
\ — (TO BE RELOCATED) MSE WALL 2
A ! i (SEE SHEET 3) |
’_\ — = /—!
= N ; I
______________ e RN o et
P 3H0 $ N I Y—— f3) I
yo—— = MILLBROOK WAY — T - :o
- < N G ECKERT =
g o = 416+00 ROAD & P.G.L. 1S
ol | JE— 1///| u_!;
T
: o N GREENBELT o+ ' ' N58°12'47"E ! 1 T o— |2
— PRECAST CULVERT ; [~ @ ECKERT ROAD T0 EAST R —M I
\\ (SEE DWG. NO. xxxxx) —_|! ' STA. 416+94.00= o I|<_f
w— ; ; G GREENBELT BOISE AVENUE_p \— EXISTING WATER & GAS R7
— ; : CROSSING "=y (TO BE RELOCATED) | w
- - M STA. 21+91.48" E
™
H 15
& @ GREENBELT CROSSING — = ___——\ =
' n o | =
POdE Tad o |
e pR— T e B B B B e ]
| ' = [
' : : ] !
= 1 1 ~— — 0
S58°12'47"W
BEGIN MSE RETAINING WALL \ \FRONT FACE OF '
BEGIN MOMENT SLAB END CUVERT MSE WALL = MATCH LINE SHEET 2
STA. 417+32.34, 43.06' LT BEGIN MSE RETAINING WALL WALL LAYOUT LINE ¢ ECKERT ROAD
’ I ’ ’ BEGIN MOMENT SLAB STA. 415+00.00, 38.83' LT. -
END MSE RETAINING WALL STA. 416+84.09, 39.21" LT. PLAN
END MOMENT SLAB
BEGIN CULVERT 1"=20"-0"
STA. 417+03.99, 40.29' LT.
237'-1%" |
|
|
|
S . 1'-2" COMBINATION <~ |
2780 — LIGHT POLE (TYP.) — | *(3T-$P )COPING /RAILING |
3 - |
7: L - — — L |
w ] Z+
L 3 —w
e E - TE] B17 =TS 1
' E Dans ! = %Dmoaz :5%
52760 | T T = | — <y
S N i L LR [ s 1| S =n
< i T ] =
s — N !
= A FINISHED GRADE L 20"
M 2750 APPROXIMATE ALONG FRONT FACE TR LE (MIN.)
E OF WALL PAD (TYP.)
2740 — ELEVATION
W ORIGINAL SIGNED BY: *
DESIGNED SCALES SHOWN
NOJDATE| BY REVISISSSSCRIPTION W. MEYER ARE FOR 11" X 17" v ENGLISH |MSE WALL 2 PLAN AND ELEVATION - SHEET 1 BRIDGE PLANS V‘ ®
/\ D(E:TC’II?E\IRXEECKED PRINTS ONLY ’/ ACHD , BRIDGE KEY NO. \,> § 0(/
A ETAIED” CADD FILE NANE e A 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12611 S
. DX\prjXXXXX\ProjDev\Bridge\Plans
A DV/G, CHECKED " iz ECKERT ROAD OVER BOISE RIVER COUNTY KEY NO. QQ~ Ogo
N\ CORRECTIONS DRAWING DATE: I_)? ECKERT ROAD STA. 412+42.006 BRIDGE DWG. NO. |SHEET O
JANUARY 2026 TBD OF DATE SIGNED: DATE




ITD BRIDGE SECTION - Boise, Idaho

AT T 7T NN l \
\ STA 41540000 38.83' LT : KMATCH LINE SHEET 3
: 00, 38. : . | STA. 415+00.00,
S : = Ve 21.67' RT. L
EXISTING WATER & GAS T | l EXISTING O.H. ELECTRIC
(TO BE RELOCATED) | N & (TO BE RELOCATED)
= ! 3{;{: | =
£ ! ! \ EXISTING SANITARY SEWER
<r 1 1
[l L
— | I
% ! o = L | I @ ECKERT
s | & w0 w ROAD & P.G.L.
n | mO ~ = : l £
| < — I Ly (2]
1 @ >m - @O | N m
I <> N X I o w
1 mWwn o owv , — 5
! =z © OO | o
: c 2xS 3 |
STA. 414+50.00, 38.83' LT. ! = lsT ! o2  STA. 414+50.00,
\{ ! =0 21.67' RT. L
! . <
L[ \ C)
/‘ _——— L___\. %\ 51
|/
END MOMENT SLAB o8 \ S| " BEGIN MOMENT SLAB
STA. 414+45.27, 38.83' LT, O( ‘O 21%7‘}1;?45-27'
0 S S
S -
S \ ﬁ\ RIPRAP (TYP.)
o oa701" -
~ | 53174701 (7~ APPROACH SLAB
[N - \\ 7 \\ 7 ) 7 \| A In
END MSE RETAINING WALL AN \ “_ |{>— END WELDED WIRE
BEGIN WELDED WIRE —H TTNA ST N ©  MSE RETAINING WALL
MSE RETAINING WALL /w JO% (@mOoOmOC L\Q mOAQ{ ) BEGIN MSE RETAINING WALL
STA. 414+25.06, 38.83' LT. : 2 \ STA. 414+25.06, 21.67' RT.
\
\— FRONT FACE OF
o MSE WALL = \ .
2 WALL LAYOUT LINE
S - I ©
/ ~ W \ \ |

