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1 INTRODUCTION

Portions of Silver Bow Creek (SBC) and its floodplain located in Silver Bow County were
reconstructed under the Superfund Streamside Tailings Operable Unit (SST OU) Remedial Action
(RA). Following the RA completion, the Montana Department of Environmental Quality (DEQ)
contracted Pioneer Technical Services, Inc. (Pioneer) to update the Flood Insurance Rate Maps
(FIRMs) on SBC within the SST OU RA area through the Federal Emergency Management Agency
(FEMA). As part of the FIRM updates, Pioneer completed a comprehensive peak flow hydrologic
analysis for a 17-mile, main stem, SBC study reach located within the SST OU boundary (Pioneer,
2018a). The SBC study reach extends from the Deer Lodge/Silver Bow County boundary
upstream to the FIRM panel 30093C0302E boundary located approximately 250 feet upstream
of the westbound Interstate 90 (I-90) bridge west of Butte, Montana. The SST OU upstream
boundary is 200 feet upstream of the FIRM panel 30093C0302E boundary. This study area
watershed encompasses approximately 335 square miles. Information gathered from this
analysis will be used for both enhanced level and base level hydraulic analyses and floodplain
mapping. Figure 1- Figure 4 show the project study reach.

Additional information referenced throughout this report is included in the appendices below.

Appendix A Hydraulic Work Maps

Appendix B Flood Insurance Study (FIS) Profiles
Appendix C Floodway Data Tables

Appendix D Study Area Photographs

Appendix E Modeled Cross Sections

Appendix F cHECk-RAS Reports

Appendix G Bridge Sketches

1.1 Basin Description

Silver Bow Creek combines with Warm Springs Creek to form the Clark Fork River, which is a
major tributary to the Pend Oreille River and Columbia River upper headwaters located west of
the continental divide in western Montana. The creek originates in the Deerlodge National
Forest near the continental divide. The watershed is formed by the Pioneer and Highland
Mountains. Beginning in Butte, Montana, at the Upper SBC and Blacktail Creek confluence, SBC
flows northwest for approximately 34 miles before it combines with Warm Spring Creek to form
the Clark Fork River near Warm Springs, Montana. The entire SBC watershed area encompasses
approximately 473 square miles (Figure 5). The study watershed basin area upstream of the Deer
Lodge/Silver Bow County boundary is approximately 335 square miles. The SBC basin elevations
within the study area range from approximately 8,900 feet in the mountains to approximately
5,070 feet at the county border. The terrain varies from a high alpine environment in its
headwaters to a heavily cultivated landscape in the Deer Lodge valley, with expansive irrigated
pasture lands bracketed by rolling foothills. The basin hydrology is primarily snowmelt driven.

Silver Bow Creek Hydraulic Analysis Report Page 1 of 35
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Land use in SBC basin is primarily agricultural with irrigated farming and ranching operations. The
intensely farmed land is predominately located in the Deer Lodge Valley within the SBC
floodplain.

1.2 Background Information

The FEMA administers the National Flood Insurance Program (NFIP). As part of this program,
FEMA supports flood hazard studies and prepares flood hazard maps and related documents.
The Silver Bow County study reach is located downstream of Butte; therefore, the SBC in Silver
Bow County is sparsely populated in a predominantly rural environment. The existing floodplain
mapping for SBC in the study area includes 13.2 miles of Approximate Zone A and 3.2 miles of
Detailed Zone AE near Rocker, Montana, and near Fairmont Hot Springs Resort (towards
Anaconda, Montana). The existing mapping study was completed in 1977.

Approximate Zone A flood maps are developed using approximate methodologies and are not
based on detailed hydraulic analysis. This level of flood mapping is often used in rural areas with
low populations. Base Flood Elevations (BFEs) or flood depths are not identified in Approximate
Zone A mapping (a BFE is the computed elevation to which floodwater is estimated to rise during
the base flood). As a result, areas designated as Zone A are difficult for local communities to
manage and administer.

Enhanced and base level mapping are similar in that both use standard hydrologic and hydraulic
modeling methods to estimate BFEs and flood inundation areas. Both require the same
topographic accuracy. However, base level mapping does not include floodway delineation, may
not include a 500-year floodplain delineation, and may allow some flexibility in the acquisition
and modeling of bathymetric and structure survey data. This study will replace all the Effective
Zone A and Effective Zone AE mapping with Zone AE mapping. Both enhanced and base level
methods will be used to develop the Zone AE mapping.

A summary of the eight FIRM panels covering the new study reach is listed below:

Community: Community No: Panels: Effective Date:
Butte-Silver Bow County, MT 300077 0302E 1/06/2012
Butte-Silver Bow County, MT 300077 0165E 1/06/2012
Butte-Silver Bow County, MT 300077 0163E 1/06/2012
Butte-Silver Bow County, MT 300077 0145E 1/06/2012
Butte-Silver Bow County, MT 300077 0285E 1/06/2012
Butte-Silver Bow County, MT 300077 0280E 1/06/2012
Butte-Silver Bow County, MT 300077 0140E 1/06/2012
Butte-Silver Bow County, MT 300077 0120E 1/06/2012

Silver Bow Creek Hydraulic Analysis Report Page 2 of 35
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1.3 Silver Bow Creek Enhanced Level Study

The current effective mapping contains 2-Zone AE reaches within the study area that were
developed using enhanced level study methods (the Fairmont Reach and the Rocker Reach). In
this study, the SBC enhanced level study reaches includes three reaches: Fairmont, Ramsay, and
Rocker reaches. The Fairmont Reach extends from river mile 0.0 to 1.3 based on the profile
baseline, the Ramsay reach extends from river mile 9.7 to 10.6, and the Rocker reach extends
from river mile 12.5 to 14.9. All other reaches will be mapped as Zone AE using base level study
methods. The project area and study level extents are shown on Figure 1 - Figure 4. This report
summarizes the hydraulic analysis developed for the enhanced and base level studies along SBC
and includes the 10%, 4%, 2%, 1%, 0.2%, and 1%+ Annual Exceedance Probability (AEP) flood
events and 1% AEP floodway (enhanced level only).

2 HYDROLOGIC ANALYSIS

Pioneer previously completed a detailed hydrologic analysis of the 17-mile SBC study reach and
summarized the results in the Physical Map Revision, Silver Bow Creek, Silver Bow County,
Montana, Hydrologic Analysis report, dated October 19, 2018 (Pioneer, 2018a). The hydrologic
analysis started approximately 250 feet upstream of the westbound 1-90 bridge east of Butte,
Montana, and ended at the Silver Bow/Deer Lodge County boundary. The analysis was reviewed
and approved by the FEMA Production and Technical Services contractor on October 26, 2018.
Table 2-1 following provides a summary of the discharges estimated in the hydrologic analysis
and chosen for the SBC study reach. Figure 6 - Figure 9 show the flow node locations.

Silver Bow Creek Hydraulic Analysis Report Page 8 of 35
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Table 2-1: Hydrologic Analysis - Summary of Discharges for Silver Bow Creek

Hydraulic Analysis Report

AEP Peak Discharge
(cfs)
Node/USGS 50% AEP 10% AEP 4% AEP 2% AEP 1% AEP 0.2AEP 1%+
Station ID Location Description 2-year 10-year 25-year 50-year 100-year 500-year
12323250 | SBC below Blacktail Creek at 169 313 400 473 554 774 729
Butte, MT
600 Rocker, MT 176 333 429 511 601 847 797
500 Sand Creek 179 341 440 526 620 876 824
400 Browns Gulch 209 432 578 704 847 1,237 1,164
300 McCleery Gulch 254 580 809 1,013 1,249 1,902 1,787
200 German Gulch 261 604 848 1,066 1,318 2,018 1,896
100 Silver Bow County Boundary 281 679 969 1,231 1,537 2,392 2,247
12323600 | SBC at Opportunity, MT 285 691 988 1,257 1,572 2,452 2,304
AEP: Annual Exceedance Probability. USGS: U.S. Geological Survey. SBC: Silver Bow Creek. cfs: cubic feet per second.
Silver Bow Creek Hydraulic Analysis Report Page 9 of 35
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3 HYDRAULIC ANALYSIS OVERVIEW AND PROCEDURES

This section contains details of the hydraulic analysis methods and techniques used to complete
the SBC enhanced and base level study reaches. Version 5.0.6 of the Hydraulic Engineering
Center River Analysis System (HEC-RAS) was used in association with GeoHECRAS to develop a 1-
dimensional (1D) hydraulic model for the study reach. This section includes the procedures
performed to complete the hydraulic analysis. The hydraulic analysis references various FEMA
risk analysis and mapping guidance documents for general hydraulic considerations (FEMA,
2016a), Letter of Map Revisions (LOMRs) (FEMA, 2016b), Elevation Guidance (FEMA, 2016c), and
Data Capture-Workflow Details (FEMA, 2017).

3.1 Topographic Data Acquisition

Survey methods and procedures were conducted in accordance with FEMA Guidance for Flood
Risk Analysis and Mapping: Elevation Guidance (FEMA, 2016c) and Data Capture — Workflow
Details (FEMA, 2017).

3.1.1 LiDAR Survey

Montana DEQ contracted Quantum Spatial Inc. (QSI) to complete a light Detection and Ranging
(LiDAR) survey for the entire SBC study reach. The survey was completed in November 2017.
The LiDAR deliverables included 3-foot grid bare earth digital elevation models (DEMs) for the
entire length of the SBC study reach corridor (QSl, 2017). The LiDAR data were collected with the
following specifications:

Projection: Montana State Plane Units
Datum: Horizontal — NAD83 International Feet
Vertical = NAVD88 US Feet

NAD: North American Datum. NAVD: North American Vertical Datum.

3.1.2 Field Survey

Brown and Associates Inc. (Brown) performed a field survey for DEQ between July 1, 2018, and
October 31, 2018 (Pioneer, 2018b). The field survey was delayed due to high flows in SBC. The
field survey included bathymetric cross sections and structure survey. The survey information
was collected as listed below:

Projection: Montana State Plane Units
Datum: Horizontal — NAD83 International Feet
Vertical = NAVD88 US Feet

Silver Bow Creek Hydraulic Analysis Report Page 10 of 35
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3.1.2.1 Structure Survey

Structure survey activities included surveying 1 concrete fish barrier structure, 40 bridge
structures, and 20 secondary floodplain culverts. Secondary culverts are located adjacent to the
active floodplain and are not on the main channel. Secondary bridge openings (bridge openings
adjacent to the active floodplain) that may allow backwatering, were not surveyed. The LiDAR
survey was used for secondary bridge openings. Bridges and culverts outside of and not
adjacent to the active floodplain were not surveyed.

The survey included collecting information on both the upstream and downstream faces of the
bridge. In addition to surveying the structure, Brown surveyed four river channel bathymetric
cross sections to facilitate hydraulic modeling of the bridge structures. Appendix G contains the
bridge sketches showing surveyed cross sections and surveyed bridge data for each structure.
Two |-90 bridges were under construction during the time of the survey and were not surveyed.
Design drawings were obtained from Montana Department of Transportation (MDT) for the two
bridges under construction. The two 1-90 bridges under construction were dimensioned from
the MDT-provided design drawings.

3.1.2.2 Bathymetric Survey

Prior to conducting the fieldwork, proposed locations for the bathymetric survey cross sections
were developed using Bing 2011 aerial imagery in AutoCAD Civil 3d 2016 and Google Earth 2014
aerial imagery. During the survey fieldwork, cross-section locations were adjusted based on the
observed channel riffle locations.

Bathymetric survey data were collected in a manner compliant with FEMA data capture
standards (FEMA, 2017). Figure 6 - Figure 9 show the locations of the bathymetric surveyed
sections.

3.1.3 Merged DEM

The LiDAR and bathymetric datasets were used to develop a merged DEM. Merged DEMs were
created for the enhanced level detail study reaches. For base level study reaches, the bare earth
DEM (no bathymetric detail) provided by QS| was used. The bathymetric data surveyed at bridge
structures were used to create a merged bathymetric DEM spanning the four surveyed cross
sections. Merged DEMs (enhanced level and base level at structures) and bare earth DEMs (base
level outside of structures) were combined to create one sitewide DEM. This DEM became the
geometry file to sample cross sections using GeoHECRAS software.

Silver Bow Creek Hydraulic Analysis Report Page 11 of 35
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3.2 Split Flows

To support the the 1D hydraulic model, Pioneer developed a 2-dimensional (2D) HEC-RAS
hydraulic model for the SBC study reach, to aid in identifying split flow paths, flow directions and
expansion\contraction limits. Split flow is where measurable flow leaves the mainstem flow mass
and becomes a flooding source separate from the mainstem SBC flow mass. It was determined
substantial flow left the mainstem flow mass in four locations. To better represent these split
flows, four additional reaches were added as split flow reaches in the 1D hydraulic model. Table
3-1 summarizes the four split flow reaches:

Table 3-1: Split Flow Summary

Reach Work
Split Flow Length Map No.
Reach Description (mi)
Split flow downstream of Miles Crossing (Bridge 17).
Miles Secondary channel goes through culverts under haul road
. . . . . . . 0.1 8
Crossing Split | and two railroad bridges. Split flow connects with Railroad
Split.
Channel between BNSF and RARUS railroads (Bridge 20 and
. .. | Bridge 19). Flow leaves SBC and flows downstream
Ralieacplt between railroads. Re-connects with SBC downstream of 0.8 9
Bridge 16.
Split flow at South Rocker Rd (Bridge 36) where water
South Rocker | leaves SBC to go through secondary bridge. Multiple
. ) ) ) . . 0.1 18
Rd Split opening function did not accurately define split. Re-
connects with SBC downstream of South Rocker Rd.
Split flow at Santa Claus Rd (Bridge 39) where water leaves
Santa Claus | SBC to go through secondary culvert below road. Multiple
. . . . . . 0.1 19
Rd Split opening function did not accurately define split. Re-
connects with SBC downstream of Santa Claus Rd.

Lateral weirs were used with HEC-RAS’s 1D flow optimization tool to determine flows in split flow
reaches. Lateral weir coefficients were selected according to Table 3-1 in the 2D Modeling User’s
Manual (U.S. Army Corps of Engineers, 2016b). All lateral weirs were modeled as “overland flow
escaping the main river” (U.S. Army Corps of Engineers, 2016b) weir coefficients were selected in
the prescribed range of 0.20-0.50.

Junctions are not typically used in floodplain mapping (FEMA, 2013) unless coincident peaks are
present. All split flow conditions in the model are splits that leave the main SBC profile baseline
and rejoin the SBC profile baseline downstream. Since the entire flow in a split flow reaches is
dependent on the SBC flood event and not from an outside tributary, the use of a junction with a
coincident peak is acceptable.
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3.3 Profile Baseline

The approximate SBC mainstem channel centerline was used to define the mainstem profile
baseline and river stationing for the entire study reach. Profile baselines were also developed for
each split flow reach (described in Table 3-1). The mainstem stream centerline was created
during the previous hydrologic effort as the S_Hydro_Reach (Pioneer, 2018a). Minor alterations
were made to the stream centerline to create a profile baseline that better represented the 1%
AEP flow path. The profile baselines are shown on the Work Maps included in Appendix A.
Modeled river stationing for SBC corresponds to the stationing used for the flood profile and
Floodway Data Table (FWDT) included in Appendix B and Appendix C, respectively. A summary of
key features along the mainstem SBC profile and split flow reaches are provided in Table 3-2.

Hydraulic Analysis Report

Table 3-2: Mainstem Profile Baseline and Split Flow Reach Profile Baseline Key Feature

Summary
Silver Bow Creek Mainstem Reach
River Station Feature Description/Notes (Photo # (P-#) — see Appendix D)
0 Downstream Limit of Study | Butte-Silver Bow/Deer Lodge County Boundary
1839 Greenway Trail - B1 Greenway Trail Pedestrian Bridge - total span of 67.9 feet
(P-01)
) Highway Bridge — 2-lane, dual-span bridge with total span of
2846 Fairmont Rd - B2 103.4 feet (P-02)
) ) Concrete Fish Barrier spanning the channel with a span of
6992 Fish Barrier - B3 55 feet (P-03)
9304 Unnamed Rd - B4 Pedestrian Bridge - total span of 78.2 feet (P-04)
10314 Railroad - B5 Railroad Bridge - total span of 77.4 feet (P-05)
11374 Pipeline - B6 2-foot Diameter Pipeline Crossing - total span of 92.9 feet
(P-06)
19346 Railroad - B7A Railroad Bridge - total span of 56.6 feet (P-07)
19346 Railroad - B7B Railroad Bridge - total span of 52.0 feet (P-08)
23461 Railroad - B8 Railroad Bridge - total span of 106.9 feet (P-09)
24829 Railroad - B9 Railroad Bridge - total span of 61.3 feet (P-10)
26193 Unnamed Rd - B10 (F;)_ulrljl-foot CMP Culverts and Greenway Trail Crossing
97685 Unnamed Rd - B11 (F;)ulrzjl foot CMP Culverts and Greenway Trail Crossing
27739 Unnamed Rd - B12 Vehicle Bridge - total span of 70.0 feet (P-13)
27801 Railroad - B13 Railroad Bridge - total span of 328.3 feet (P-14)
28513 Railroad - B14 Railroad Bridge - total span of 328.3 feet (P-15)
28975 Railroad - B15 Railroad Bridge - total span of 88.4 feet (P-16)
33151 Railroad Confluence Confluence of Railroad Split with SBC
33270 Ealgroad/Unnamed Rd- 3 Concrete Culverts - all 12 feet wide by 8 feet tall (P-17)

Silver Bow Creek Hydraulic Analysis Report
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Silver Bow Creek Mainstem Reach
River Station Feature Description/Notes (Photo # (P-#) — see Appendix D)

35775 Miles Crossing Split ig\l/lir Bow Creek splits and flow accesses Miles Crossing

36486 Miles Crossing - B17 Greenway Trail Vehicle Bridge - total span of 36.7 feet
(P-18)

38482 Unnamed Rd- B18 Four 4-foot CMP Culverts and Greenway Trail Crossing
(P-19)

38567 Unnamed Rd - B19 Railroad Bridge - total span of 57.4 feet (P-20)

38620 Railroad Split Silver Bow Creek splits and flow accesses Railroad Split

38669 Railroad - B20 Railroad Bridge - total span of 71.1 feet (P-21)

41051 Unnamed Rd - B21 Four 4-foot CMP Culverts and Greenway Trail Crossing
(P-22)

56127 Railroad - B22 Railroad Bridge - total span of 86.6 feet (P-23)

56183 Unnamed Rd - B23 Vehicle Bridge - total span of 94.8 feet (P-24)

56220 Railroad - B24 Railroad Bridge - total span of 72.1 feet (P-25)

56489 Greenway Trail - B25 Greenway Trail Pedestrian Bridge - total span of 56.9 feet
(P-26)

60622 Silver Bow Rd - B26 Greenway Trail Pedestrian Bridge - total span of 74.3 feet
(P-27)

60763 Railroad - B27 Railroad Bridge - total span of 57.2 feet (P-28)

60822 Unnamed Rd - B28 Vehicle Bridge - total span of 82.0 feet (P-29)

65478 Unnamed Rd - B29 Vehicle Bridge - total span of 46.8 feet (P-30)
East and Westbound Interstate 15 Bridges - total span of

