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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. 
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Figure 1-1: Project Location Map 

 
Figure 1-2: Project Vicinity Map 
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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. 
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Figure 2-1: Aerial Imagery of Channel and Floodplain Characteristics 

 
Figure 2-2: Channel and Floodplain Upstream of Crossing (Viewed from Top of Existing Bridge) 
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Figure 2-3: Channel and Floodplain Downstream of Crossing (Viewed from Top of Existing Bridge) 

 
Figure 2-4: Point Bar on Right Bank Downstream of Crossing 
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Figure 2-5: Existing Crossing and Riffle Downstream of Crossing (Viewed from the Right Bank) 

 
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.  

 
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) 

 
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. 

 
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 2-11: Pier 6 (Counting from Left to Right Bank) Looking Upstream During Low Flow (October 13, 2025) 

 
Figure 2-12: Scour Hole at Pier 6 (Counting from Left to Right Bank) During Low Flow (October 13, 2025) 
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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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Figure 2-15: Minor Erosion Downstream of Existing Crossing Along Right Bank 

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 D60 D50 D30 D10 

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 I. 
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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. 

 
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 
Opening Width 

Design Flood Requirements Check Flood Requirements 

Design Event Criterion1 Check Event Criterion 

>50 feet with 
multiple spans 

50-year 
Minimum 2 feet of 

freeboard at all points 
100-year 

Flow passes through 
structure without 

contacting low chord 

1 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 

Hydraulic Crossing 
Type 

Scour 
Design Flood 

Design Flood Criterion 
Scour Check 

Flood 
Check Flood Criterion 

Bridge 100-year 

Withstand the scour 
design flood at service 
and strength limit state 

without scour 
countermeasures 

500-year 

Withstand the scour check 
flood at the extreme event 

limit state without scour 
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/Idaho 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). 

https://codelibrary.amlegal.com/codes/boise_id/latest/boise/0-0-0-65766#JD_11-02-07
https://codelibrary.amlegal.com/codes/boise_id/latest/boise/0-0-0-65766#JD_11-02-07
https://codelibrary.amlegal.com/codes/boise_id/latest/boise/0-0-0-69320#JD_11-05-05
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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 

 
Figure 4-3: Existing Eckert Road Bridge - 2017 Flood Event (looking northeast) 

Eckert Road 
Bridge 

Ridenbaugh 
Diversion Dam 
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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 
Location 

Peak Discharges (cfs) 

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 

5 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 

Plane West 
NAVD 88 

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

 
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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Figure 5-3: Pre-Project Conditions Model Domain and Mesh 

 
Figure 5-4: Pre-Project Conditions Mesh at Bridge 
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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. 

 
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 WSELs 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 2741.5 

10 year 2740.1 

Table 5-4: Downstream Boundary Condition Sensitivity Results 

Boundary Condition 10-year 500-year 

Downstream WSEL (feet NAVD88) 2740.3 2741.3 2742.3 2745.5 2746.5 2747.5 

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. 

 
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 

 
Figure 5-7: Pre-Project Conditions Materials Coverage 

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 



Bridge Hydraulics Report 
Bridge 12811; ACHD Br No 2147 

26 | March 27, 2026 

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. 

 
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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Figure 5-9: Pre-Project Conditions Mesh 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 

 
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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Figure 5-12. Proposed Bridge Plan View 

 
Figure 5-13. Proposed Bridge Profile View 
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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 

 
Figure 5-14: Proposed Conditions Mesh 
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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, WSELs 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 

 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 

= 0.025 
Channel Roughness 

= 0.035 
Channel Roughness 

= 0.045 

Average Velocity (feet per second) 1.34 1.18 1.07 

Average Depth (feet) 1.04 1.15 1.22 

 
Figure 6-1: 2017 simulated flood extents overlayed on 2017 flood aerial imagery. 

6.2 Water Surface Elevation Results 

The pre-project conditions WSELs 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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Figure 6-3: Pre-Project Profiles 

6.3 Depth Results 

The pre-project conditions depths for the 50-, 100-, and 500-year events are presented in 

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 

Arc ID 
50-yr Depth (feet) 100-yr Depth (feet) 500-yr Depth (feet) 

Average Max Average Max Average Max 

1 3.11 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 

Arc ID 

50-yr WSEL  
(feet NAVD88) 

100-yr WSEL  
(feet NAVD88) 

500-yr WSEL  
(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 WSELs 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. 