STA. 414+25.06

ORIGINAL STORED AT:

PLAN
1"=20"-0"
. 210'-4%" ,
| |
! 113'-9%" 96'-7%" !
I |
3o 1'-2" COMBINATION |
2780 — : Crop ) OFING RAILING (TYP.) L UGHT
E | . / @ ECKERT ROAD . ; POLE :
] w ) v i z . b "
i 55| T T I / / el
w ] | /= e 41~ W
' E é%l T I~ ) L i - i:i--—-j-j-------”- :%@f __________ /DSQOCE o ----',@%
S 2760 — S | i/////<<: — £
E ] ) ‘ =@
< E ! — = uE B [ FINISHED GRADE
4 ] CONCRETE APPROXIMATE A Lo o C e ALONG FRONT FACE
W 2750 — LEVELING EXISTING GROUND S o o I OF WALL
E PAD (TYP.) ] Q_L_r__L_L____LJ__J__L;L ________ o
2740 : LJ LJ LJ LJ ORIGINAL SIGNED BY: *
Q100 SCOUR — 2'-0" (MIN.) 9 Q‘
ELEV. 2746.00 DEVELOPED ELEVATION $O&A(<’$?“
1"=20'-0" e
REVISIONS DESIGNED SCALES SHOWN QQ‘ \ \Q$
NO. DATE | BY DESCRIPTION W. MEYER ARE FOR 11" X 17" % ENGL ISH MSE WALL 2 PLAN AND ELEVATION = SHEET 2 BRIDGE PLANS ?? Q‘ (/}
/\ D ERAGA P PRINTS ONLY ,/ ACHD BRIDGE KEY NO. \,> <(O N
A ETAILED " CADD FILE NAWE e A 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12811 & L
. DX\prjXXXXX\ProjDev\Bridge\Plans
A DV/G, CHECKED " i ECKERT ROAD OVER BOISE RIVER COUNTY KEY NO. QQ~ &
JAN CORRECTIONS DRAWING DATE: I.)? ECKERT ROAD STA. 412+42.06 BRIDGE DWG. NO.|SHEET (,O
JANUARY 2026 TBD OF DATE SIGNED: DATE




ORIGINAL STORED AT:

ITD BRIDGE SECTION - Boise, Idaho

MSE WALL 2
W i f(SEE SHEET 1)
= == =
1 1
[ :
'_ ______________________________________________________________________________________________________________________________________________________________ J
I
of
2|
o
ol —
+ N
9 ™
< P rd
nd TO EAST = \
Gl G ECKERT < GREENBELT
il ROAD & P.G.L. 416400 BOISE AVENUE O PRECAST CULVERT
Z) i N | & (SEE DWG. NO. XXXXX)
-
[ 07191470 [
Si N>8°12'47"E = @ ECKERT ROAD
Kl EXISTING WATER & GAS STA. 416+94.00=
s| (TO BE RELOCATED) TO SOUTH ¢ GREENBELT
| ﬁ MILLBROOK WAY CROSSING
LG e . ____STA. 21+91.48 ——
I N E S S
[ :
A
K N58°12'47"E \ ¥
MATCH LINE SHEET 2 FRONT FACE OF P.C. STA. 416+63.51, 21.67' RT.
MSE WALL =
STA. 415+00.00, WALL LAYOUT LINE
21.67' RT. END MSE RETAINING WALL BEGIN MSE RETAINING WALL
\ END MOMENT SLAB BEGIN MOMENT SLAB
EXISTING O.H. ELECTRIC BEGIN CULVERT END CULVERT . END WALL 2
(TO BE RELOCATED) STA. 416+83.01, 21.67' RT. STA. 417+04.99, 21.67' RT. ENB m(S)IEVIENE_IASItIR\éG WALL
STA. 417+50.00, 21.67' RT.
PLAN
1"=20'-0"
| 246'-10%"
[
|
[
|
2780 — | IF_’I(SSL|-I|ET \i‘“ 1'-2" COMBINATION
] 1 —3'-0" COPING RAILING
E wi| (TYP.) L /
4 .
= 2770 — = I /
L J T,
[T = On't
o0 e TP |
S 2760 — e e == 1] I H *=
= ] 5 e St 1 T a2
<>( A
I-u ] L g
o 2750 — (MIN.) CONCRETE
] LEVELING APPROXIMATE FINISHED GRADE
E PAD (TYP.) EXISTING GROUND ALONG FRONT FACE
] OF WALL
2740 —
ELEVATION ORIGINAL SIGNED BY:
1'=20"-0" Q~
REVISIONS DESIGNED SCALES SHOWN \:
NOJDATE| BY DESCRIPTION W. MEYER ARE FOR 11" X 17" v ENGLISH |[MSE WALL 2 PLAN AND ELEVATION - SHEET 3 BRIDGE PLANS V‘ @ &
N DESIGN CHECKED PRINTS ONLY ’/:ACHD . BRIDGE KEY NO. \,> <(O N
A DETALLED CADD FILE NAME ',7, 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12811 Q/ &Q*
. DX\prjXXXXX\ProjDev\Bridge\Plans =
A D%VGKECRI-AEGC;AKED 12811 brRW 004.dgn ECKERT ROAD OVER BOISE RIVER COUNTTADA KEY NO. Qq O%%
VAN CORRECTIONS DRAWING DATE: |.)? ECKERT ROAD STA. 412+42.06 BRIDGE DWG. NO. |SHEET C
JANUARY 2026 TBD OF DATE SIGNED: DATE