Interst -

66103 nterstate 15 - B30 608.3 feet (P-31)

20494 Greenway Trail - B31 Greenway Trail Pedestrian Bridge - total span of 51.7 feet
(P-32)

71231 Railroad — B32 Railroad Bridge - total span of 59.6 feet (P-33)

72118 Greenway Trail — B33 Greenway Trail Pedestrian Bridge - total span of 51.9 feet
(P-34)

26500 Greenway Trail -B34 Greenway Trail Pedestrian Bridge - total span of 46.8 feet
(P-35)

76606 Railroad — B35 Railroad Bridge - total span of 68.1 feet (P-36)

78344 South Rocker Rd Confluence of South Rocker Rd Split with SBC

Confluence

78491 S. Rocker Rd - B36 CMP Arch Culvert — 11.8-foot-wide culvert (P-37)

28749 South Rocker Rd Split ig\l/lir Bow Creek splits and flow accesses South Rocker Rd

29072 Greenway Trail - B37 Greenway Trail Pedestrian Bridge - total span of 46.9 feet
(P-38)

83513 Greenway Trail - B38 Greenway Trail Pedestrian Bridge - total span of 46.9 feet
(P-39)

85481 Santa Claus Rd Confluence | Confluence of Santa Claus Rd Split with SBC

Silver Bow Creek Hydraulic Analysis Report
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Silver Bow Creek Mainstem Reach

River Station

Feature

Description/Notes (Photo # (P-#) — see Appendix D)

85733 Santa Claus Rd - B39 2 CMP Arch Culverts - 11.8-foot-wide culvert (P-40)
36027 Santa Claus Rd Split ig\l/lir Bow Creek splits and flow accesses Santa Claus Rd
R Notret constroctodiNo hote)
89182 Flume - B41 Flume Crossing - total span of 59.8 feet (P-41)
89419 Flume - B42 Flume Crossing - total span of 60.3 feet (P-42)
U e Notyet constroctodNo hose)
Split Flow Reaches
Split Flow
Profile River Feature Description/Notes (Photo # (P-#) — see Appendix D)
Station
Railroad Split
2674 Haul Road Culvert CMP Arch Culverts - 8.4 feet wide culvert — No Photo
1954 Miles Crossing Confluence | Confluence of Miles Crossing Split and Railroad Split
Miles Crossing
191 Unnamed Rd - C4 Four 4-foot CMP Culverts under haul road (P-43)
104 Railroad Bridge 2 - Railroad bridges (not surveyed) Span ~30 feet
South Rocker Rd
223 ‘ S. Rocker Rd - B36b ‘ South Rocker Rd Bridge - Total Span of 48.2 feet (P-44)
Santa Claus Rd
308 | santa Claus Rd - B39b | CMP Arch Culverts - 11.8-foot wide culverts (P-45)

CMP: corrugated metal pipe.

3.4 Flood Discharges for Hydraulic Modeling

Flood discharge values used in the hydraulic model are based on the values published in the SBC
Hydrology Report (Pioneer, 2018a). Flood values were applied upstream of their corresponding
flow change node location to assure discharges were not underestimated. At split flow
locations, flow was removed from the SBC channel flow. Split flow channel flow was returned to
the SBC channel at the corresponding split flow channel confluence with SBC. Table 3-3 shows a
summary of the flows used in the hydraulic model:

Silver Bow Creek Hydrau
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Table 3-3: Hydraulic Modeling Flood Discharge Summary

AEP Peak Discharge
Reach (cfs)
Model Reach | Station | 50% 10% 4% 2% 1% 0.2% 1%+
(ft) AEP AEP AEP AEP AEP AEP
2-year | 10-year | 25-year | 50-year | 100-year | 500-year
Mainstem
SilverBowCreek-4 | 90215 169 313 400 473 554 774 729
SilverBowCreek-4 | 89707 176 333 429 511 601 847 797
SilverBowCreek-4 | 85873 176 328 402 457 511 642 616
SilverBowCreek-3 | 84962 176 333 429 511 601 847 797
SilverBowCreek-3 | 78630 176 323 384 429 475 586 564
SilverBowCreek-2 | 78257 176 333 429 511 601 847 797
SilverBowCreek-2 | 73754 179 341 440 526 620 876 824
SilverBowCreek-2 | 60953 209 432 578 704 847 1,237 1,164
SilverBowCreek-2 | 44896 254 580 809 1,013 1,249 1,902 1,787
SilverBowCreek-2 | 38608 249 541 756 951 1,177 1,803 1,694
SilverBowCreek-2 | 35886 239 497 685 856 1,054 1,612 1,512
SilverBowCreek-1 | 33083 261 604 848 1,066 1,318 2,018 1,896
SilverBowCreek-1 12184 281 679 969 1,231 1,537 2,392 2,247
Split Flow
Santa Claus Rd 453 0 5 27 54 90 205 181
South Rocker Rd 321 0 10 45 82 126 261 233
Railroad Split-1 3975 5 39 53 62 72 99 94
Railroad Split-2 1903 22 107 163 210 264 406 384
Miles Crossing 325 17 68 110 148 192 307 290

AEP: Annual Exceedance Probability. cfs: cubic feet per second. ft: feet.

3.5 Boundary Conditions

Pioneer ran the HEC-RAS models using the subcritical flow condition. The subcritical model
requires a downstream boundary condition to perform a subcritical flow simulation. The
hydraulic model downstream boundary extends downstream from the study reach boundary to
minimize the boundary condition affects to the model solution. A normal depth boundary
condition was used for the downstream boundary condition, the normal slope was estimated
from the downstream channel slope. Both enhanced and base level detail reaches were
included in one HEC-RAS model to reduce coordinating additional boundary conditions. Split
flow locations were identified using the 2D model and boundary conditions were set by using a
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junction in HEC-RAS. Boundary conditions for the SBC model and its associated split flows are
listed in Table 3-4.

Table 3-4: HEC-RAS Model Boundary Conditions

Downstream Conditions

Reach Boundary Condition
Silver Bow Creek Normal Depth S = 0.0045
Miles Crossing Junction with Silver Bow Creek (Junction: Miles Crossing)
Railroad Split Junction with Silver Bow Creek (Junction: Railroad)
South Rocker Rd Junction with Silver Bow Creek (Junction: South Rocker Rd)
(

Santa Claus Rd Junction with Silver Bow Creek (Junction: Santa Claus Rd)

3.6 Cross-Section Development

As previously mentioned, the LiDAR and field survey data were combined into a merged DEM.
The merged DEM was used as the three-dimensional (3D) data source to create the cross
sections. For enhanced level study reaches, bathymetric cross sections were placed at surveyed
riffle locations. Where this was not possible, cross sections were sampled from the merged DEM
that incorporated an interpolated bathymetric surface based on surveyed cross sections. Base
level study reach cross sections were sampled based on the bare earth DEM (no bathymetric
data were used).

GeoHECRAS was used to place cross sections perpendicular to channel and floodplain flow at the
bathymetric-surveyed locations. The cross sections were extended beyond the expected 0.2%
AEP event flooding or 1%+ AEP event, whichever was greater. Cross sections were placed to
capture gradual changes in geometry and roughness generally spaced less than 1,000 feet
between cross sections with an average spacing of 600-700 feet. Cross sections were placed at
key locations including channel riffles, structures, and abrupt changes in channel or floodplain
geometry. Cross sections are shown on the hydraulic work maps in Appendix A. Model sections
are provided in Appendix E. Figure 6 - Figure 9 compare the surveyed cross-section locations
with the modeled sections. No cross sections were interpolated in the hydraulic models.

Cross section contraction and expansion values were assigned per HEC-RAS guidance documents
(U.S. Army Corps of Engineers, 2016a): 0.1 and 0.3 for gradual transitions and 0.3 and 0.5 for
typical bridge cross sections. Contraction and expansion values outside of the recommended
values were assigned per the engineer’s judgement to account for abrupt changes and to
produce representative hydraulic results. HEC-RAS's skew tool was used on several bridges to
accurately represent the conveyance area through bridges that are skewed at an angle greater
than 15 degrees in relation to the flow direction of SBC. The skew tool was used in accordance
with the HEC-RAS Reference Manual (U.S. Army Corps of Engineers, 2016a).
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Bank stations were assigned based on a combination of surveyed top of banks, topographic
breaks, and the approximate 50% AEP flow extents.

Split flow cross sections were sampled using the bare earth DEM created from the LiDAR data.
All split flow locations were primarily dry during the LiDAR flight. It was determined the bare
earth DEM provided adequate detail for the dry split flow reaches and additional survey efforts
were not required.

3.7 Hydraulic Structures

A total of 43 structures were modeled on the SBC reach and 5 structures were modeled on split
flow reaches. All structures were modeled based on surveyed data unless specified otherwise:

e There are three pipeline/flume structures within the SBC study reach (B6, B41, & B42).
All three pipeline/flume crossings are above the highest modeled flow and contain no
embankments that constrict floodplain flow. The pipeline/flume cross sections were
modeled as cross sections with a 'Cross Section Lid' to capture the pipeline/flume
geometry.

e The railroad crossing at the Miles Crossing Split is adjacent to the active floodplain and
therefore was not surveyed per Section 3.1.2.1. The crossing produces minor
contraction and does not pose a risk of overtopping at design flows. Due to these
conditions, this bridge was modeled as a cross section with a ‘Cross Section Lid’ to
approximate the opening.

e The culvert road crossing on Railroad Split -1 was outside of and not adjacent to the
active floodplain and therefore was not surveyed per Section 3.1.2.1. As-built drawings
provide the culvert dimensions, inlet, and outlet elevations. This information was used
to model the structure and is provided in Appendix G.

e B41 and B43 are I-90 bridges located east of Butte. These two structures were under
construction during the SBC study. The MDT provided design drawings that were used to
model these two structures.

Table 3-5 summarizes the modeled hydraulic structures. Structure photos are shown in Appendix
D and structure sketches are shown in Appendix G.
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Table 3-5: Summary of Hydraulic Structures

Hydraulic Analysis Report

Reach: Silver Bow Creek — 1 Bridges
. River Station Type of Total Span Bridge/Weir Number of . .
Location (f) Structure (f) Width (f) s e S

Bl 1839 Bridge 67.9 11.9 0 n/a

B2 2846 Bridge 103.4 37.5 1 2.5

B3 6992 Fish Barrier 55 24.3 n/a n/a

B4 9304 Bridge 78.2 8.7 2 0.67
B5 10314 Bridge 77.4 14.9 0 n/a
B6* 11374 Bridge 92.9 2 2 0.5
B7A 19346 Bridge 56.6 14.4 0 n/a
B7B 19346 Bridge 52 16.2 0 n/a

B8 23461 Bridge 106.9 11 5 1,3.6,4.8
B9 24829 Bridge 61.3 12.5 4 1

B12 27739 Bridge 70 21 0 n/a
B13 27801 Bridge 75 14.6 2 2.7
B14 28513 Bridge 328.3 11 4 1,33,1,8.4
B15 28975 Bridge 88.4 10 1

Reach: Silver Bow Creek - 1 Culverts
Location River Station Type of Culvert Span Culvert Number of Length
(ft) Structure (ft) Height/Dia (ft) Barrels (ft)

B10 26193 Culvert NA 4 4 59
B11 27685 Culvert NA 4 4 39.5
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Reach: Silver Bow Creek - 2 Bridges
Location Rlver(ict)atlon 51—:,5; S:e Totz:]lcts;pan B\r/:;iig;/‘\?;slr Nur;;:resr of Pier Width (ft)
B17 36486 Bridge 36.7 14.5 0 n/a
B19 38567 Bridge 57.4 10 3 1
B20 38669 Bridge 71.1 10 4 1
B22 56127 Bridge 86.62 13 5 1
B23 56183 Bridge 94.8 14.3 6 1
B24 56220 Bridge 72.1 21.5 4 1
B25 56489 Bridge 56.9 13.2 0 n/a
B26 60622 Bridge 74.3 24 0 n/a
B27 60763 Bridge 57.2 9.2 3 1
B28 60822 Bridge 82 16.5 5 1
B29 65478 Bridge 46.8 18.5 0 n/a
B30 66103 Bridge 608.3 89.6 20 3
B31 71231 Bridge 51.7 13 0 n/a
B32 72118 Bridge 59.6 35.2 7 1
B33 76500 Bridge 51.9 12 0 n/a
B34 76606 Bridge 46.8 13 0 n/a
B35 78491 Bridge 68.1 35 2 1
Reach: Silver Bow Creek - 2 Culverts
ot | P | ol | G | || e
66.2, 66.2,
B16 33270 Culvert 12 8 3 48.6
B18 38482 Culvert NA 4 4 39.7 (all 4)
40, 40,
B21 41051 Culvert NA 4 4 37.3,38
Reach: Silver Bow Creek - 3 Bridges
Location Rlver(ict)atlon 51-:/5; S:e Tote;]lcts)pan B\r/i;:ilgfév(\;;lr Nur;;:resr of Pier Width (ft)
B37 79072 Bridge 46.9 12 0 n/a
B38 83513 Bridge 46.9 12 0 n/a
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Reach: Silver Bow Creek - 3 Culverts
Location River Station Type of Culvert Span Culvert Number of Length
(ft) Structure (ft) Height/Dia (ft) Barrels (ft)
B36 78491 Culvert 11.8 7.6 1 86.7
Reach: Silver Bow Creek - 4 Bridges
. River Station Type of Total Span Bridge/Weir Numberof | _. .
Location (ft) Structure (ft) Width (ft) piers | e Width (ft)
B40? 88739 Bridge 598 40 3 7
B41! 89182 Bridge 59.8 5.2 0 n/a
B42! 89419 Bridge 60.3 5.4 0 n/a
B43? 89563 Bridge 598 40 3 7
Reach: Silver Bow Creek - 4 Culverts
Location River Station Type of Culvert Span Culvert Number of Length
(ft) Structure (ft) Height/Dia (ft) Barrels (ft)
B39 85733 Culvert 11.8 7.6 2 49.9
Reach: Miles Crossing Bridges
. River Station Type of Total Span Bridge/Weir Number of . .
Location (ft) Structure (ft) Width (ft) piers | e Width ()
Railroad 3 104 Bridge 30 25 2 1
Reach: Miles Crossing Culverts
Location River Station Type of Culvert Span Culvert Number of Length
(ft) Structure (ft) Height/Dia (ft) Barrels (ft)
Ca 191 Culvert NA 4 4 40
Reach: Railroad Split - 1 Culverts
Location River Station Type of Culvert Span Culvert Number of Length
(ft) Structure (ft) Height/Dia (ft) Barrels (ft)
Culvert* 2674 Culvert 8.4 6 1 40
Reach: South Rocker Rd Bridges
. River Station Type of Total Span Bridge/Weir Numberof | _. .
Location (ft) Structure (ft) Width (ft) Piers | e Width (ft)
B36b 223 Bridge 48.2 33 1 1
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Reach: Santa Claus Rd Culverts
Location River Station Type of Culvert Span Culvert Number of Length
(ft) Structure (ft) Height/Dia (ft) Barrels (ft)
B39b 308 Culvert 11.8 7.6 1 49.6

1: Pipeline modeled as lid.

2:1-90 bridge, under construction modeled from design drawings.
3: Railroad bridge not surveyed, modeled as lid.

4: Haul road culvert not surveyed, modeled from as-builts.

ft: feet

Hydraulic structures were modeled using accepted engineering practices and per HEC-RAS
guidance documents. For the bridge approach sections, a contraction ratio of approximately 1:1
was initially used to set the ineffective flow areas. For sections downstream of the bridge, an
expansion ratio of approximately 2:1 was initially used to set the ineffective flow areas. The 2D
hydraulic model was used to verify that contraction/expansion ratios were set to represent the
site-specific hydraulic conditions. Section 3.9 provides additional information of other areas of
non-conveyance. Due to the floodplain topography and the channels incised nature at some
locations, the HEC-RAS standard bridge cross section 1 and cross section 4 were not always
placed based on contraction/expansion extents. In instances where structures are overtopped
and/or flanked, standard cross-section layouts were not applicable. Bridge cross sections were
placed in a manner to best represent active flow based on the results of the 2D HEC-RAS model
Pioneer created for the SBC study reach and engineering experience.

3.8 Roughness Coefficients

Using the 2011 Bing and 2014 Google aerial imagery of the study reach, areas of consistent land
use or roughness were delineated into polygons. Figure 10 - Figure 13 shows the delineated
polygons. The polygons were assigned a Manning’s roughness n value attribute. Manning’s n
values were determined based on aerial imagery evaluation, field reconnaissance, photographs,
experience, and professional judgement.

The Manning’s n roughness values as presented by Chow (Chow, 1959) and U.S. Geological
Survey (USGS) (Phillips & Tadayon, 2006) were the primary references for selecting values for
each land use type. Throughout the SBC study reach the SBC channel varies in bed material size,
channel vegetation, and overbank vegetation. To account for this variation, four channel
Manning’s n values were developed using the USGS composite Manning’s n method. The values
selected for each roughness area/land use type are listed in Table 3-6. Table 3-7 lists the location
where each channel Manning’s n value was applied.
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Table 3-6: Manning's n Roughness Coefficient Values

Roughness Area/Land Manning’s n

Use Type Value Description

Open Water 0.028 Coarse Gravel Channel*
Dirt/Pavement 0.020 Firm Earth!
Agriculture Fields 0.040 Mature Field Crops, (normal)?
Upland Grass 0.050 Scattered Shrubs, Heavy weeds?
Floodplain Grass 0.060 Light shrubs and trees in Summer (normal)?
Moderate Forest 0.080 Heavy stand of timber, few down trees (minimum)?
Heavily Forested 0.100 Heavy stand of timber, few down trees(normal)?
Moderate Willows 0.110 Dense Willows, summer straight (minimum)?
Dense Willows 0.150 Dense Willows, summer straight (normal)?