 
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 

Arc ID 
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 

Arc ID 
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 9.11 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 through Eckert 

Road Bridge (cfs) 
Flow over Eckert ROB 

roadway (cfs) 

50-year 11,000 0 

100-year 16,570 30 

500-year 31,730 3,070 
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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 

FIS Cross 
Section 

Floodplain WSE (feet) Floodway WSE (feet) 

FIS 
Floodway 
Data Table 

HEC-RAS 
4.1.0 EM 

Difference 
(feet) 

FIS 
Floodway 
Data Table 

HEC-RAS 
4.1.0 EM 

Difference 
(feet) 

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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FIS Cross 
Section 

Floodplain WSE (feet) Floodway WSE (feet) 

FIS 
Floodway 
Data Table 

HEC-RAS 
4.1.0 EM 

Difference 
(feet) 

FIS 
Floodway 
Data Table 

HEC-RAS 
4.1.0 EM 

Difference 
(feet) 

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 

FIS Cross 
Section 

Floodplain WSE (feet) Floodway WSE (feet) 

FIS 
Floodway 
Data Table 

HEC-RAS 
6.6 DEM 

Difference 
(feet) 

FIS 
Floodway 
Data Table 

HEC-RAS 
6.6 DEM 

Difference 
(feet) 

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 2764.1 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 2752.4 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:  

• 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. 

• 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. 

• 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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• 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 

• 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.  

• 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 
Cross 

Section 

River 
Station 

Floodplain WSEL (feet) Floodway WSEL (feet) 

Duplicate 
Effective 

Corrected 
Effective 

Difference 
(feet) 

Duplicate 
Effective 

Corrected 
Effective 

Difference 
(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 2784.11 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 2761.17 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 2757.11 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 



Bridge Hydraulics Report 
Bridge 12811; ACHD Br No 2147 

44 | March 27, 2026 

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: 

• The proposed Ridenbaugh Diversion Structure was added to the model as an inline structure 

(IS 62.25). 

• 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. 

• 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. 

• 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 
Cross 

Section 

River 
Station 

Floodplain WSEL (feet) Floodway WSEL (feet) 

Corrected 
Effective 

Existing 
Conditions 

Difference 
(feet) 

Corrected 
Effective 

Existing 
Conditions 

Difference 
(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 2784.11 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 2759.52 2759.09 -0.43 2762.24 2759.65 -2.59 

 62.20255 Existing Ridenbaugh Headworks 

 62.18426 2758.94 2758.95 0.01 2759.7 2759.69 -0.01 
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FIS 
Cross 

Section 

River 
Station 

Floodplain WSEL (feet) Floodway WSEL (feet) 

Corrected 
Effective 

Existing 
Conditions 

Difference 
(feet) 

Corrected 
Effective 

Existing 
Conditions 

Difference 
(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 2757.11 2757.11 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.  

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

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

• 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 
Cross 

Section 

River 
Station 

Floodplain WSEL (feet) Floodway WSEL (feet) 

Existing 
Conditions 

Proposed 
Conditions 

Difference 
(feet) 

Existing 
Conditions 

Proposed 
Conditions 

Difference 
(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 2784.11 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 2757.11 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 

FIS 
Cross 

Section 

River 
Station 

Floodplain WSEL (feet) Floodway WSEL (feet) 

FIS 
Floodway 
Data Table 

Proposed 
Conditions 

Difference 
(feet) 

FIS 
Floodway 
Data Table 

Proposed 
Conditions 

Difference 
(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). 

 
Figure 9-1: June 1992 aerial imagery with 1992 channel banks 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 9-3: 2007 vs 2019 LiDAR comparison 

 
Figure 9-4: Terrain profile locations 
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Figure 9-5: Boise River Centerline Terrain Profiles 
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Figure 9-6: Cross Section A Profile 
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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. 

9.3.2 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 

Elevation (ft 
NAVD 88) 

500-year 100-year 50-year 

Depth 
(ft) 

Elevation (ft 
NAVD 88) 

Depth 
(ft) 

Elevation (ft 
NAVD 88) 

Depth 
(ft) 

Elevation (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 2741.13 

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 

 
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 D50, was calculated in 

accordance with Design Guideline 14 of Hydraulic Engineering Circular No. 23 (HEC-23) (FHWA, 

2009). The D50 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 D50 of 12 inches should be used for riprap. Therefore, a D50 of 12 inches (Class III) was 

selected for the right abutment. For the left abutment, a D50 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 D50. Riprap sizing calculations are included in Appendix J. 

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

Abutment Class 
D50 

(inches) 

Mat Thickness 
(feet) 

Gradation Ranges (inches) 

D15 D50 D85 D100 

Right III 12 2 7 - 11 11 - 14 15 - 19 24 

Left V 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. 



Bridge Hydraulics Report 

 Bridge 12811; ACHD Br No 2147 
 

  March 27, 2026 | 57 

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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