62'-0"

ORIGINAL STORED AT: ITD BRIDGE SECTION

- Boise, Idaho

39-7" | 295"
%
¢ ECKERT ROAD ‘
lﬂL ﬁ ¢ s F
|
— N%)
ﬁ? | ﬁ 6-0" = —
‘ 3-0" | 3-0" - — ol|Z
% =
@ PIER :
J K J L. J L | = S
(T$"P) ‘ 100" ‘ 100" ‘ o'z _ T 2" MAX. W
. | | (TYP.) | (TYP.) | | ®|3 HE | AESTHEg&/P.) ’*
= x| : |
< TREATMENT
i i DI ~ =R 1 (TYP.) A |
. 6" 50" = |7
T R e * e i U
L——Q_ COLUMN (TYP.) ‘ . ‘ 1-0" 4'-0"Q -
7-0" } 24'-0" } 24'-0" } 7-0" . (TYP.) COLUMN
\ \ \ 2 (TYP.)
| 4'-0"Q | EXISTING GRADE | =
,,,,,,,,,,,,,,, -] COLUMN,‘f‘ SECTION B-B
(Tve) ¢ T
zZ~
6-0"Q f %
DRILLED &l oy
SHAFT « 6'-0"Q
(TYP.) DRILLED
SHAFT
\/O
Ly
PIER ELEVATION SECTION A-A
%"=1"-0" Y%"=1"-0"
ORIGINAL SIGNED BY: *
DESIGNED 4&
NOJDATE[ BY REVISIIZ?I'E\ISSCRIPTION W. MEYER ARSECAFI(_)ERS 151H'o>\<N';|7" % ENGLISH PIER GEOMETRY BRIDGE PLANS ?. @ &\O
A D_(E:SIEE\IRXEECKED PRINTS ONLY ’/ A HD BRIDGE KEY NO. \> <( 0(/
A DETALED’ | CADD FILE NANE =& AC 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12611 ORI
. DX\prjXXXXX\ProjDev\Bridge\Plans
A DWG. CHECKED K 1zsw1brpjmom.smg ECKERT ROAD OVER BOISE RIVER COUNTTADA KEY NO. QQ~ $(O
N\ CS;RQEE%GO‘;,S DRAWING DATE: I_)? ECKERT ROAD STA. 412+42.006 BRIDGE DWG. NO.|SHEET O
APRIL 2025 TBD OF 2 |DATE SIGNED: DATE




- Boise, Idaho

ITD BRIDGE SECTION

ORIGINAL STORED AT:

30" | 3-6"
39'-4" ‘ 22'-2"
10" | | 2-6"
G BRG.
! /:_| | G 4'-0"@ DRILLED
@ ECKERT ROAD ‘ | SHAFT (TYP.) — =
& P.G.L. —N) |_E : ‘
|
12" ] ‘ — \ - — J
(TYP) | e T l
ain . | | _ ]
Typy | " © | |
; :: © | |
:: = :: | i
:: i e Chlit MSE
" n N Y — I WELDED
h i 5|z 2z o - ! WALL ‘ | v | WIRE
R e 55 © ‘ . e MSE WALL
4—‘ fre— | S o ! - | ‘ —] |-
(TYP) ':_I'__T _______ | r==---=--- o r====-=-= b e s O/ \ S, wl | i’ | 'I'___;_% N - E\Il : . ___i _____ : | S
I o o R S 1.
L : : : | | : i Ae S A ol
B ! ! ! ! ! ! Lo E| e IR :
L | | | | | : RN I 23 i rwax. ||
S : : : : : : Lo L2 << Lo ARCHITECTURAL | |
b | | | | | | b oo o %o nE ! TREATMENT | !
‘ ‘ ‘ ‘ L IS R (Tvp) | |
| | | | | | | | 1 ! - ta ! ! -
1 1 1 1 1 1 1 1 1 ! 1'-0 1'-0" " ! |
1 1 | 1 1 | 1 1 | 1 1 | 1 - - |+ :
R e e BRI s ][ s—
T T T T ‘ i
L-)d L-)d L-)d L-)d G BRG. ‘ AL
'« 4'-0"@ DRILLED ! ! B ! ¢ 4'-0"g DRILLED ‘
‘ SHAFT (TYP.) ‘ ‘ |_> ‘ gn SHAFT (TYP.) —— =
‘ ! ‘ C(TYP) 3-6"_12-6"
4-9" ‘ 17'-0" ‘ 17-0" ‘ 17'-0" ‘ 4-9" ‘
[ [ [ [
60-6" VIEW A-A SECTION B-B
'ﬁJ %"=1"-0" %'=1"-0"
ABUTMENT ELEVATION
(ABUTMENT 2 SHOWN LOOKING AHEAD ON STATION,
ABUTMENT 1 SIMILAR)
%r=1-0"
ORIGINAL SIGNED BY: *
REVISIONS DESIGNED SCALES SHOWN ‘\% O
NOJDATE| BY DESCRIPTION W. MEYER ARE FOR 11" X 17" ENGLISH ABUTMENT GEOMETRY BRIDGE PLANS S
A DESIGN, CHECKED PRINTS ONLY ,/ ACHD BRIDGE KEY NO. V \,> <(O \5(/
N DETAILED CADD FILE NAME ’,711: 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12811 Q, <&
. DX\prjXXXXX\ProjDev\Bridge\Plans =
A WG, CHECKED "t meonnaon ECKERT ROAD OVER BOISE RIVER COuNTY KEY NO. QQ~ )
N\ CORRECTIONS DRAWING DATE: I_)? ECKERT ROAD STA. 412+42.006 BRIDGE DWG. NO.|SHEET (JO
JANUARY 2026 TBD OF DATE SIGNED: DATE




ORIGINAL STORED AT:

ITD BRIDGE SECTION - Boise, Idaho

61'-6" OUT-TO-OUT

39'“4” ‘ 22I_2II
1'-2" COMBINATION RAILING ‘
1'-2" COMBINATION 16'-0" T 42'-0" CURB-TO-CURB
RAILING MULTI-USE PATH
21'-0" ‘ 21'-0" 1'-2" COMBINATION
| RAILING
406" 11'-0" 11'-0" 110" 46"
SHLD. LANE TURN LANE LANE SHLD.
E E @ .~ @ ECKERT ROAD
= o —
o
= Y . ~PGL b
1.5% - % |0 ™=
. 1.5% a 1.5%
1 — T D =
‘ |
‘ |
| |,
| T (TYP)
| 16" 6'2 g
‘ WATER GAS 'l V-GROOVE
‘ ‘ ‘ ‘ (TYP. EA. SIDE)
|
%(‘L GIRDER (TYP.) 32 ! 7'-8" ! ‘
I ) |
‘ |
3'-8" \ 6 - WF74G PRESTRESSED GIRDERS 38"
‘ 5 SPS. @ 10'-10" = 54'-2" !
TYPICAL SECTION
(LOOKING AHEAD ON STATION)
3e"=1"-0"
ORIGINAL SIGNED BY: *
REVISIONS DESIGNED SCALES SHOWN \E O
NOJDATE| BY DESCRIPTION W. MEYER ARE FOR 11" X 17" % ENGL ISH DECK TYPICAL SECTION BRIDGE PLANS ?’ @ (/}\
AN P KeRAGA 7 PRINTS ONLY ,/ ACHD . BRIDGE KEY NO. NV <(O N
A ETAIED” CADD FILE NANE e A 364' PRESTRESSED CONCRETE GIRDER BRIDGE 12611 S
. DX\prjXXXXX\ProjDev\Bridge\Plans
A DV/G, CHECKED " s ECKERT ROAD OVER BOISE RIVER COUNTY KEY NO. QQ~ Ogo
N\ CORRECTIONS DRAWING DATE: I_)? ECKERT ROAD STA. 412+42.006 BRIDGE DWG. NO. |SHEET O
JANUARY 2026 TBD OF DATE SIGNED: DATE




APPENDIX G: PRE-PROJECT CONDITIONS 2D HYDRAULIC MODEL RESULTS
Bridge 12811; ACHD Br No 2147

APPENDIX G: PRE-PROJE