Finished concrete (0.015)+ 15-50% obstructions
Sl 0.045 (0.02)+small amount vegetation (0.01) = 0.045?
Channel 1 0037 Cobble (0.030)+minor surface irregularity (0.002)+ gradual

XS variation (0.002)+ <5% Obstructions (0.002) = 0.0372

Cobble (0.030)+minor surface irregularity (0.002)+ mostly
Channel 2 0.042 gradual XS variation (0.003)+ <5% Obstructions (0.002)+
mid-value of channel vegetation (0.005) = 0.0422

Gravel (0.028)+Minor Surface irregularity (0.002)+ mostly
Channel 3 0.046 gradual XS variation (0.003)+ mid-value <15% Obstruct,
(0.008)+ mid-value of channel veg. (0.005) = 0.0462

Gravel (0.028)+Minor Surface irreg. (0.002)+ mostly
Channel 4 0.053 gradual XS variation (0.003)+ high-value <15% Obstruct.
(0.015)+ mid-value channel veg. (0.005) = 0.0532

1: Value determined from Chow
2: Value determined from USGS

Table 3-7: Channel Manning's n Summary

River Station | Roughness Area Channel Manning's n

0 Channel 1 0.037
18,480 Channel 2 0.042
35,904 Channel 3 0.046
50,160 Channel 4 0.053
60,720 Channel 2 0.042
62,832 Channel 3 0.046
63,360 Channel 4 0.053
66,528 Channel 3 0.046
67,584 Channel 4 0.053
68,640 Channel 2 0.042
71,122 Channel 3 0.046
73,762 Channel 4 0.053
77,986 Channel 3 0.046
89,285 Channel 4 0.053
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3.9 Areas of Non-Conveyance

Pioneer applied the HEC-RAS /neffective Flow Area tool in the model to remove portions of
sections determined to be non-conveyance areas. Areas inundated by flood waters but identified
as not transporting effective flow were given an ineffective flow area designation. The areas
included the following:

e Backwater and ponded areas.

e Flow constriction or expansion.

e Areas isolated by non-accredited levees, railroad embankments, or elevated roads.
e High topography either upstream or downstream that limits flow to a lower area.

Ineffective flow area limits and elevations were determined from an analysis of the site
topography, impacts due to hydraulic structures, and areas isolated from active flood waters.
The 2D Hydraulic model was also used as a reference to identify areas of non-conveyance.
Topographic depressions determined not to be accessible by flowing water were removed using
the Blocked Obstruction tool in HEC-RAS and marked as permanent ineffective flow areas.
Modeling results for the 100-year and 500-year inundation maps were checked and edits made
to accurately model these areas. This process was iterative until a final inundation map was
developed. The ineffective flows and blocked obstruction areas are provided in Appendix E
(Modeled Cross Sections). The cHECk-RAS reports (Appendix F) also provides information on the
non-conveyance areas. Section 3.7 provides additional detail for the hydraulic structure
bounding sections.

3.10 Model Calibration

The FEMA Guidelines (FEMA, 2016a) require calibrating the hydraulic model parameters using
measured elevation data from major historic floods. The last significant flood event (AEP of 10%
or larger) occurred in the spring of 2003. The majority of SST OU construction was not
completed until fall of 2003. Due to the lack of significant flood events post SST OU reclamation,
calibration to past flood events based on current topography was not possible. FEMA guidance
(FEMA, 2016a) states if calibration data “is lacking or are out of date the Mapping Partner should
determine the roughness coefficients using Cowan’s method.” These values are to be compared
to published values and observations from site visits. Cowan’s method of determining
Manning’s n is described in the USGS literature (Phillips & Tadayon, 2006) and was used to
determine the channel Manning’s n values. Floodplain Manning’s n were based on published
values, site observations, and engineering experience.

3.11 Letter of Map Change and Previous Studies

FEMA requires the determination of the applicability of all effective map revisions including
Letter of Map Amendments (LOMAs) and LOMRs (FEMA, 2016b). If map revisions are deemed
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applicable, map revisions will be incorporated into the floodplain study. At the time of the SBC
hydraulic analysis, no effective map revisions were filed within the SBC study reach.

3.12 Floodway Analysis

The floodway encroachment analysis was completed using Method 4 and the allowable State of
Montana maximum surcharge of 0.5 feet. Equal conveyance reduction from each side of the
floodplain was used. Ineffective flow areas were not included within the floodway. Floodway
delineation began at the downstream section and proceeded upstream while maximizing the
surcharge. Transitions were slightly adjusted using Method 1 and editing tools in ArcGIS to retain
smooth transition between sections and incorporate the main channel profile baseline. All
sections maintained a surcharge of 0.0 feet to 0.5 feet. The results of the floodway computations
are tabulated at the lettered cross sections in the FWDTs in Appendix C.

3.13 cHECk-RAS

The FEMA cHECK-RAS, Version 2.01 (FEMA, 2013), validation tool for HEC-RAS was used to check
the validity of the hydraulic analysis discussed above. The program checks five categories:

e NT (Manning’s roughness coefficients and transition loss coefficients)
e XS (cross sections)

e Floodways

e Structures

e Profiles

The program routine developed report tables for each of the five areas. The generated reports
including any clarifying comments are provided in Appendix F.

4 FLOODPLAIN MAPPING

Pioneer used the flood map tools in GeoHECRAS software to generate the floodplain mapping
spatial files for the SBC study reach. The tool was set to remove high areas of less than 1 acre in
size and develop the inundation extents and floodway boundary. The GeoHECRAS data were
imported into ArcGIS for final compilation and minor editing of the floodway. Shape file products
developed included the profile baseline/stream centerline, HEC-RAS model cross sections
(lettered and unlettered), BFEs, structures, floodway boundaries, and the 1% and 0.2% annual-
chance floodplain boundaries. Pioneer will create a water surface elevation grid, depth grid, and
manually smooth out the inundation boundaries to remove small jagged edges on the extent
boundary as part of the Floodplain Mapping task. The preliminary floodplain work maps
developed are included in Appendix A.
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4.1 Tie-Into Effective Mapping

Both the upstream and downstream study extent for the SBC study reach tie into existing
approximate Zone A floodplain boundaries (Appendix A). The effective floodplain boundary for
Butte-Silver Bow county was obtained from the existing National Flood Hazard Layer (NFHL). The
effective boundary for Deer Lodge County was digitized from the existing FIRM map. Proposed
tie-in transitions to the effective floodplain mapping are shown on the hydraulic work maps
(Appendix A).

5 FLOOD INSURANCE STUDY PRODUCTS

5.1 Flood Profile

Digital profiles of the 10%-, 4%-, 2%-, 1%-, 0.2%, and 1%+ AEP flood water surface elevations
were developed for the SBC study reach using FEMA’s RASPLOT software. The resulting profiles
for the study are included in Appendix B.

5.2 Floodway Data Table

Previously described in Section 3.12, a floodway encroachment analysis was completed for the
study reach. The results of the floodway analysis are summarized in the FWDTs in Appendix C.
Water surface elevations conforming to the 1% AEP, including the floodway resultant water
surface, were tabulated for the lettered cross sections and rounded to the nearest tenth of a
foot. The water surface difference between the normal profile and floodway were subtracted
and reported as the increase in the FWDTSs.
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Appendix A Hydraulic Work Maps

I hereby certify that the hydraulic work maps prepared for this project were done so under my direct supervision
and that | am a duly Licensed Professional Engineer under the laws of the State of Montana.
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Jonathan Jupf;/é.
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Date: __05/17/19 Montana Registration No. __ 51146
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/M\ Physical Map Revision Silver Bow Creek
V/ONVELR

TECHNICAL SERVIEES, IVE Hydraulic Analysis Report

Appendix C Floodway Data Tables



1% ANNUAL CHANCE FLOOD WATER SURFACE

G 319vL

LOCATION FLOODWAY
ELEVATION (FEET NAVD88)
MEAN
CROSS WIDTH SECTION WITHOUT WITH
DISTANCE AREA VELOCITY REGULATORY INCREASE
SECTION (FEET) FLOODWAY FLOODWAY
(SQ. FEET) (FEET/SEC)
A 774 222 433 35 5,078.5 5,078.5 5,079.0 0.5
B 1,996 236 301 5.1 5,084.8 5,084.8 5,085.3 0.5
C 3,304 393 710 2.2 5,093.4 5,093.4 5,093.4 0.0
D 4,758 57 198 7.8 5,102.1 5,102.1 5,102.4 0.3
E 6,136 110 243 6.3 51104 5,110.4 5,110.5 0.1
F 6,792 70 188 8.2 5,115.0 5,115.0 5,115.0 0.0
' Feet above Deer Lodge County Border.
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

SILVER BOW COUNTY, MT

(ALL JURISDICTIONS)

FLOODING SOURCE: SILVER BOW CREEK




1% ANNUAL CHANCE FLOOD WATER SURFACE

G 319vL

LOCATION FLOODWAY
ELEVATION (FEET NAVD88)
MEAN
CROSS WIDTH SECTION WITHOUT WITH
DISTANCE AREA VELOCITY REGULATORY INCREASE
SECTION (FEET) FLOODWAY FLOODWAY
(SQ. FEET) (FEET/SEC)
AL 50,997 551 549 15 5,303.3 5,303.3 5,303.5 0.2
AM 52,168 147 355 2.4 5,306.7 5,306.7 5,307.1 0.4
AN 53,469 225 493 1.7 5,309.1 5,309.1 5,309.6 0.5
AO 55,902 123 344 2.5 5,314.5 5,314.5 5,314.9 04
' Feet above Deer Lodge County Border
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

SILVER BOW COUNTY, MT

(ALL JURISDICTIONS)

FLOODING SOURCE: SILVER BOW CREEK




1% ANNUAL CHANCE FLOOD WATER SURFACE

G 319vL

LOCATION FLOODWAY
ELEVATION (FEET NAVD88)
MEAN
CROSS WIDTH SECTION WITHOUT WITH
DISTANCE AREA VELOCITY REGULATORY INCREASE
SECTION (FEET) FLOODWAY FLOODWAY
(SQ. FEET) (FEET/SEC)

AW 66,531 43 132 a7 5,348.5 5,348.5 5,348.5 0.0
AX 68,086 53 227 2.7 5,352.9 5,352.9 5,353.3 0.4
AY 70,345 319 493 1.3 5,357.9 5,357.9 5,358.2 0.3
AZ 71,345 42 177 35 5,361.7 5,361.7 5,361.9 0.2
BA 72,420 89 217 2.9 5,364.6 5,364.6 5,364.9 0.3
BB 75,786 66 203 3.0 5,374.5 5,374.5 5,374.9 04
BC 76,850 52 184 3.3 5,378.5 5,378.5 5,378.8 0.3
BD 78,396 56 193 25 5,383.4 5,383.4 5,383.9 0.5
BE 79,558 203 283 2.1 5,387.3 5,387.3 5,387.4 0.1

' Feet above Deer Lodge County Border.
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

SILVER BOW COUNTY, MT

(ALL JURISDICTIONS)

FLOODING SOURCE: SILVER BOW CREEK




1% ANNUAL CHANCE FLOOD WATER SURFACE

G 319vL

LOCATION FLOODWAY
ELEVATION (FEET NAVDS88)
MEAN
CROSS WIDTH SECTION WITHOUT WITH
DISTANCE AREA VELOCITY REGULATORY INCREASE
SECTION (FEET) FLOODWAY FLOODWAY
(SQ. FEET) (FEET/SEC)
A 94 52 93 1.3 5,384.0 5,384.0 5,384.5 05
B 321 40 67 18 5,385.7 5,385.7 5,385.9 0.2
" Feet above Junction with Silver Bow Creek.
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

SILVER BOW COUNTY, MT

(ALL JURISDICTIONS)

FLOODING SOURCE: SOUTH ROCKER RD SPLIT




/M\ Physical Map Revision Silver Bow Creek
V/ONVELR

TECHNICAL SERVIEES, IVE Hydraulic Analysis Report

Appendix D Study Area Photographs



Photo Number: 1

Date: 8/20/2018
/0 /‘/E. ER Description: Bridge 1 - Greenway Trail Pedestrian Bridge - Facing Downstream
1 7Fe

CHNICAL SERVICES, INC - - - -
Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 2

Date: 8/20/2018

Description: Bridge 2 - Highway Bridge — Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 3

Date: 8/20/2018

PIO/VEF Description: Bridge 3 - Concrete Fish Barrier - Facing Upstream

TECHNICAL SERVICES, INC

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 4

Date: 10/10/2018

Description: Bridge 4 - Pedestrian Bridge - Facing Downstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 5

Date: 10/10/2018

P/O/VEE Description: Bridge 5 - Railroad Bridge - Facing Upstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 6

Date: 10/25/2018

Description: Bridge 6 - Pipeline Crossing - Facing Southwest

Project: Silver Bow Creek Hydraulic Analysis
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Photo Number: 7

Date: 10/10/2018

P/O/VEE Description: Bridge 7A - Railroad Bridge - Facing Downstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 8

Date: 10/10/2018

Description: Bridge 7B - Railroad Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 9

Date: 10/10/2018

P/O/VEE Description: Bridge 8 - Railroad Bridge - Facing Downstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

AR T
s 5 el | .

Photo Number: 10

Date: 10/10/2018
/0 /‘/Z; E}? Description: Bridge 9 - Railroad Bridge - Facing Downstream
P2

CHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 11

Date: 10/10/2018

Description: Bridge 10 - CMP Culverts - Facing Upstream
P/O/VEE

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 12

Date: 10/10/2018
PJ-O/VEZ? Description: Bridge 11 - CMP Culverts - Facing Downstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 13

Date: 9/24/2018

P]O/VEE Description: Bridge 12 - Vehicle Bridge - Facing Downstream

TECHNICAL SERVICES, INC

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 14

Date: 9/24/2018

Description: Bridge 13 - Railroad Bridge - Facing Downstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 15

Date: 10/25/2018

P/O/VEE Description: Bridge 14 - Railroad Bridge - Facing Northeast

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 16

Date: 9/24/2018

Description: Bridge 15 - Railroad Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 17

Date: 9/24/2018

P/O/VEE Description: Bridge 16 - Concrete Culverts - Facing Downstream

TECHNICAL SERVICES, INC. - -
Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 18

Date: 9/24/2018

Description: Bridge 17 - Greenway Trail VVehicle Bridge - Facing Downstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 19

Date: 9/24/2018

Description: Bridge 18 -CMP Culverts - Facing Downstream
P/O/VEE

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 20

Date: 9/24/2018

Description: Bridge 19 - Railroad Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 21

Date: 9/24/2018

Description: Bridge 20 - Railroad Bridge - Facing East
P/O/VEE

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 22

Date: 9/24/2018

Description: Bridge 21 - CMP Culverts - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 23

Date: 9/24/2018

P/O/VEE Description: Bridge 22 - Railroad Bridge - Facing Upstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 24

Date: 9/26/2018

Description: Bridge 23 - Vehicle Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 25

Date: 9/26/2018

Description: Bridge 24 - Railroad Bridge - Facing Southwest

ONEER

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 26

Date: 9/26/2018

Description: Bridge 25 - Greenway Trail Pedestrian Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 27

Date: 9/26/2018

/0 /‘/E. E Description: Bridge 26 - Greenway Trail Pedestrian Bridge - Facing Downstream
1 7FCY

HNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 28

Date: 9/26/2018

Description: Bridge 27 - Railroad Bridge - Facing Downstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 29

Date: 9/26/2018

Description: Bridge 28 - Vehicle Bridge - Facing Downstream
P/O/Vb}‘?/?
7FCY

HNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 30

Date: 9/28/2018

Description: Bridge 29 - Vehicle Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 31

Date: 9/28/2018

P/O/VEE Description: Bridge 30 - East and Westbound Interstate 15 Bridges - Facing Upstream

TECHNICAL SERVICES, INC. . . . .
Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 32

Date: 9/26/2018

Description: Bridge 31 - Greenway Trail Pedestrian Bridge - Facing Downstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 33

Date: 9/26/2018

Description: Bridge 32 - Railroad Bridge - Facing Downstream
P/O/VL«YZA’

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 34

Date: 9/26/2018

Description: Bridge 33 - Greenway Trail Pedestrian Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 35

Date: 9/26/2018

/0 /‘/E. ER Description: Bridge 34 - Greenway Trail Pedestrian Bridge - Facing Upstream

HNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 36

Date: 9/26/2018

Description: Bridge 35 - Railroad Bridge - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 37

Date: 9/26/2018

P/O/VEE Description: Bridge 36 - CMP Arch Culvert - Facing Downstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 38

Date: 9/26/2018

Description: Bridge 37 - Greenway Trail Pedestrian Bridge - Facing South

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 39

Date: 9/26/2018

P/O/VEE Description: Bridge 38 - Greenway Trail Pedestrian Bridge - Facing East

TECHNICAL SERVICES, INC. - . . .
Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 40

Date: 9/26/2018

Description: Bridge 39 - CMP Arch Culvert - Facing Upstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 41

Date: 9/28/2018

Description: Bridge 41 - Flume Crossing - Facing West
P/O/VEE

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 42

Date: 9/28/2018

Description: Bridge 42 - Flume Crossing - Facing Downstream

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 43

Date: 9/26/2018

Description: C4 - Secondary Culvert - Facing Upstream
P/O/VEE

TECHNICAL SERVICES, INC

Project: Silver Bow Creek Hydraulic Analysis

Photo Number: 44

Date: 10/4/2018

P/O/VEE' Description: Bridge 36b - Secondary Opening - Facing Upstream

TECHNICAL SERVICES, INC?

Project: Silver Bow Creek Hydraulic Analysis




Photo Number: 45

Date: 10/4/2018

P/O/VEE Description: Bridge 39b - Secondary Culvert - Facing Upstream

TECHNICAL SERVICES, INC!

Project: Silver Bow Creek Hydraulic Analysis
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Appendix E Modeled Cross Sections
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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Elevation (ft)

HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS =71345
%.05*%.%.05 % .06 %02%;.06‘% . ‘.%.06% . % .05 %
5380 0 0'1 0 L d
| 2 545 2 egen
6 ——
1 Ground
| — A
Ineff
1 ®
5375 Bank Sta
5370
£ P
S 1 A
© ]
>
@
o ]
5365
5360
5355 T T T T T )
0 200 400 600 800 1000 1200
Station (ft)
HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS = 71266
7.05*%.%.05 % .06 %02%;.06‘%.‘ . % .06 % . %.05%
5380 0 10 0 L d
| 2 545 2 egen
6 —
1 Ground
| — A
Ineff
®
Bank Sta
g
c
kel
©
>
@
w
5355 T T T T )
0 200 400 600 800 1000
Station (ft)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS = 68086
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS = 66531
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS = 65628
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS =56127 BR Railroad

Station (ft)

.045 % . % .045
53307 g Legend
] 5 ———
Ground
1 ®
] Bank Sta
5325
g i
g N
2 53207
>
@ 1
w
5315
5310 T T T T T
0 100 200 300 400 500
Station (ft)
HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS =56127 BR Railroad
.% N
53307 é g é Legend
8 —
1 Ground
| — A
Ineff
1 ®
5325 Bank Sta
5320
e ]
= ]
kel
© ]
>
@
o ]
5315 ]
5310
5305 T T T T )
0 200 400 600 800 1000

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS = 56082
D I :
5330 J 101 q Legend
| 555 5 9
3 ——
1 Ground
| — A
Ineff
1 ®
5325+ Bank Sta
5320
e ]
c
kel )
© ]
>
@
o ]
5315
5310
5305 T T T T T T — —
-200 0 200 400 600 800 1000 1200
Station (ft)
HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS = 55902
.05 % .06 % .028 % .06 % . %.053% % .06 % .
5335 1 1 0 Legend
1 5 5 2 9
4 e —
Ground
I ——h—
1 Ineff
5330 ®
1 Bank Sta
5325
g 4
= ]
2 53207
> 4
@
i ]
5315
5310
5305 T T T T T T )
100 200 300 400 500 600 700
Station (ft)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS =55171
6.06%.028 ;d . % .06 %‘ . L% .06 ;d
5330 0 10 L d
[ 65 555 2 egen
3 ——
q Ground
| — A
Ineff
1 ®
5325+ Bank Sta
5320
e ]
g
© ]
>
@
o ]
5315
5310
5305 T T T T )
0 200 400 600 800 1000
Station (ft)
HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-2 RS =54351
< 05% .06 % .028 % .06 %‘ . L% .06 %
5322+ 10 0 L d
555 2 egen
4 3 R
Ground
PR
Ineff
®
Bank Sta
g
c
kel
©
>
@
w
5304 T T T T )
0 200 400 600 800 1000
Station (ft)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-1 RS =2846 BR Fairmont Rd
.05 % .06%.037% .06 % .08%
5110 L
egend
] —
L Ground
| — A
Ineff
1 ®
5105 Bank Sta
5100
e ]
c
kel )
© ]
>
@
o ]
5095
5090
5085 T T T )
0 200 400 600 800
Station (ft)
HEC-RAS Model Plan: SilverBowCr 5/17/2019
River = SilverBowCreek Reach = SilverBowCreek-1 RS =2846 BR Fairmont Rd
7.05*%&.06%. . L% .06 % - .06 u
5110 10 0 L
| 131 2 2 egend
7 —
1 Ground
PR
Ineff
1 ®
5105 Bank Sta
5100
e ]
= ]
kel
© ]
>
@
o ]
5095
5090
5085 T T T T )
0 200 400 600 800 1000
Station (ft)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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HEC-RAS Model Plan: SilverBowCr 5/17/2019
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/M\ Physical Map Revision Silver Bow Creek
V/ONVELR

TECHNICAL SERVIEES, IVE Hydraulic Analysis Report

Appendix F cHECk-RAS Reports



HEC-RAS Project:
Plan File:
Geometry File:
Flow File:

Report Date:

cHECK-RAS Report

silverbowcreek.prj
silverbowcreek.p07
silverbowcreek.g07
silverbowcreek.f06
5/9/2019

Message ID

Message

Cross sections affected

Comments

MP SW 01DD

The nanme of the streamis
($streamane$) .

The flow regime is subcritical or
m xed flow

The downstream starting water-
surface el evation, SWBEL, is
conputed fromdifferent nethods.

MP TW 01

The Top Wdth Act is the same for
$profilenamel$ flood and

$profil enanme2$ fl ood.

The vel ocity head for
$profilenanel$ flood is greater
than 0.5 ft.

The top width of the active flow
area appears to be too narrow
The location of the ineffective
flow stations should be

i nvesti gat ed.

36486(Bri dge- UP)

Model ed correctly,

top

wi dth controlled by

bri dge,
flow.

not ineffective

M5 | F 01S2L

This is Section 2 of Miltiple
Structures.

Left Ineffective Flow Station was
not considered at Section 2.

The Multiple Block Ineffective

Fl ow option shoul d be used.

The left ineffective flow

el evation shoul d be higher than
the highest discharge that has
low flow or pressure flow or |ess
than the WBEL of the | owest

di scharge that has weir flow

The placenment of the ineffective
flow stations is explained on
page 5-10 of the

Applications CGuide (HEC, 2010).

Ml ti pl

e bl ock

ineffectives are used,
correctly.

M5 | F 01S2R

This is Section 2 of Miltiple
Structures.

Ri ght Ineffective Flow Station
was not considered at Section 2.
Mul tiple Block Ineffective Flow
option shoul d be used.

The right ineffective flow

el evation shoul d be higher than
the highest discharge that has
low flow or pressure flow or |ess
than the WSEL of the | owest

di scharge that has weir flow
The placenment of the ineffective
flow stations is explained on
page 5-10 the

Applications CQuide (HEC, 2010).

Ml ti pl

e bl ock

ineffectives are used,
correctly to account
for ineffective flow

out si de of

rail grade.

M5 | F 01S2R

This is Section 2 of Miltiple
Structures.

Ri ght Ineffective Flow Station
was not considered at Section 2.
Mul tiple Block Ineffective Flow
option shoul d be used.

The right ineffective flow

el evation shoul d be higher than
the highest discharge that has
low flow or pressure flow or |ess
than the WSEL of the | owest

di scharge that has weir flow
The placenment of the ineffective
flow stations is explained on
page 5-10 the

Applications CGuide (HEC, 2010).

Ml ti pl

e bl ock

ineffectives are used,
correctly.




This is Section 3 of Miltiple
Structures.

Left Ineffective Flow Station was

not considered at Section 3.

Mul tiple Block Ineffective Flow
option shoul d be used.

The left ineffective flow

el evation should be equal to
$LMhTpRAUS.

The placement of the ineffective

flow stations is explained on
page 5-10 of the
Applications CQuide (HEC, 2010).

Ineffective flows are
used correctly.

This is Section 3 of Miltiple
Structures.

Left Ineffective Flow Station was

not considered at Section 3.

Mul tiple Block Ineffective Flow
option shoul d be used.

The left ineffective flow

el evation should be equal to
$LMhTpRAUS.

The placement of the ineffective

flow stations is explained on
page 5-10 of the
Applications CGuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used,
correctly to account
for ineffective flow
outsi de of rail grade.

This is Section 3 of Miltiple
Structures.

Left Ineffective Flow Station was

not considered at Section 3.

Mul tiple Block Ineffective Flow
option shoul d be used.

The left ineffective flow

el evation should be equal to
$LMhTpRAUS.

The placement of the ineffective

flow stations is explained on
page 5-10 of the
Applications CGuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used,
correctly.

This is Section 3 of Miltiple
Structures.

Ri ght Ineffective Flow Station
was not considered at Section 3.
Mul tiple Block Ineffective Flow
option shoul d be used.

The right ineffective flow

el evation should be equal to
$RWhTpRAUS.

The placement of the ineffective

flow stations is explained on
page 5-10 of the
Applications CQuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used,
correctly to account
for ineffective flow
outsi de of rail grade.

M5 | F 01S3L
M5 | F 01S3L
M5 | F 01S3L
M5 | F 01S3R
M5 | F 01S3R

This is Section 3 of Miltiple
Structures.

Ri ght Ineffective Flow Station
was not considered at Section 3.
Mul tiple Block Ineffective Flow
option shoul d be used.

The right ineffective flow

el evation should be equal to
$RWhTpRAUS.

The placement of the ineffective

flow stations is explained on
page 5-10 of the
Applications CQuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used,
correctly.




NT RC 01L

Al of the left overbank
Manning’s "n" values are |ess
than 0. 030.

The "n" val ues for the overbank
areas are usually larger than

0. 030 (Chow, 1959, page 113).
The "n" val ue(s) should be re-
eval uat ed.

Fol | ow the procedure outlined to
conpute the overbank "n" val ue(s)
for a natural floodplain (FHWA,
1984).

O followthe procedure outlined
to compute the "n" values for

ur ban devel opnent (USGS, 1977).
Pl ease submit supporting
information on the eval uation of
the "n" val ues.

104; 2491; 2638; 2674(Cul vert-
DN); 2674(Cul vert-UP); 2720;
2847; 3121; 3746; 819; 1342;
1903; 2052; 118; 0; 774; 1227,
1642; 1822; 1838(Milti Qpen-DN);
4758; 6136; 6481; 6792; 6940;
6992(I nli neveir- DN)

6992(1I nlineWeir-UP); 7020; 7076;
7120; 7591; 8102; 10519; 10959;
11313; 11374; 11434; 11560;
11602; 11944; 12184; 12644,
12841; 13199; 13431; 13910;
14439; 15165; 15510; 15835;
16187; 16922; 17675; 19162,
23461(Bridge-UP); 23474; 23587;
24336; 24690; 24801,

24829(Bri dge-DN); 24829(Bri dge-
UP); 24843; 24922; 25514; 26025;
26148; 26193(Cul vert-DN):
26193(OJ| vert-UP); 26221; 26308;
26851; 27530; 27651;

27685( Cul vert-DN); 27685(Cul vert -
UP); 27719; 27739(Bridge-DN);
27739(Bridge-UP); 27769;
27801(Bridge-DN); 27801(Bridge-
UP); 27832; 28038; 28498(Bridge-
UP); 28552; 28922; 28959(Bri dge-
DN); 29087; 30230; 31077; 31886;
32457; 33083; -141; 34097; 35079;
36170; 36352; 36457;

36486(Bri dge-DN); 36486( Bri dge-
UP); 36516; 36683; 37394; 56199;
56370; 56456; 56489(Bridge-DN);
56489(Bri dge- UP); 56512; 56569;
57380; 58246; 58866; 59417;
60154; 60549; 60588;

60622(Bri dge-DN); 60763(Bri dge-
UP); 60793; 60822(Bridge-DN);
61402; 62008; 62761; 63427;
64068; 64653; 65189; 65329;
65436; 65478( Bri dge- DN) ;
65478(Br|dge UP); 65508; 65628;
65781, 65968; 66103(Bri dge- DN)
66103(Bri dge- UP); 66267; 66531
68086; 68902; 69751; 70474;
70494(Mul ti Open-DN); 70596;
70932; 71186; 71231(Bridge-DN);
71231(Bridge-UP); 71266; 71345;
71572; 71972; 72094,

72118( Ml ti Open- DN) ;

72118(Mil ti Open- UP); 72139;
72228; 72420; 72779; 73754;
74873. 75786; 76465:

76500( Bri dge-DN); 76605(Bri dge-
UP); 76701; 76850; 77426; 77953;
78257; 78445; 78491(Cul vert-DN);
78491(Cul vert-UP); 78562; 78630;
78764; 78974, 79055;

79073( Mul ti Open-DN) ;

79073(Mul ti Open- UP); 79091;
79154; 79558; 79829; 80566;
81281; 81670; 82283 82965
83417; 83495; 83514(Milti Open-
DN); 83514(Milti Qpen-UP); 83543;
83638; 84280; 84962; 78396;
85615; 85696; 85733(Cul vert-DN);
85733(Cul vert-UP); 85782; 85873;
86027; 86550; 87244; 87789;
88355; 88513; 88739(Br| dge- DN) ;
88739(Bri dge- UP); 88899; 88995;
89182; 89287; 89421 89510;
89563(Bri dge-DN); 89707; 89951;
90215; 85584

Not all overbank val ues
are less than 0.03 only
roads (0.02) and

standi ng water (0.028)




NT RC 01R

Al of the right overbank "n"

val ues are less than 0.030.
Manning’s "n" values for the
overbank areas are usually |arger
than 0.030 (Chow, 1959, page
113).

The "n" val ue(s) should be re-
eval uat ed.

Fol | ow t he procedure on pages 17
and 54 of (FHWA, 1984) to conpute
the overbank "n" value for the
natural fl oodpl ain.

O followthe procedure in (USGS,
1977) to conpute the "n" val ue
for urban devel opnent.

Pl ease submit supporting

i nformation on the eval uation of
"n" val ue.

2491,
2720;
1342;

2638;
2847,

2674(Cul vert-DN);
3121; 3746; 819;

1903; 2052; 118; 0; 774,
1227; 1642; 1822; 1838(Milti Open-
DN); 1838( Ml ti Open-UP); 1854,
1996; 2258; 2653; 2789;

2846(Bri dge-DN); 2952; 3058;

3304; 3917; 4758; 5190; 6136;
6481; 7076; 7120; 7591; 8102;
8947; 9165; 9280; 9304(Bridge-
DN); 9304(Bridge-UP); 9337; 9446;
10138; 10519; 10959; 11313,

11374; 11434; 11560; 11602;

11944; 12184; 12644; 12841,

13199; 13431; 13910; 14439;

15165; 15510; 15835; 17675;

18357; 19162; 19518; 20061,

20639; 21420; 21807; 22054;

22579; 23328; 23474; 23587;

24336; 24690; 24801;
24829(Bridge- UP); 24843; 24922;
25514; 26025; 26148;

26193(Cul vert-DN); 26193(Cul vert-
UP); 26221; 27685(Cul vert-UP);
27719; 27739(Bridge-DN);
27739(Bridge-UP); 27769;

27801(Bri dge-DN); 28038; 28375;
28439; 28498(Bridge-DN);

28498( Bri dge- UP); 28552; 28606;
28804; 29087; 30230 31077

31886; 32457; 33083; -141;
36486(Bri dge- UP); 36516; 36683;
37394; 38085; 38324; 38823;

39482; 40331; 40841; 41000;
41051( Cul vert-DN); 44198; 44896;
45586; 46642; 47845; 48882;

49807; 50997; 51449; 54351;

55171; 55902; 56152; 56199;

56370; 56456; 56489(Bridge-DN);
58866; 59417; 60763(Bridge- UP);
60793; 60822(Bridge-DN); 61402;
62008; 62761; 63427; 64068;

64653; 65189; 65329; 65436;
65478(Bridge-DN); 65478(Bridge-
UP); 65508; 65628; 65781; 65968;
66103(Bri dge-DN); 66103(Bri dge-
UP); 66267, 66531; 67248; 68086;
68902; 70345; 70474;
70494( Mul ti Open-DN) ;
70494( Ml ti Open- UP) ;
70596; 70932; 71186;
71231( Bri dge- DN) ; 71231( Bri dge-
UP); 71266; 71345; 71972; 72094,
72118(Mul ti Open-DN); 74873;
76500( Bri dge- UP); 76534; 76557;
76605(Bri dge-DN); 76605(Bri dge-
UP); 76701; 76850; 77426; 77953;
78257; 78764; 78974; 79055;
79073( Mul ti Open-DN) ;

79073(Mul ti Open- UP); 79091;
79154; 79558; 80566; 81281;
81670; 82283; 83495;
83514( Ml ti QJen- DN) ;
83514( Ml ti Open- UP) ;
83638; 84280; 88355;
88739( Bri dge- UpP) ; 88899; 89707;
89951; 90215; 94

70521;

83543,

Not all overbank val ues
are less than 0.03 only
roads (0.02) and

standi ng water (0.028)




NT RC 03C

Al of the channel "n" values are
equal to or less than 0.025

The "n" value of the channel is
usual Iy greater than 0.025

The "n" values or the Channe

Bank stations should be re-

eval uat ed

Sel ect the Channel Bank stations
to include bank slopes and | ow
flow channel to represent a
confined cross section

Channel Bank stations nust not be
pl aced at the banks of the |ow
flow channel, at the bottom of
the channel, or above the 1%
annual - chance wat er-surface

el evati on

Let HEC- RAS conpute the conposite
"n" val ues by using the
Horizontal Variation in "n"

Val ues option wi thin the channe
(HEC, 2010, HEC- RAS Reference
Manual , page 2-6).

O follow the procedure on pages
9 and 52 of (FHWA, 1984) to
conpute the total channel "n"

val ue

Pl ease submit supporting
informati on on the eval uation of
"n" val ue

2674(Cul vert-DN);

24829( Bri dge-

DN); 24829(Bri dge- UP)

Channel n value = 0.042

NT RC 03C

Al'l of the channel "n" values are
equal to or less than 0.025

The "n" value of the channel is
usual |y greater than 0.025

The "n" val ues or the Channe

Bank stations should be re-

eval uat ed

Sel ect the Channel Bank stations
to include bank slopes and | ow
flow channel to represent a
confined cross section

Channel Bank stations nust not be
pl aced at the banks of the |ow

fl ow channel, at the bottom of
the channel, or above the 1%
annual - chance wat er-surface

el evation

Let HEC- RAS conpute the conposite
"n" val ues by using the
Hori zontal Variation in "n
Val ues option within the channe
(HEC, 2010, HEC- RAS Reference
Manual , page 2-6).

O followthe procedure on pages
9 and 52 of (FHWA, 1984) to
conpute the total channel "
val ue

Pl ease subnmit supporting
information on the eval uation of
"n" val ue

n

2674(Cul vert-DN);

24829( Bri dge-

DN); 24829(Bri dge- UP)

Channel n value = 0.06

NT RC 05

The | eft overbank n-val ue of

$nl ob$ and the right overbank
n-val ue of $nrob$ are | ess than
or equal to the channel n-val ue
of $nch$.

Fol |l ow the procedure in (FHMA,
1984) to conpute the n-value for
the natural floodplain and the
channel

O follow the procedure in (USGS
1977) to conpute the n-value for
urban devel opnent .

Pl ease submit supporting

i nformati on on the eval uation of
n-val ues

2491; 2638; 2674(Cul vert-DN);

2720; 2847; 3121
1342; 1903; 2052
24829( Bri dge- UP) ;

3746; 819;
118;
27739(Bri dge-

UP); 27769; 27801(Bridge-DN);
56152; 56199; 60793; 89287

0.02 corresponds to
roads on the outside of
t he banks




NT RC 05

The | eft overbank n-val ue of

$nl ob$ and the right overbank
n-val ue of $nrob$ are |ess than
or equal to the channel n-val ue
of $nchs.

Fol | ow t he procedure in (FHWA
1984) to conpute the n-value for
the natural floodplain and the
channel

O follow the procedure in (USGS
1977) to conpute the n-value for
ur ban devel opnent .

Pl ease submit supporting
information on the eval uation of
n-val ues

2491,
2720;
1342;

2638; 2674(Cul vert-DN);
2847; 3121; 3746; 819
1903; 2052; 118

24829(Bridge- UP); 27739(Bridge-

UP) ;

27769; 27801(Bridge-DN);

56152; 56199; 60793; 89287

0.02 corresponds to
roads on the outside of
the banks, 0.06 is
grass |lined channe

NT RC 05 The | eft overbank n-val ue of 2491; 2638; 2674(Culvert-DN); Channel n val ue =0. 042
$nl ob$ and the right overbank 2720; 2847; 3121; 3746; 819
n-val ue of $nrob$ are | ess than 1342; 1903; 2052; 118
or equal to the channel n-value [24829(Bridge-UP); 27739(Bridge-
of $nch$. UP); 27769; 27801(Bridge-DN);
Fol | ow the procedure in (FHWA, 56152; 56199; 60793; 89287
1984) to conpute the n-value for
the natural floodplain and the
channel
O follow the procedure in (USGS
1977) to conpute the n-value for
ur ban devel opnent .
Pl ease subnmit supporting
i nformation on the eval uation of
n-val ues
NT RC 05 The | eft overbank n-val ue of 2491; 2638; 2674(Culvert-DN); Channel n val ue high
$nl ob$ and the right overbank 2720; 2847; 3121; 3746; 819; due to vegetation in
n-val ue of $nrob$ are |ess than 1342; 1903; 2052; 118; and around channe
or equal to the channel n-val ue 24829(Bridge-UP); 27739(Bri dge-
of $nch$. UP); 27769; 27801(Bridge-DN);
Foll ow the procedure in (FHWMA, 56152; 56199; 60793; 89287
1984) to conpute the n-value for
the natural floodplain and the
channel
O follow the procedure in (USGS
1977) to conpute the n-value for
urban devel opnent .
Pl ease submit supporting
information on the evaluation of
n-val ues
NT RS 02BDC This is the Downstream Bri dge 2846(Bridge-DN); 9304(Bridge-DN); |Channel n value is

Section (BRD). The channel n

val ue of $chldn$ for the
downstream i nternal bridge
openi ng section is equal to or

| arger than the channel n val ue
of $chl 2% at Section 2. Usually
the channel "n" value of the

bri dge openi ng section represents
the area bel ow the bridge deck
and is |less than the channel "n"
val ue of Section 2. The "n" val ue
for Section 2 represents the
natural valley channel section
roughness for the reach between
Section 3 and Section 4. Please
change the "n" value of the
internal bridge opening section
or provide supporting information
for the use of the higher "n"

val ue

19346( Bri dge-DN); 23461(Bridge-

DN) ;

27739(Bri dge-DN);

27801(Bridge-DN); 28498(Bri dge-

DN) ;

36486(Bri dge- DN) ;

38567(Bridge-DN); 38669(Bridge-

56489( Bri dge- DN) ;

60622( Bri dge- DN); 65478(Bri dge-

DN) ;

66103(Bri dge-DN);

71231(Bri dge-DN); 76500(Bri dge-

DN) ;

76605(Bri dge- DN) ;

88739(Bridge-DN); 89563(Bridge-
DN)

consi stent through
bri dge




NT RS 02BUC

This is the Upstream Bridge
Section (BRU). The channel n

val ue of $chlup$ for the upstream
i nternal bridge opening section
is equal to or larger than the
channel n val ue of $chl 3% at
Section 3. Usually, the channe
"n" value of the bridge opening
section represents the area bel ow
the bridge deck and is |ess than
the channel "n" value of Section
3

The "n" value for Section 3
represents the natural valley
channel section roughness for the
reach between Section 3 and
Section 4. Please change the "n"
val ue of the internal bridge
openi ng section or provide
supporting i nformation for the
use of a higher "n" value

2846( Bri dge- UP); 9304(Bridge- UP)
10314( Bri dge- UP); 19346( Bri dge-
UP); 27739(Bridge-UP);
27801(Bridge- UP); 28498(Bri dge-
UP) ; 36486(Bri dge- UP)
38567(Bridge- UP); 56489(Bridge-
UP); 60822(Bridge- UP)
65478(Bridge-UP); 66103(Bridge-
UP); 71231(Bridge-UP);
76500( Bri dge- UP) ; 76605(Bri dge-
UP); 88739(Bri dge- UP)

Channel n value is
consi stent through
bri dge

NT TL 01S2

This is Section2 of a hydraulic
structure. The contraction and
expansion | oss coefficients are
$cc$ and $ce$. They shoul d be
equal to 0.3 and 0.5
respectively, for typica
structure sections according to
page 5-8 of the HEC RAS Hydraulic
Ref erence Manual (HEC, 2010).

9280; 36457; 38637; 60588
72094; 88513; 89510

70474,

Hi gher coefficients
used to better
represent hydraulics

NT TL 01S3

This is Section3 of a hydraulic
structure. The contraction and
expansi on | oss coefficients are
$cc$ and $ce$. They shoul d be
equal to 0.3 and 0.5
respectively, for typica
structure sections according to
page 5-8 of the HEC-RAS Hydraulic
Ref erence Manual (HEC, 2010).

2896; 9337, 10391; 76701

Hi gher coefficients
used to better
represent hydraulics

NT TL 01S4

This is Section 4 of a hydraulic
structure. The contraction and
expansi on | oss coefficients are
$cc$ and $ce$. They shoul d be
equal to 0.3 and 0.5
respectively according to page 5-
8 of the HEC-RAS Hydraulic

Ref erence Manual (HEC, 2010).

79154

H gher coefficients
used to better
represent hydraulics

NT TL 02

Contraction and expansion | oss
coefficients are $cc$ and $ce$,
respectively. However, this cross
section is not at a hydraulic
structure. They shoul d be equa
to 0.1 and 0.3 according to page
5-8 of the HEC-RAS Hydraulic

Ref erence Manual (HEC, 2010).

7120; 33208

Hi gher coefficients
used to better
represent hydraulics

ST DT 01B

This is ($strucnane$). ' Upstream
Dist' of $distup$ in "Bridge
Wdth Table" is less than the
hei ght of the bridge opening of
$height$. This indicates that
Section 3 may not be placed at
the foot of the road embankment
or wing walls and may not
represent the natural valley
cross section

Section 3 should be relocated or
provide a statement that it
represents the natural valley
Cross section

The HEC- RAS geonetry file may
need to be recreated using a @S
pr ogram

Lengths at Sections 4, 3 and 2
and ' Upstream Di st' shoul d be
adj ust ed.

23461(Bridge- UP); 56220(Bridge-
UP)

Located between a
series of bridges, no
true natrual valley is
present. commrent

1 gnor ed




ST DT 01B

This is ($strucnane$). 'Upstream
Dist' of $distup$ in "Bridge
Wdth Table" is less than the
hei ght of the bridge opening of
$height$. This indicates that
Section 3 may not be placed at
the foot of the road embankment
or wing walls and may not
represent the natural valley
cross section.

Section 3 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

Lengths at Sections 4, 3 and 2
and ' Upstream Di st' shoul d be
adj ust ed.

23461(Bridge- UP); 56220(Bri dge-
UpP)

St ream nmakes sharp
angle to go under
bridge, XS represents
natural valley, comment
i gnor ed.

ST DT 01C

This is ($strucnane$). 'Distance
to Upstrm XS' of $distup$ in
‘Culvert Data Editor' wndowis

| ess than the height of the

cul vert opening of $height$.

This indicates that Section 3 may
not be placed at the foot of the
road enbanknent or wing walls and
may not represent the natural

val l ey cross section. Section 3
shoul d be rel ocated or provide a
statement that it represents the
natural valley cross section. A
HEC- RAS geonetry file may need to
be recreated using a G'S program
Lengths at Sections 4, 3 and 2
and 'Distance to Upstrm XS

shoul d be adj ust ed.

26193( Cul vert - UP)

XS represents natural
val | ey, conmment ignored

ST DT 02B

This is ($strucnane$).

' Downstream Dist' of $distdn$ in
'Bridge Wdth Table' is less than
the height of the bridge opening
of $height$. This indicates
that Section 2 may not be placed
at the foot of the road
embanknment or wing walls and nay
not represent the natural valley
cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

A HEC RAS geonetry file nmay need
to be recreated using a G S

pr ogram

Lengths at Sections 3 and 2

shoul d be adj ust ed.

27739(Bri dge-DN);
89563( Bri dge- DN)

56183( Bri dge-

Locat ed between a
series of bridges, no
true natrual valley is
present, conment

I gnor ed.

ST DT 02B

This is ($strucnane$).

' Downstream Dist' of $distdn$ in
'Bridge Wdth Table' is less than
the height of the bridge opening
of $height$. This indicates
that Section 2 may not be placed
at the foot of the road
embanknment or wing walls and nay
not represent the natural valley
cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

A HEC RAS geonetry file may need
to be recreated using a G S

pr ogram

Lengths at Sections 3 and 2

shoul d be adj ust ed.

27739(Bri dge- DN) ;
. 89563(Bri dge- DN)

56183( Bri dge-

Pl aced between

Interstate bridge and
flume. Flow is incised
and XS represents
natural valley XS




ST DT 02B

This is ($strucnane$).

' Downstream Dist' of $distdn$ in
"Bridge Wdth Table' is less than
the height of the bridge opening
of $height$. This indicates
that Section 2 may not be pl aced
at the foot of the road
embanknment or wing walls and nay
not represent the natural valley
cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

A HEC RAS geonetry file may need
to be recreated using a G S

pr ogram

Lengths at Sections 3 and 2

shoul d be adj ust ed.

27739(Bri dge-DN);

56183( Bri dge-

DN); 89563(Bri dge- DN)

XS pl aced between
mul tiple bridges.

ST DT 02C

This is ($strucnane$). The

cul vert downstream di st ance,

$di stdn$ is equal to Length_Chnl
at Section 3 minus (D stanceUp +
Cul vertLength). The culvert
downst ream di stance of $distdn$
is less than the height of the
cul vert opening of $height$.

This indicates that Section 2 nmay
not be placed at the foot of the
road enbanknent or wing walls and
may not represent the natural

val l ey cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

Lengths at Sections 3 & 2 should
be adj ust ed.

2674(Cul vert-DN);

308( Cul vert -

DN); 78491( Cul vert - DN)

XS pl aced at foot of
enbanknent .

ST DT 03

This is ($Structure$) section.
The Contraction Length is |onger
than the Expansion Length.
Section 4 channel distance of
$Lengt h_Chnl 4% is | onger than
Section 2 channel distance of
$Lengt h_Chnl 2%.

Section 4 and Section 1 should be
rel ocat ed.

The HEC- RAS geonetry file nmay
need to be recreated using a GS
program

308(Cul vert-UP);

23461(Bri dge-

UP); 27685(Cul vert - UP)

27739(Bri dge- UP) ;

27801( Bri dge-

UP); 36486(Bridge-UP);

38669( Bri dge- UP) ;

56183( Bri dge-

UP); 56220( Bri dge- UP);

60622( Bri dge- UP) ;

60763(Bri dge-

UP); 60822(Bridge-UP);

65478(Bri dge- UP) ;

66103( Bri dge-

UP); 76605(Bridge-UP);
78491(Cul vert-UP); 85733(Cul vert-
UP) ; 89563(Bri dge- UP)

Flow is incised and XS
represents natural
val l ey XS for studied
flows.

ST DT 03

This is ($Structure$) section.
The Contraction Length is |onger
than the Expansion Length.
Section 4 channel distance of
$Lengt h_Chnl 4$ is | onger than
Section 2 channel distance of
$Lengt h_Chnl 2$.

Section 4 and Section 1 should be
rel ocat ed.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

308( Cul vert-UP);

23461(Bri dge-

UP); 27685(Cul vert-UP);

27739(Bri dge- UP) ;

27801(Bri dge-

UP); 36486( Bridge- UP);

38669( Bri dge- UP) ;

56183( Bri dge-

UP); 56220(Bridge-UP);

60622(Bri dge- UP) ;

60763(Bri dge-

UP); 60822(Bridge-UP);

65478(Bri dge- UP) ;

66103( Bri dge-

UP); 76605( Bridge- UP);
78491(Cul vert-UP); 85733(Cul vert-
UP); 89563(Bri dge- UP)

XS pl aced at foot of
enmbanknent .

ST DT 03

This is ($Structure$) section.
The Contraction Length is |onger
than the Expansion Length.
Section 4 channel distance of
$Length_Chnl 4$ is | onger than
Section 2 channel distance of
$Lengt h_Chnl 2$.

Section 4 and Section 1 should be
rel ocat ed.

The HEC- RAS geonetry file may
need to be recreated using a @S
program

308(Cul vert-UP);

23461(Bri dge-

UP); 27685(Cul vert-UP);

27739(Bri dge- UP) ;

27801( Bri dge-

UP); 36486(Bri dge- UP)

38669(Bridge- UP) ;

56183( Bri dge-

UP); 56220(Bridge-UP);

60622( Bri dge- UP) ;

60763(Bri dge-

UP); 60822( Bridge- UP);

65478( Bri dge- UP) ;

66103( Bri dge-

UP); 76605(Bridge-UP);
78491(Cul vert-UP); 85733(Cul vert-
UP); 89563(Bridge- UP)

XS pl aced between
mul tiple bridges.




ST DT 03 This is ($Structure$) section. 308(Cul vert-UP); 23461(Bridge- XS pl aced just outside
The Contraction Length is longer [UP); 27685(Cul vert-UP); of 90 degree bend to
than the Expansion Length. 27739(Bridge-UP); 27801(Bridge- keep cross section
Section 4 channel distance of UP); 36486(Bridge-UP); over banks out of
$Lengt h_Chnl 4% is | onger than 38669(Bridge-UP); 56183(Bridge- channel .

Section 2 channel distance of UP); 56220( Bri dge- UP);

$Lengt h_Chnl 2$. 60622( Bri dge- UP); 60763(Bridge-
Section 4 and Section 1 should be|UP); 60822(Bridge-UP);

rel ocat ed. 65478(Bridge- UP); 66103(Bridge-
The HEC- RAS geonetry file nmay UP); 76605(Bridge-UP);

need to be recreated using a GS |78491(Cul vert-UP); 85733(Cul vert-
program UP) ; 89563(Bri dge- UP)

ST GD 02BD This is the Downstream Bridge 2846(Bridge); 9304(Bridge); G ound and Roadway Data
Secti on. 10314(Bri dge); 19346(Bridge); checked no issues found
There is only one bridge. 23461(Bridge); 24829(Bridge);

However, the |ow cord Iine 27739(Bridge); 27801(Bridge);
crosses the ground line at nore 28498(Bridge); 28959(Bridge);
than two | ocations. 36486(Bridge); 38567(Bridge);
The ground and deck/roadway data [38669(Bridge); 56127(Bridge);
shoul d be checked. 56183(Bridge); 56220(Bridge);
56489(Bridge); 60622(Bridge);
60763(Bridge); 60822(Bridge);
65478(Bridge); 66103(Bridge);
71231(Bridge); 76500(Bridge);
76605(Bridge); 88739(Bridge);
89563(Bridge); 223(Bridge)

ST GD 02BU This is the Upstream Bridge 2846(Bridge); 9304(Bridge); Ground and Roadway Data
Secti on. 10314(Bridge); 19346(Bridge); checked no issues found
There is only one bridge. 23461(Bridge); 24829(Bridge);

However, the low cord line 27739(Bridge); 27801(Bridge);
crosses the ground line at nore 28498(Bridge); 28959(Bridge);
than two | ocations. 36486(Bridge); 38567(Bridge);
The ground and deck/roadway data |38669(Bridge); 56127(Bridge);
shoul d be checked. 56183(Bridge); 56220(Bridge);
56489(Bridge); 60622(Bridge);
60763(Bridge); 60822(Bridge);
65478(Bridge); 66103(Bridge);
71231(Bridge); 76500(Bridge);
76605(Bridge); 88739(Bridge);
89563(Bri dge); 223(Bridge)

ST GD 05S1 This is Section 1. 89421(Bri dge) Cross section Lid is
'Cross Section Lid optionis used to nodel flunme and
used for this section. does not affect the
'Cross Section Lid data nmust be studi ed flows.
removed fromthis section, unless
the structure is nodel ed as
culverts in series.

ST GD 06 Left and/or right abutnent 223(Bridge) Structure is nodel ed
station conputed by the cHECk- RAS correctly, coment
programis equal to zero. i gnor ed.

CHECK- RAS cannot evaluate this
structure.
ST | F 01S2L This is Section 2 of a hydraulic [56183(Bridge); 56220(Bridge); Flow is not constricted

structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Left Ineffective
Fl ow stati on was not considered
at Section 2.

The ineffective flow station and
el evation should be inserted.

The left ineffective flow

el evation should be equal to

wsel 2 of $wsel $.

The placement of the left
ineffective flow station is
expl ai ned on page 5-7 of
Hydraul i ¢ Reference Manual
2010) .

( HEC,

60822( Bri dge) ;
88739(Bri dge);
223(Bridge)

76605(Bri dge) ;
89563( Bri dge) ;

by geonetry at this
| ocation.




ST I F 01S2R

This is Section 2 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Right Ineffective
Fl ow Station was not considered
at Section 2.

The ineffective flow station and
el evati on should be inserted.
The right ineffective flow

el evation shoul d be equal to
wsel 2 of $wsel $.

The pl acement of the right
ineffective flow station is

expl ai ned on page 5-7 of

Hydraul i ¢ Reference Manual (HEC,
2010).

56183(Bri dge);
60822(Bri dge);
223(Bridge)

56220( Bri dge) ;
89563( Bri dge) ;

Flow is not constricted
by geonetry at this
| ocati on.

ST | F 01S3L

This is Section 3.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Left Ineffective

Fl ow station was not considered
at Section 3.

The ineffective flow station and
el evati on should be inserted.
The left ineffective flow

el evati on should be equal to

I mt prdu of $I mt prdu$.

The pl acement of the |eft
ineffective flow station is

expl ai ned on page 5-7 of

Hydr aul i c Reference Manual (HEC,
2010) .

56127(Bri dge);
60763(Bridge);
88739(Bri dge);

56183(Bri dge);
76605(Bri dge) ;
89563( Bri dge)

Flow is not constricted
by geonetry at this
| ocati on.

ST I F 01S3R

This is Section 3 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil ename$.

However, the Right Ineffective
Fl ow station was not considered
at Section 3.

The ineffective flow station and
el evati on should be inserted.
The right ineffective flow

el evation shoul d be equal to
rmmt prdu of $rmmt prdu$.

The pl acement of the right
ineffective flow station is

expl ai ned on page 5-7 of

Hydraul i c Reference Manual (HEC,
2010).

23461(Bridge);
56183( Bri dge);
89563(Bri dge)

56127(Bri dge);
60763(Bri dge);

Flow is not constricted
by geonetry at this
| ocati on.

ST | F 01S3R

This is Section 3 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Right Ineffective
Fl ow station was not considered
at Section 3.

The ineffective flow station and
el evation shoul d be inserted.
The right ineffective flow

el evation should be equal to
rmmt prdu of $rmmt prdu$.

The placenment of the right
ineffective flow station is

expl ai ned on page 5-7 of

Hydraul i c Reference Manual (HEC,
2010) .

23461(Bridge);
56183(Bri dge);
89563( Bri dge)

56127(Bri dge);
60763(Bridge);

Flow is not constricted
by geonetry at this
l ocation.v




ST | F 02S2L This is Section 2. 38482( Cul vert) Weir flow occurs at
The selected profile is this location
$profil ename$.

Weir flow occurs at
($strucnanme$) .

However, left ineffective flow
station was not considered at
Section 2.

The ineffective flow station and
el evati on should be inserted.
The left ineffective flow

el evation should be |l ess than the
wsel 2 of $wsel $ of the
$profilename$ profile.

The pl acement of the |eft
ineffective flow station is

expl ai ned on page 5-7 of

Hydr aul i c Reference Manual (HEC,
2010).

ST | F 03S2L This is Section 2. 1822( Ml ti Open); Ineffective flow set
The selected profile is 6940( I nlineWir); 76465(Bridge); |for bridge enbanknent
$profil enanes. 83495( Ml ti Open) at multiple opening
Weir flow occurs at | ocati on.
($strucname$) .

However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel 23.

The ineffective flow el evation
should be |ower than the WSEL at
Section 2.

ST I F 03S2R This is Section 2. 6940( 1 nli neWeir) Ineffective flow set
The selected profile is for bridge enbanknent
$profil enanes. at multiple opening
Weir flow occurs at | ocati on.
($strucname$) .

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of

$wsel 2$.

The ineffective flow el evation
shoul d be | ower than the WBEL at
Section 2.

ST I F 03S3L This is Section 3. 1854( Ml ti Open); Ineffective flow set
The selected profile is 7020(InlineWeir); 56512(Bridge); |for bridge enbanknent
$profil enane$. 76534(Bridge); 83543(MiltiQpen) at multiple opening
Weir flow occurs at | ocati on.
($strucnanes).
However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel 3%. The
conmput ed upstream LM1TpRd is
$I mt pr du$.
The ineffective flow el evation
shoul d be equal to or |ower than
the conputed LWhTpRAU.
It should also be Iower than the
WBEL at Section 3.

ST | F 03S3L This is Section 3. 1854( Mul ti Open); I neffective flow set

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanes).

However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WBEL of $wsel 3%. The
conput ed upstream LMhTpRd is

$|l mt pr du$.

The ineffective flow el evation
shoul d be equal to or lower than
the conputed LWhTpRdU.

It should also be | ower than the
WSEL at Section 3.

7020( 1 nlineWeir); 56512(Bridge);
76534(Bridge); 83543(Milti Open)

for floodplain
t opography at nmultiple
openi ng | ocati on.




ST I F 03S3R

This is Section 3.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanme$) .

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of

$wsel 38. The conputed upstream
RWVhTpRd is $rmmt prdu$.

The 1 neffective flow el evation
shoul d be equal to or lower than
the conputed RVhTpRdU.

It should al so be | ower than the
WBEL at Section 3.

7020( 1 nl i neWeir)

Ineffective flow set
for bridge enbanknent
at multiple opening

| ocati on.

ST | F 04S2R

This is Section 2.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanes).

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of

$wsel 2. The upstream RVhTpRu is
$rmmt prdu$. The ineffective flow
el evation should be | ower than
the WBEL at Section 2.

1822( Ml ti Open) ;
76465(Bridge);

56456( Br i
83495( Ml ti

dge);
Qpen)

Weir flow does not
occur on the right
si de.

ST | F 04S3R

This is Section 3.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanes).

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of

$wsel 3. The conputed upstream
RWVhTpRd i s $rmmtprdu$. The
ineffective flow el evati on should
be equal to the conputed
RVhTpRdU.

1854( Mul ti Open);
76534(Bridge);

56512( Bri
83543(Mul t i

dge);
Open)

I nef fective boundari es
are set correctly.

ST | F 04S3R

This is Section 3.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnane$).

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of

$wsel 3. The conputed upstream
RWMhTpRd is $rmmtprdu$. The
ineffective flow el evation should
be equal to the conputed
RVhTpRAU.

1854( Ml ti Open);
76534(Bridge);

56512( Br i
83543( Ml ti

dge);
Qpen)

Weir flow does not
occur on the right
si de.

ST | F 05S2L

This is Section 2 of a hydraulic
structure.

The left ineffective flow station
is within the opening area of the
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the downstream | eft abut nent
station of $abutstal $ at
($strucnanme$). The Left
ineffective flow station should
be adj ust ed.

6940( I nlineWeir);
178( Bri dge)

65968( Bri dge) ;

I neffective flow
boundaries are set
correctly.




ST | F 05S2L This is Section 2 of a hydraulic [6940(InlineWir); 65968(Bridge); |[lneffective flow
structure. 178(Bri dge) boundaries are set for
The left ineffective flow station fl oodpl ai n t opogr aphy,
is within the opening area of the not bridge contraction.
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the downstream | eft abutnent
station of $abutstal$ at
($strucnanme$). The Left
ineffective flow station should
be adj ust ed.

ST | F 05S2R This is Section 2 of a hydraulic [6940(InlineWir); 28439(Bridge); |Ilneffective flow
structure. 65968( Bri dge); 88513(Bridge) boundaries are set for
The right ineffective flow f1 oodpl ai n t opogr aphy,
station is within the opening not bridge contraction.
area of the structure.

The right ineffective flow
station of $ineffstar$ is |less
than the upstreamright abutnent
station of $abutstar$ at
($strucnanme$). The Right
ineffective flow station shoul d
be adj ust ed.

ST | F 05S3L This is Section 3 of a hydraulic [7020(InlineWir); 66267(Bridge) I neffective flow
structure. boundaries are set
The left ineffective flow station correctly.
is within the opening area of the
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the upstream | eft abut ment
station of $abutstal$ at
($strucname$). The Left
ineffective flow station should
be adj ust ed.

ST | F 05S3L This is Section 3 of a hydraulic [7020(InlineWir); 66267(Bridge) Ineffective flow
structure. boundaries are set for
The left ineffective flow station fl oodpl ai n t opogr aphy,
is within the opening area of the not bridge contraction.
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the upstream | eft abut ment
station of $abutstal$ at
($strucnanme$). The Left
ineffective flow station should
be adj ust ed.

ST | F 05S3R This is Section 3 of a hydraulic [7020(InlineWir); 88899(Bridge) I neffective flow
structure. boundaries are set for
The right ineffective flow f1 oodpl ai n t opogr aphy,
station is within the opening not bridge contraction.
area of the structure.

The right ineffective flow
station of $ineffstar$ is |less
than the upstreamright abutnent
station of $abutstar$ at
($strucname$). The Right
ineffective flow station shoul d
be adj ust ed.
ST | F 06S3L This is Section 3. 23474(Bridge) I neffective flow

The selected profile is

$profil ename$.

Low or pressure flow occurs at
($strucnane$).

The Up_Dist of $updist$ at the
structure is less than the

openi ng hei ght of $openhei ght$ of
the structure.

The cHECk- RAS conputed |eft
ineffective flow station of
$conpi neffstal $

is less than the input left
ineffective flow station of

$i neffstal $.

The left ineffective flow station
shoul d be adjusted per the help

i nstructions and

t he HEG RAS nmnual .

boundaries are set
correctly,
i gnor ed.

comment




ST I F 07S1L

This is Section 1

Left Ineffective flow option was
considered at this section
However, it should be a fully
expanded cross section

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 3 of the
downstream structure

55902( Bri dge); 88355(Bridge)

Ineffective flow

boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction

ST | F 07S1R

This is Section 1

Ri ght Ineffective flow option was
considered at this section
However, it should be a fully
expanded cross section

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

This message should be ignored if
this section is Section 3 of the
downstream structure

55902(Bri dge); 88355(Bridge)

I neffective flow

boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction

ST | F 07S1R

This is Section 1

Ri ght Ineffective flow option was
considered at this section
However, it should be a fully
expanded cross section
Ineffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 3 of the
downstream structure

55902( Bri dge); 88355(Bridge)

This cross section is
not clear of the bridge
af fects, coment

i gnor ed

ST IF 07S4L

This is Section 4.

Left Ineffective flow option was
considered at this section
However, it should be a fully
expanded cross section

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 2 of the
upstream structure

60953(Bridge); 76850(Bridge)

Ineffective flow

boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction

ST | F 07$4R

This is Section 4.

Ri ght Ineffective flow option was
considered at this section
However, it should be a fully
expanded cross section

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

This message should be ignored if
this section is Section 2 of the

60953(Bri dge) ;
)

upstream structure.

I neffective flow

boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction




ST IF 07S$4R

This is Section 4.

Ri ght Ineffective flow option was
consi dered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 2 of the
upstream structure.

60728(Bridge); 60953(Bridge);
72228(Mul ti Open)

I nternedi ate section
bi rdge section.

ST | F 07$4R

This is Section 4.

Ri ght Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evati ons should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

This message should be ignored if
this section is Section 2 of the
upstream structure.

60728(Bridge); 60953(Bridge);
72228( Mul ti Open)

Section 2 of upstream
structure.

ST | F 09S2L

This is Section 2.

The hi ghest flood frequency that
is having low fl ow or pressure
flow

is $profil enane$. The
leftineffective flow el evation,

I neff_El _Left, should be equal to
or higher than the WSEL at
Section 2. However, the

Ineff_El _Left of $ineffell$ at
the left ineffective flow station
$ineffstal$ is lower than the
WBEL of $wsel 2$ at Section 2.

The Ineff_El _Left should be
raised to or above the WSEL at
Section 2.

2789(Bridge); 76557(Bridge);
88513(Bri dge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction.

ST | F 09S2L

This is Section 2.

The hi ghest flood frequency that
is having low fl ow or pressure
flow

is $profil enane$. The
leftineffective flow el evation,

I neff_El _Left, should be equal to
or higher than the WSEL at
Section 2. However, the

Ineff_El _Left of $ineffell$ at
the left ineffective flow station
$ineffstal$ is lower than the
WBEL of $wsel 2$ at Section 2.

The Ineff_El _Left should be
raised to or above the WSEL at
Section 2.

2789(Bridge); 76557(Bridge);
88513(Bri dge)

No left ineffective
flow at this section.

ST | F 09S3L

This is Section 3.

The hi ghest flood frequency that
is having low fl ow or pressure
flow is $profil enane$.

The left I neffective flow

el evation, Ineff El _Left, should
be equal to or higher than the
WBEL at Section 3.

However, the Ineff_El_Left of
$ineffell$ at the left
ineffective flow station
$ineffstal$ is lower than the
WSEL of $wsel 3% at Section 3.
The conputed Left Upstream

M ni num Top Road el evati on,
LMhTpRdU of $I mt prdu$ is higher
than the WBEL of $wsel 3% at
Section 3.

The Ineff_El_Left should be
raised to the conputed LMhTpRdU.

76701(Bridge); 88899(Bridge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction.




ST I F 09S3L

This is Section 3.

The hi ghest flood frequency that
is having |low flow or pressure
flow is $profil enane$.

The left ineffective flow

el evation, Ineff El _Left, should
be equal to or higher than the
WBEL at Section 3.

However, the |Ineff_ El_Left of
$ineffell$ at the left
ineffective flow station
$ineffstal$ is lower than the
WBEL of $wsel 3% at Section 3.
The conputed Left Upstream

M ni num Top Road el evati on,
LMhTpRdU of $I mtprdu$ i s higher
than the WBEL of $wsel 3% at
Section 3.

The Ineff_El _Left should be
raised to the conputed LMhTpRdU.

76701(Bridge);

88899( Bri dge)

No left ineffective
flow at this section.

ST | F 10S2L

This is Section 2 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mil tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations can be
consi dered non conveyance.
CcHECK-RAS will only check the
ineffective flow el evations

adj acent to the structure

openi ng.

56456( Br i dge)

Only one |eft
ineffective flow
pl aced.

ST | F 10S2R

This is Section 2 of a
($Structure$).

More than one set of Right

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mil tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations can be
consi dered non conveyance.
CcHECK-RAS wil |l only check the
ineffective flow el evations

adj acent to the structure

openi ng.

76465(Bri dge)

Only one right
ineffective flow
pl aced.

ST | F 10S3L

This is Section 3 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mil tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations can be
consi dered non conveyance.

The cHECKk-RAS will only check the
ineffective flow el evations

adj acent to the structure

openi ng.

88899( Bri dge)

No left ineffective
flows set at this
| ocati on.

ST | F 10S3R

This is Section 3 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mil tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations can be
consi dered non conveyance.
CcHECK-RAS will only check the
ineffective flow el evations

adj acent to the structure

openi ng.

23474(Bri dge) ;

56512( Bri dge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
and bridge contraction.




ST I F 10S3R

This is Section 3 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mul tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations
consi dered non conveyance.
CHECKk-RAS wi Il only check the
ineffective flow el evations
adj acent to the structure
openi ng.

can be

23474(Bridge); 56512(Bridge)

No right ineffective
flows set at this
| ocati on.

XS BO 02L

Mul tiple Block Qobstruction.

The Fl ow Code will be MBL.
The bl ock obstruction el evation
is higher than the |eft bank
el evati on.
The ground el evation within the
bl ock obstruction is |ower than
the hi ghest discharge WSEL.
The bl ock obstruction is not
within the block ineffective flow
stations.

If it is, the ineffective flow
el evation is lower than the

hi ghest di scharge WSEL.
This option is suitable to
represent individual buildings
within the floodway.
Conpute appropriate "n" values to
represent a group of buildings as
outlined in (USGS, 1977) or use
the I neffective Flow option.

1227; 1642; 1822; 1854; 1996;
2258; 2653; 36170; 36352; 51449;
52703; 53469; 54351; 55902

Bl ock obstruction used
to renmove | ow spots in
the topography not
conveyl ng fl ow.

XS CT 03

Maxi mum nunber of iterations is
$maxnoiter$ . It should be the
default value of 20.

XS DC 01

Di scharge decreases in the
downstreamdirection for

$assi gnednane$ fl ood.

There are no lateral structures.
Docunent ati on of hydrol ogic

anal ysis is required or provide
expl anati on.

3975; 453; 1838(Milti Open-UP);
33270(Mul ti Open- UP); 35886;
38608; 70494(Mil ti Open- UP);
72118( Ml ti Open-UP); 78630;
79073( Ml ti Open- UP) ;

83514( Mul ti Open- UP); 85873; 321

Fl ow does not decrease
at this location,
coment i gnored.

XS DC 01

Di scharge decreases in the
downstreamdirection for

$assi gnednane$ fl ood.

There are no lateral structures.
Docunent ati on of hydrol ogic

anal ysis is required or provide
expl anati on.

3975; 453; 1838(Milti Open-UP);
33270(Mul ti Open- UP); 35886;
38608; 70494(Mil ti Open- UP);
72118( Ml ti Open-UP); 78630;
79073( Ml ti Open- UP) ;
83514( Mul ti Open- UP) ;

85873; 321

Fl ow val ues correspond
to split flow and

mul ti pl e openi ng

condi ti ons, comment

i gnor ed.

XS DC 03

Di scharge is different between
the upstream side and downstream
side of the structure for

$assi gnednane$ flood. They shoul d
be the sane.

1822; 33208; 70474; 72094; 79055;
83495

Ml ti pl e openi ng
structure where in
channel flow changes in
downstream di recti on.
Qtotal is consistent.

XS DC 04L

There is no flow on the right
overbank at the downstream cross
section $presecno$ for the 1%
annual - chance flood. There is no
flow on the left overbank at this
Section $secno$.

Consi der placing a cross section
in between these sections.

The HEC- RAS geonetry file may
need to be recreated using a @S
program

3746; 3975; 819; 1342; 1903; 2052

Cross section placed
properly, conment
1 gnor ed.

XS DC 04R

There is no flow on the left
overbank at the downstream cross
section $presecno$. There is no
flow on the right overbank at
this Section $secno$ for the 1%
annual - chance fl ood.

Consi der placing a cross section
in between these sections.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

3746; 3975; 819; 1342; 1903; 2052

Cross section placed
properly, comment
1 gnor ed.




XS DF 01L

Divided flow. Flow code will be
DL

The $assi gnednane$ fl ood

di scharge has a divided flow
The starting and ending stations
of the cross section should not
extend beyond the watershed
boundary of the studied stream
Pl ease review the extent of the
cross section.

If the cross section extends
beyond t he wat ershed boundary
then the cross sections need to
be trimed and t he HEC RAS
geonetry file may need to be
recreated using a AS program
O use the ineffective flow
option, if it has not been
considered, to limt the extent
of the cross section or to bl ock
the divided flow area if it is a
| ocal depression.

1642; 1996; 40331; 41084; 47845

Fl ow di vi ded by hi gh
ground, road or

rai |l grade, comment

i gnor ed.

XS DF 01R

Divided flow. Flow code will be
DR

The $assi gnednane$ fl ood

di scharge has a divided flow
The starting and ending stations
of the cross section should not
extend beyond the watershed
boundary of the studied stream
Pl ease review the extent of the
cross section.

If the cross section extends
beyond t he wat ershed boundary
then the cross section needs to
be trimed and t he HEC RAS
geonetry file may need to be
recreated using a AS program
O use the ineffective flow
option, if it has not been
considered, to limt the extent
of the cross section or to bl ock
the divided flow area if it is a
| ocal depression.

26851; 28552; 36516

Fl ow di vi ded by high
ground, road or

rai |l grade, comment

i gnor ed.

XS DT 01

Both the right overbank distance
of $rob$ and the |eft overbank
di stance of $l ob$ are |onger than
the channel distance of $chl$ .
Pl ease review the creation of

| eft overbank, channel and right
over bank di stances.

The HEC- RAS geonetry file may
need to be recreated using a @S
program Pl ease resolve the

di fferences anpbng the distances.

41164

Fl ow | engths are
correct.

XS DT 02L

The Left overbank di stance of

$l ob$ is greater than the channel
di stance of $chl$ by nore than
two tines.

The Left overbank distance nay be
in error.

Pl ease review the creation of

| eft overbank, channel and right
over bank di stances.

The HEC- RAS geonetry file may
need to be recreated using a @S
program

Pl ease resol ve the differences
bet ween t he di st ances.

28606; 79055

Fl ow I engths are
correct.

XS DT 02R

The Ri ght overbank di stance of
$rob$ I's greater than the channel
di stance of $chl'$ by nore than
two tines.

The Ri ght overbank distance may
be in error.

Pl ease review the creation of

| eft overbank, channel and right
over bank di stances.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

Pl ease resol ve the differences
bet ween the di stances.

33389

Fl ow | engths are
correct.




XS EC 01BDL Cross section extended 76500( Bri dge- DN) Flow to the left is
vertically. Flow Code willbe ER ineffective, coment
The $assi gnedname$ WBEL of $wsel $ i gnor ed.

is higher than the starting
conbi ned CGR and Road station

el evati on of $grel v$.

The Left_Sta Eff is equal to the
starting GR station.

Section 2 and/or the Road section
shoul d be expanded to cover the
$assi gnednanme$ fl oodpl ai n.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

O use the lid option at the
upstream and downstream i nternal
sections and a | ateral

weir to determ ne the amount of
overfl ow down the roadway.

O provide explanati on why the
cross section should not be

expanded.

XS EC 01L Cross section extended 250; 325; 56; 179; 453; 28981; Split flow | ocation,
vertically. Flow Code will be EL. [35771; 35886; 94; 321 flowis accounted for
The $assi gnedname$ WBEL of $wsel $ i n nei ghboring reach.

is higher than the starting GR
station el evation of $grelv$.

The Left_Sta_Eff is equal to the
starting GR station.

If there is divided flow then
cross section should be trinmed
or the ineffective flow station
shoul d be used to bl ock the

di vi ded fl ow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnednanme$ fl oodpl ai n. The
HEC- RAS geonetry file may need to
be recreated using a G S program
O provide explanati on why the
cross section should not be

expanded.

XS EC 01L Cross section extended 250; 325; 56; 179; 453; 28981; XS placed to accurately
vertically. Flow Code will be EL. [35771; 35886; 94; 321 represent US face of
The $assi gnedname$ WBEL of $wsel $ bri dge, comment ignored

is higher than the starting GR
station elevation of $grelvs.

The Left_Sta_Eff is equal to the
starting GR station.

If there is divided flow then
cross section should be trinmed
or the ineffective flow station
shoul d be used to bl ock the

di vided flow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnedname$ fl oodpl ai n. The
HEC- RAS geonetry file may need to
be recreated using a G S program
O provide explanati on why the
cross section should not be
expanded.




XS EC 01R

Cross section extended
vertically. Flow Code will be ER
The $assi gnednane$ WBEL of $wsel $
i s higher than the ending GR
station el evation of $grelv$.

The Rght _Sta_Eff is equal to the
ending GR station.

If there is divided flow then the
cross section should be trinmed
or the ineffective flow station
shoul d be used to bl ock the

di vi ded fl ow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnednanme$ fl oodpl ain.
The HEC RAS geonetry file may
need to be recreated using a @S
program

O provide explanati on why the
cross section should not be
expanded.

325; 28922; 78396; 78630; 85584,
85873

Split flow | ocation,
flowis accounted for
in nei ghboring reach.

XS EC 01R

Cross section extended
vertically. Flow Code will be ER
The $assi gnednane$ WBEL of $wsel $
i s higher than the ending GR
station el evation of $grelv$.

The Rght _Sta_Eff is equal to the
ending GR station.

If there is divided flow then the
cross section should be trinmed
or the ineffective flow station
shoul d be used to bl ock the

di vi ded fl ow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnednanme$ fl oodpl ain.
The HEC- RAS geonetry file may
need to be recreated using a @S
program

O provide explanati on why the
cross section should not be
expanded.

325; 28922; 78396; 78630; 85584,
85873

XS placed to accurately
represent US face of
bridge, comment ignored

XS FS 01

The nanme of the streamis
$strearmane$. $frictionsl openane$
net hod was used. The Average
Conveyance nethod should be

sel ect ed.

XS GD 01

'Cross Section Lid optionis
used for this section.

I nstead, the bridge or culvert
option should be used.

Cross Section Lid option may be
used to nodel small obstructions,
such as, pipe crossing or if the
type of flow through the lid
sections and the main streamis
in super critical flow,

or if there is lateral weir flow
bet ween Sections 3 and 2 of a
structure.

104; 11374; 89182

Pi pel i ne/ Fl une, comment

i gnor ed

XS GD 01

'Cross Section Lid optionis
used for this section.

I nstead, the bridge or culvert
option should be used.

Cross Section Lid option may be
used to nodel small obstructions,
such as, pipe crossing or if the
type of flow through the lid
sections and the main streamis
in super critical flow,

or if there is lateral weir flow
bet ween Sections 3 and 2 of a
structure.

104; 11374; 89182

Used to illustrate

Rai | road deck

el evation, contraction
is mninml and does not
approach overtoppi ng.
Bridge has little
affect and is strictly
for illustrative

pur poses.




XS IF 01L

Fl ow code will be IL.

The area left of the ineffective
flow station may be considered
effective.

The $assi gnedname$ WBEL of $wsel $
i s higher than the ground

el evation $grelv$ of the Left

I neffective Flow Station.
However, it is equal to or |ower
than the left ineffective flow
el evation of S$ineffell$.

The lateral structure was not
nodel ed downstream of this River
Station.

Lower the ineffective flow

el evation to the ground el evation
to consider the area left of the
ineffective flow station as
effective, or nbdel a lateral
structure if the overflow wll
take a different flow path.

The ineffective flow el evation
could be accepted if the area
left of the ineffective flow
station is non conveyance.

28375; 36170; 36352; 60549,
71345; 72228; 76390

Area left of
ineffective is non
conveyance ar ea.

XS IF 01R

Fl ow code will be IR

The area to the right of the
ineffective flow station may be
consi dered effective.

The $assi gnedname$ WBEL of $wsel $
i s higher than the ground

el evation $grelv$ of the Right

I neffective Flow Station.

However, it is equal to or |ower
than the right ineffective flow
el evation of $ineffelrs$.

The lateral structure was not
nmodel ed downstream of this River
Station.

Lower the ineffective flow

el evation to the ground el evation
to consider the area right of the
ineffective flow station as
effective, or nodel a lateral
structure if the overflow wll
take a different flow path.

The ineffective flow el evation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

2952; 3058; 40331,
65329; 71972

60549; 60953,

Area left of
ineffective is non
conveyance ar ea.

XS IF 01R

Fl ow code will be IR

The area to the right of the
ineffective flow station may be
consi dered effective.

The $assi gnedname$ WBEL of $wsel $
i s higher than the ground

el evation $grelv$ of the Right

I neffective Flow Station.

However, it is equal to or |ower
than the right ineffective flow
el evation of $ineffelrs$.

The lateral structure was not
nmodel ed downstream of this River
Station.

Lower the ineffective flow

el evation to the ground el evation
to consider the area right of the
ineffective flow station as
effective, or nodel a lateral
structure if the overflow wll
take a different flow path.

The ineffective flow el evation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

2952; 3058; 40331,
65329; 71972

60549; 60953,

Area right of
ineffective is non
conveyance ar ea.




XS I F 02L

Fl ow code will be ML.

Mul tiple (block) Ineffective
Stations are selected for the
I eft overbank at this River
Station.

This is not Section 2 or
3 of Multiple Openings or
Mul tiple Culverts.

Pl ease explain why the multiple
bl ocks ineffective flow option
was used. Consider using the
normal ineffective flow option.

Section

2720;

15510;
26308;
44198;
48882;
55171;
62761;
79091,
83495;

1822;
17675;
31077;
44896,
52168;
55902;
70345;
80566;
83543

1854; 2653;

26148;
36683;
45586;
52703;
56512;
76465;
81281,

12841;
26221;
41978;
46642;
53469;
58866;
79055;
81670;

Mil tiple ineffective
depressions or areas
non conveyance at

di fferent el evations.

of

XS | F 02R

Fl ow code will be MR

Mul tiple (block) Ineffective
Stations are selected for the
right overbank at this River
Station.

This is not Section 2 or
3 of Miltiple Openings or
Mul tiple Culverts.

Pl ease justify why the Miltiple
Bl ocks I neffective Flow option
was used.

Consi der using the nornal

| neffective Flow option.

Section

-141,

1822;

1854; 2258; 2653;

3917; 37394; 41978; 44198; 45586;

46642;
53469;
60154,
70521;
82965;
84280;

47845;
55902;
62008,;
72094,
83495;
88899;

48882;
56456;
70345;
72139;
83543;
90215

52168;
59417,
70474,
72228;
83638;

Mil tiple ineffective
depressi ons or areas
non conveyance at

different el evations.

of

XS | F 02R

Fl ow code will be MR

Mul tiple (block) Ineffective
Stations are selected for the
right overbank at this River
Station.

This is not Section 2 or
3 of Miltiple Openings or
Mul tiple Culverts.

Pl ease justify why the Miltiple
Bl ocks I neffective Flow option
was used.

Consi der using the nornal

I neffective Flow option.

Section

-141,

1822;

1854; 2258; 2653;

3917; 37394; 41978; 44198; 45586;

46642;
53469;
60154,
70521;
82965;
84280;

47845;
55902;
62008,;
72094,
83495;
88899;

48882;
56456;
70345;
72139;
83543;
90215

52168;
59417,
70474,
72228;
83638;

Mil tiple ineffective
depressi ons or areas
non conveyance at

of

different el evations..

XS JT 01

The Junction option is used.

For Flood I nsurance Studies,
this option should be used if the
tributary and main stream can
have coi ncident peaks. It is
appropriate to use for
approxi mate-studi ed streans; if
the discharges at different tinme
peri ods are known fromthe
rainfall-runoff nodel; for |oop
anal ysis; and for unsteady flow
anal ysi s.

The Junction should be renoved if
the above conditions are not
satisfied.

Refer to the Hel p section for
informati on on how to renove a
Juncti on.

Sanple XS JT 01 HEC-RAS files can
be downl oaded from

http://ww. fena. gov/library/vi enR
ecord. do?i d=2300 under the Cross
Section Check Data Sets section.

XS JT 02

The name of the junction is

$j uncti onname$. The length from
the $riverreachl$ to the
$riverreach2$ is equal to zero.

Pl ease insert the length across
the junction in the Junction Data
wi ndow in HEC-RAS if the junction
can be considered.




HEC-RAS Project:
Plan File:
Geometry File:
Flow File:

cHECk-

Report Date: 5/9/2019

RAS Report

silverbowcreek.prj

silverbowcreek.p01
silverbowcreek.g07
silverbowcreek.f01

Message ID

Message

Cross sections affected

Comments

BR LW 01

This is a Bridge Section. The
selected profile is

$profil ename$. Type of flowis

| ow and weir flow because, 1.
EGEL 3 of $egel 3% is greater than
M nTopRd of $minelweirflow . 2.
ECEL 3 of $egel 3% is less than
MkLoCdU of $nxl ocdu$ .

70494( Mul t i Qpen- UP)
83514( Mul t i Open- UP)

1

BR PF 04

This is a Bridge Section.

Input BrSelMhd is Press/Wir.
The highest flood frequency
profile is $profil enane$. Type
of flowis sluice gate pressure
flow only.

However, the highest flood
frequency CritWs of $critws$at
BR Uis less than or equal to the
WBEL of $wsel $ at BR U. Energy
shoul d be sel ected as the High
FI ow Met hod.

191( Cul vert - UP)

There are (4) culverts
at this location, (3)
of which are under
pressure flow

BR PW 02

This is a Bridge Section. The
selected profile is

$profil ename$. Type of flowis
subnerged pressure and weir flow
because, 1. EGEL 3 of $egel 3% is
greater than M nTopRd of
$minelweirflows . 2. EGEL 3 of
$egel 3% is equal to or greater
than McLoCdU of $nxl ocdu$. 3.
WBEL 2 of $wsel 2% is equal to or
greater than MLoCdD of $nxl ocdd$

1838( Mul ti Open- UP);
26193( Cul vert - UP);
UP); 38482(Cul vert-
41051( Cul vert- UP);
UP)

27685( Cul vert -
UP) ;
56489( Bri dge-




FWEM 01

The Fl oodway encroachnent met hod
is not selected at this river
station. The Encroachnent Method
shoul d be inserted fromthe

St eady Fl ow Anal ysi s wi ndow under

Opti ons.

69; 104;

2491;

118; 819;
202; 453;

1642;
3058;
5498;
7120;
9446;
11374;
11944;
13199;
15165;
16561,
19162,
20775;
22054;
24336;
26025;
28038;
29087;
32457,
35079;
36170;
38085;
40331;
43145;
46642;
50997;
52703;
55902;
58246;
60549;
62761;
65189;
66531;
69751;
71345;
72420;
75786;
77953;
78764,
79829;
82283;
84280;
85873;
87789;
89287;
321

2847; 3121;
1342;
-141;
1996; 2258;
3304; 3917;
6136; 6481;
7591; 8102;
10138;
11434;
12184,
13431;
15510;
16922;
19518;
21180;
22579;
24690;
26308;
28375;
30230;
33083;
35670;
36352;
38324,
40841;
44198;
47845;
51449;
53469;
56370;
58866;
60953;
63427,
65329;
67248;
70345;
71572;
72779;
76390;
78257,
78974;
80566;
82965;
84962;
86027,
88355;
89421;

1903; 56;
0; 774,

10519;
11560;
12644,
13910;
15835;
17675;
20061;
21420;
23328;
24922;
26851,
28606;
31077;
33389;
35771,
36683;
38823,
41164;
44896;
48882;
51916;
54351;
56569;
59417,
61402;
64068;
65628;
68086;
70596,
71972;
73754,
76850;
78396;
79154;
81281,
83417,
85584;
86550;
88995;
89951;

132; 250; 325; 2052

3746; 3975;
179;
1227;
2653; 2952;
4758; 5190;
6792; 7076;
8947; 9165;
10959;
11602;
12841;
14439;
16187;
18357;
20639;
21807,
23587,
25514;
27530;
28804;
31886;
34097,
35886;
37394,
39482;
41978;
45586;
49807;
52168;
55171;
57380;
60154;
62008;
64653;
65781,
68902;
70932;
72228;
74873;
77426;
78630;
79558;
81670;
83638;
85615;
87244,
89182;
90215; 94;

11313;

FI oodway encroachment
only performed between
station 0 to 6, 705,
51,638 to 56,561 and
66,069 to 78, 269.

FW FW 03L

The | eft channel bank el evation
of $l obel ev$ is higher than the
1- per cent - annual - chance WSEL of
$wsel $.

Rel ocate the | eft channel bank
station at or below the 1-

per cent - annual - chance WSEL.

Do not place the bank stations at
the bottom of the channel.

Do not place the bank stations at
the low fl ow channel. Use the
Hori zontal Variation in "n"

Val ues option in HEGC RAS to
assign different "n" values to
the left bank slope, |ow flow
channel, and the right bank

sl ope. Let HEC RAS conpute the
conposite "n" val ue based on the
depth of flow

2052;
3975;
202

2491, 2847,
118; 819;

1342,

3121;
1903;

3746,

179;

Railroad split is a
secondary channel

bet ween two rail grades,
the "n" value is

consi stent throughout.




FW FW 03L The | eft channel bank el evation 2052; 2491; 2847; 3121; 3746; Santa Claus Rd is a
of $lobelev$ is higher than the |3975; 118; 819; 1342; 1903; 179; [secondary channel
1- per cent - annual - chance WSEL of 202 wi t hout defined banks,
$wsel $. the "n" value is
Rel ocate the | eft channel bank consi stent throughout.
station at or below the 1-
per cent - annual - chance WSEL.
Do not place the bank stations at
the bottom of the channel.
Do not place the bank stations at
the low fl ow channel. Use the
Hori zontal Variation in "n"
Val ues option in HEC RAS to
assign different "n" values to
the left bank slope, |ow flow
channel, and the right bank
sl ope. Let HEC RAS conpute the
conposite "n" value based on the
depth of flow
FW FW 03R The right channel bank el evation [2052; 2491; 2847; 3121; 3746; Railroad split is a
of $robelev$ is higher than the |3975; 118; 819; 1342; 1903; 202 ([secondary channel
1-percent annual chance WSEL of bet ween two rail grades,
$wsel $. the "n" value is
Rel ocate the right channel bank consi stent throughout.
station at or below the 1-percent
annual chance WSEL.
Do not place the bank stations at
the bottom of the channel.
Do not place the bank stations at
the low fl ow channel. Use the
Hori zontal Variation in "n"
Val ues option in HEGC RAS to
assign different "n" values to
the left bank slope, |ow flow
channel, and the right bank
sl ope. Let HEC RAS conpute the
conposite "n" val ue based on the
depth of flow
FW ST 01S2 This is Section 2 of a hydraulic [160; 2638; 276; 1822; 2789; 6940; (Method 4 or 1 were used
structure. 9280; 10272; 19287; 23406; 24801; |at all cross sections
The Encroachment Method was not 26148; 27651; 27769; 28439; fl oodway study reaches.
specified at this River Station. ([28922; 33208; 36457; 38457;
For Fl ood | nsurance Studies, 38527; 38637; 41000; 56082;
Encroachnent Methods 4 and 1 56152; 56456; 60588; 60728;
shoul d be used. 65436; 65968; 70474; 71186;
72094; 76465; 76557; 78445;
79055; 83495; 85696; 88513;
89510; 178
FW ST 01S3 This is Section 3 of a hydraulic [229; 2720; 359; 1854; 2896; 7020; (Method 4 or 1 were used
structure. 9337; 10391; 19408; 23474; 24843; |at all cross sections
The Encroachment Method was not 26221; 27719; 27832; 28552; fl oodway study reaches.
specified at this River Station. ([28981; 33325; 36516; 38608;
For Fl ood | nsurance Studies, 38702; 41084; 56199; 56263;
Encroachnent Methods 4 and 1 56512; 60672; 60793; 60856;
shoul d be used. 65508; 66267; 70521; 71266;
72139; 76534; 76701; 78562;
79091; 83543; 85782; 88899;
89707; 286
FW ST 03BDR This is ($strucnane$) Downstream [1838( Multi Open- DN) Bri dge enmbnaknent does

I nternal Section.

The right encroachment station is
within the structure opening

ar ea.

The right station effective of
$ineffstar$ for the 1-percent-
annual - chance profile Is greater
than the right abutnment station
of $abutstar$.

The 1-percent-annual - chance
floodplain is outside the
structure opening.

The right encroachment station of
$encstar$ is less than the right
abut ment station of $abutstar$.
Enc_Sta_R shoul d be rel ocated
outside of the structure opening
ar ea.

not contain flow,
conment i gnor ed.




FW ST 03BUL

This is ($strucnane$) Upstream

I nternal Section.

The |l eft encroachment station is
within the structure opening

ar ea.

The left station effective of
$ineffstal$ for the 1-percent-
annual - chance profile i1s |less
than the |l eft abutment station of
$abut st al $.

The 1-percent-annual - chance
floodplain is outside the
structure opening.

The left encroachment station of
$encstal $ is greater than the

| eft abutment station of
$abutstal$. Enc_Sta_L should be
rel ocated outside of the
structure opening area.

66103(Bri dge- UP)

Interstate 15 Bridge,
bri dge openi ng does not
affect flow, comment

i gnor ed.

FW ST 03S2R

This is Section 2 of a hydraulic
structure.

The right encroachment station is
within the structure opening

ar ea.

The right station effective of
$ineffstar$ for the 1% annual -
chance profile is greater than
the right nost abutnent station
of $abutstar$.

The 1% annual - chance fl oodpl ai n
is outside the structure opening.
The right encroachnment station of
$encstar$ is less than the right
nost abutment station of
$abutstar$. Enc_Sta_R should be
rel ocated oustide of the
structure opening area.

1822

Bri dge embnaknent does
not contain flow,
conment i gnor ed.

FW ST 03S3R

This is Section 3 of a hydraulic
structure.

The right encroachnment station is
within the structure opening

ar ea.

The right station effective of
$ineffstar$ for the 1% annual -
chance profile is greater than
the right nost abutnent station
of $abut st ar $.

The 1% annual - chance fl oodpl ai n
is outside the structure opening.
The right encroachment station of
$encstar$ is less than the right
nost abut ment station of
$abutstar$. Enc_Sta_R shoul d be
rel ocated outside of the
structure opening area.

1854( Mul t i Qpen- UP)

Bri dge enbnaknent does
not contain flow,
conment i gnor ed.

MP SW 01DD

The nanme of the streamis
($streamane$) .

The flow reginme is subcritical or
m xed flow

The downstream starting water-
surface el evation, SWSEL, is
conputed fromdifferent nethods.

M5 | F 01S2L

This is Section 2 of Miltiple
Structures.

Left Ineffective Flow Station was
not considered at Section 2.

The Multiple Block Ineffective

Fl ow option shoul d be used.

The left ineffective flow

el evation shoul d be higher than
the hi ghest discharge that has
low flow or pressure flow or |ess
than the WBEL of the | owest

di scharge that has weir flow

The pl acement of the ineffective
flow stations is explained on
page 5-10 of the

Applications CGuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used
correctly. Commrent

i gnor ed




This is Section 2 of Miltiple
Structures.

Ri ght Ineffective Flow Station
was not considered at Section 2.
Mul tiple Block Ineffective Flow
option shoul d be used.

The right ineffective flow

el evation shoul d be higher than
the highest discharge that has
low flow or pressure flow or |ess
than the WSEL of the | owest

di scharge that has weir flow
The placenment of the ineffective
flow stations is explained on
page 5-10 the

Applications CQuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used
correctly. Commrent

i gnored

This is Section 3 of Miltiple
Structures.

Left Ineffective Flow Station was
not considered at Section 3.

Mul tiple Block Ineffective Fl ow
option shoul d be used.

The left ineffective flow

el evation should be equal to
$LMhTpRAUS.

The placement of the ineffective
flow stations is explained on
page 5-10 of the

Applications CGuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used
correctly. Commrent

i gnored

M5 | F 01S2R
M5 | F 01S3L
M5 | F 01S3R

This is Section 3 of Miltiple
Structures.

Ri ght Ineffective Flow Station
was not considered at Section 3.
Mul tiple Block Ineffective Flow
option shoul d be used.

The right ineffective flow

el evation should be equal to
$RVhTpRAUS.

The placement of the ineffective
flow stations is explained on
page 5-10 of the

Applications CGuide (HEC, 2010).

Mul tiple bl ock
ineffectives are used
correctly. Commrent

i gnored




NT RC 01L Al of the left overbank 104; 2491; 2638; 2674(Cul vert- Not all overbank val ues

Manning’s "n" values are |ess DN); 2674(Cul vert-UP); 2720; are |l ess than 0.030
than 0. 030. 2847; 3121; 3746; 819; 1342; only roads (0.02) and
The "n" val ues for the overbank 1903; 2052; 118; 0; 774; 1227, standi ng water (0.028).
areas are usually larger than 1642; 1822; 1838( Ml ti Open-DN); Conment i gnor ed.

0. 030 (Chow, 1959, page 113). 4758; 6136; 6481; 6792; 6940;

The "n" val ue(s) should be re- 6992(I nli neveir- DN)

eval uat ed. 6992( I nlineWir-UP); 7020; 7076;

Fol | ow the procedure outlined to |7120; 7591; 8102; 10519; 10959;
conpute the overbank "n" val ue(s) [11313; 11374; 11434; 11560;
for a natural floodplain (FHWA 11602; 11944; 12184; 12644;

1984). 12841; 13199; 13431; 13910;

O followthe procedure outlined [14439; 15165; 15510; 15835;

to compute the "n" values for 16187; 16922; 17675; 19162;

ur ban devel opnent (USGS, 1977). 23461(Bridge-UP); 23474; 23587;

Pl ease submit supporting 24336; 24690; 24801;

informati on on the evaluation of |24829(Bridge-DN); 24829(Bri dge-

the "n" val ues. UP); 24843; 24922; 25514; 26025;

26148; 26193(Cul vert-DN):

26193( Cul vert-UP); 26221; 26308;
26851; 27530; 27651;

27685( Cul vert-DN); 27685( Cul vert -
UP); 27719; 27739(Bridge-DN);
27739(Bridge-UP); 27769;
27801(Bridge-DN); 27801(Bridge-
UP); 27832; 28038; 28498(Bridge-
UP); 28552; 28922; 28959(Bri dge-
DN); 29087; 30230; 31077; 31886;
32457; 33083; -141; 34097; 35079;
36170; 36352; 36457;

36486(Bri dge-DN); 36486( Bri dge-
UP); 36516; 36683; 37394; 56199;
56370; 56456; 56489(Bridge-DN);
56489(Bri dge- UP); 56512; 56569;
57380; 58246; 58866; 59417;
60154; 60549; 60588;

60622(Bri dge-DN); 60763(Bri dge-
UP); 60793; 60822(Bridge-DN);
61402; 62008; 62761; 63427;
64068; 64653; 65189; 65329;
65436; 65478( Bri dge- DN) ;

65478( Bri dge- UP); 65508; 65628;
65781, 65968; 66103(Bri dge- DN)
66103(Bri dge- UP); 66267; 66531
68086; 68902; 69751; 70474;
70494( Mul ti Open-DN); 70596;
70932; 71186; 71231(Bridge-DN);
71231(Bridge-UP); 71266; 71345;
71572; 71972; 72094,

72118( Ml ti Open- DN) ;

72118(Mil ti Open- UP); 72139;
72228; 72420; 72779; 73754;
74873. 75786. 76465:

76500( Bri dge-DN); 76605(Bri dge-
UP); 76701; 76850; 77426; 77953;
78257; 78445; 78491(Cul vert-DN);
78491(Cul vert-UP); 78562; 78630;
78764; 78974, 79055;

79073( Mul ti Open-DN) ;

79073(Mul ti Open- UP); 79091;
79154; 79558; 79829; 80566;
81281; 81670; 82283 82965
83417; 83495; 83514(Milti Open-
DN); 83514(Mil ti Open- UP); 83543;
83638; 84280; 84962; 78396;
85615; 85696; 85733(Cul vert-DN);
85733(Cul vert-UP); 85782; 85873;
86027; 86550; 87244; 87789;
88355; 88513; 88739( Bri dge- DN) ;
88739(Bri dge- UP); 88899; 88995;
89182; 89287; 89421 89510;
89563(Bri dge-DN); 89707; 89951;
90215; 85584




NT RC 01R

Al of the right overbank "n"

val ues are less than 0.030.
Manning’s "n" values for the
overbank areas are usually |arger
than 0.030 (Chow, 1959, page
113).

The "n" val ue(s) should be re-
eval uat ed.

Fol | ow t he procedure on pages 17
and 54 of (FHWA, 1984) to conpute
the overbank "n" value for the
natural fl oodpl ain.

O followthe procedure in (USGS,
1977) to conpute the "n" val ue
for urban devel opnent.

Pl ease submit supporting

i nformation on the eval uation of
"n" val ue.

2491,
2720;
1342;

2638;
2847,

2674(Cul vert-DN);
3121; 3746; 819;

1903; 2052; 118; 0; 774,
1227; 1642; 1822; 1838(Milti Open-
DN); 1838( Ml ti Open-UP); 1854,
1996; 2258; 2653; 2789;

2846(Bri dge-DN); 2952; 3058;

3304; 3917; 4758; 5190; 6136;
6481; 7076; 7120; 7591; 8102;
8947; 9165; 9280; 9304(Bridge-
DN); 9304(Bridge-UP); 9337; 9446;
10138; 10519; 10959; 11313,

11374; 11434; 11560; 11602;

11944; 12184; 12644; 12841,

13199; 13431; 13910; 14439;

15165; 15510; 15835; 17675;

18357; 19162; 19518; 20061,

20639; 21420; 21807; 22054;

22579; 23328; 23474; 23587;

24336; 24690; 24801;
24829(Bridge- UP); 24843; 24922;
25514; 26025; 26148;

26193(Cul vert-DN); 26193(Cul vert-
UP); 26221; 27685(Cul vert-UP);
27719; 27739(Bridge-DN);
27739(Bridge-UP); 27769;

27801(Bri dge-DN); 28038; 28375;
28439; 28498(Bridge-DN);

28498( Bri dge- UP); 28552; 28606;
28804; 29087; 30230 31077

31886; 32457; 33083; -141;
36486(Bri dge- UP); 36516; 36683;
37394; 38085; 38324; 38823;

39482; 40331; 40841; 41000;
41051( Cul vert-DN); 44198; 44896;
45586; 46642; 47845; 48882;

49807; 50997; 51449; 54351;

55171; 55902; 56152; 56199;

56370; 56456; 56489(Bridge-DN);
58866; 59417; 60763(Bridge- UP);
60793; 60822(Bridge-DN); 61402;
62008; 62761; 63427; 64068;

64653; 65189; 65329; 65436;
65478(Bridge-DN); 65478(Bridge-
UP); 65508; 65628; 65781; 65968;
66103(Bri dge-DN); 66103(Bri dge-
UP); 66267, 66531; 67248; 68086;
68902; 70345; 70474;
70494( Mul ti Open-DN) ;
70494( Ml ti Open- UP) ;
70596; 70932; 71186;
71231( Bri dge- DN) ; 71231( Bri dge-
UP); 71266; 71345; 71972; 72094,
72118(Mul ti Open-DN); 74873;
76500( Bri dge- UP); 76534; 76557;
76605(Bri dge-DN); 76605(Bri dge-
UP); 76701; 76850; 77426; 77953;
78257; 78764; 78974; 79055;
79073( Mul ti Open-DN) ;

79073(Mul ti Open- UP); 79091;
79154; 79558; 80566; 81281;
81670; 82283; 83495;
83514( Ml ti QJen- DN) ;
83514( Ml ti Open- UP) ;
83638; 84280; 88355;
88739( Bri dge- UpP) ; 88899; 89707;
89951; 90215; 94

70521;

83543,

Not all overbank val ues
are |l ess than 0.030
only roads (0.02) and
standi ng water (0.028).
Conment i gnor ed.




NT RC 03C

Al of the channel "n" values are
equal to or less than 0.025

The "n" value of the channel is
usual Iy greater than 0.025

The "n" values or the Channe

Bank stations should be re-

eval uat ed

Sel ect the Channel Bank stations
to include bank slopes and | ow
flow channel to represent a
confined cross section

Channel Bank stations nust not be
pl aced at the banks of the |ow
flow channel, at the bottom of
the channel, or above the 1%
annual - chance wat er-surface

el evati on

Let HEC- RAS conpute the conposite
"n" val ues by using the
Horizontal Variation in "n"

Val ues option wi thin the channe
(HEC, 2010, HEC- RAS Reference
Manual , page 2-6).

O follow the procedure on pages
9 and 52 of (FHWA, 1984) to
conpute the total channel "n"

val ue

Pl ease submit supporting
informati on on the eval uation of
"n" val ue

2674(Cul vert-DN);
DN); 24829(Bri dge-

24829( Bri dge-
UP)

Channel n value = 0.042

NT RC 05

The | eft overbank n-val ue of

$nl ob$ and the right overbank
n-val ue of $nrob$ are |ess than
or equal to the channel n-value
of $nch$.

Foll ow the procedure in (FHWMA
1984) to conpute the n-value for
the natural floodplain and the
channel

O follow the procedure in (USGS
1977) to conpute the n-value for
ur ban devel opnent .

Pl ease subnmit supporting
informati on on the eval uation of
n-val ues

2491; 2638; 2674(Culvert-DN);

2720; 2847; 3121,
1342; 1903; 2052
24829(Bri dge- UP) ;
UP); 27769; 27801(

3746; 819;
118;
27739(Bri dge-
Bri dge- DN) ;

56152; 56199; 60793; 89287

0.02 corresponds to
roads on the outside of
t he banks, comment

i gnor ed

NT RS 02BDC

This is the Downstream Bri dge
Section (BRD). The channel n

val ue of $chldn$ for the
downstream i nternal bridge
opening section is equal to or

I arger than the channel n val ue
of $chl 2$ at Section 2. Usually,
the channel "n" value of the

bri dge opening section represents
the area bel ow the bridge deck
and is |less than the channel "n"
val ue of Section 2. The "n" val ue
for Section 2 represents the
natural valley channel section
roughness for the reach between
Section 3 and Section 4. Please
change the "n" value of the
internal bridge opening section
or provide supporting information
for the use of the higher "n"

val ue

2846(Bri dge-DN); 9304(Bridge-DN);

19346( Bri dge- DN);

27739(Bri dge- DN)

27801(Bri dge- DN) ;

DN); 36486( Bri dge- DN)

38567(Bridge-DN);
DN); 56489(Bridge-
60622(Bri dge-DN);

DN); 66103(Bri dge- DN)

71231(Bri dge-DN) ;

DN); 76605( Bri dge- DN)

88739(Bridge-DN);
DN)

23461(Bri dge-

28498(Bri dge-
38669( Bri dge-
DN) ; )

65478(Bri dge-

76500( Bri dge-

89563( Bri dge-

Channel n value is
consi stent through
bri dge, comment ignored




NT RS 02BUC

This is the Upstream Bridge
Section (BRU). The channel n

val ue of $chlup$ for the upstream
i nternal bridge opening section
is equal to or larger than the
channel n val ue of $chl 3% at
Section 3. Usually, the channe
"n" value of the bridge opening
section represents the area bel ow
the bridge deck and is |ess than
the channel "n" value of Section
3

The "n" value for Section 3
represents the natural valley
channel section roughness for the
reach between Section 3 and
Section 4. Please change the "n"
val ue of the internal bridge
openi ng section or provide
supporting i nformation for the
use of a higher "n" value

2846( Bri dge- UP); 9304(Bridge- UP)
10314( Bri dge- UP); 19346( Bri dge-
UP); 27739(Bridge-UP);
27801(Bridge- UP); 28498(Bri dge-
UP) ; 36486(Bri dge- UP)
38567(Bridge- UP); 56489(Bridge-
UP); 60822(Bridge- UP)
65478(Bridge-UP); 66103(Bridge-
UP); 71231(Bridge-UP);
76500( Bri dge- UP) ; 76605(Bri dge-
UP); 88739(Bri dge- UP)

Channel n value is
consi stent through
bri dge, comment ignored

NT TL 01S2

This is Section2 of a hydraulic
structure. The contraction and
expansion | oss coefficients are
$cc$ and $ce$. They shoul d be
equal to 0.3 and 0.5
respectively, for typica
structure sections according to
page 5-8 of the HEC RAS Hydraulic
Ref erence Manual (HEC, 2010).

9280; 36457; 38637; 60588; 70474,
72094; 88513; 89510

Hi gher coefficients
used to better
represent hydraulics
conment i gnored

NT TL 01S3

This is Section3 of a hydraulic
structure. The contraction and
expansi on | oss coefficients are
$cc$ and $ce$. They shoul d be
equal to 0.3 and 0.5
respectively, for typica
structure sections according to
page 5-8 of the HEC-RAS Hydraulic
Ref erence Manual (HEC, 2010).

2896; 9337, 10391; 76701

Hi gher coefficients
used to better
represent hydraulics
coment i gnored

NT TL 01S4

This is Section 4 of a hydraulic
structure. The contraction and
expansi on | oss coefficients are
$cc$ and $ce$. They shoul d be
equal to 0.3 and 0.5
respectively according to page 5-
8 of the HEC-RAS Hydraulic

Ref erence Manual (HEC, 2010).

79154

H gher coefficients
used to better
represent hydraulics
coment i gnored

NT TL 02

Contraction and expansion | oss
coefficients are $cc$ and $ce$,
respectively. However, this cross
section is not at a hydraulic
structure. They shoul d be equa
to 0.1 and 0.3 according to page
5-8 of the HEC-RAS Hydraulic

Ref erence Manual (HEC, 2010).

7120; 33208

Hi gher coefficients
used to better
represent hydraulics
coment i gnored

ST DT 01B

This is ($strucnane$). ' Upstream
Dist' of $distup$ in "Bridge
Wdth Table" is less than the
hei ght of the bridge opening of
$height$. This indicates that
Section 3 may not be placed at
the foot of the road embankment
or wing walls and may not
represent the natural valley
cross section

Section 3 should be relocated or
provide a statement that it
represents the natural valley
Cross section

The HEC- RAS geonetry file may
need to be recreated using a @S
pr ogram

Lengths at Sections 4, 3 and 2
and ' Upstream Di st' shoul d be
adj ust ed.

23461(Bridge- UP); 56220(Bridge-
UP)

Si | ver BowCr eekSi | ver Bow
Cr eek- 256220Bri dge-
UPSTRUCTURE CHECKST DT
01BThis is (Bridge-UP).
Upstream Di st of 5.28
in "Bridge Wdth Tabl e"
is less than the height
of the bridge opening
of 11.66. This

i ndi cates that Section
3 may not be placed at
t he




ST DT 01B

This is ($strucnane$). 'Upstream
Dist' of $distup$ in "Bridge
Wdth Table" is less than the
hei ght of the bridge opening of
$height$. This indicates that
Section 3 may not be placed at
the foot of the road embankment
or wing walls and may not
represent the natural valley
cross section.

Section 3 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

Lengths at Sections 4, 3 and 2
and ' Upstream Di st' shoul d be
adj ust ed.

23461(Bridge- UP); 56220(Bri dge-
UpP)

Channel takes severe
right angle US&DS of
bridge, XS were placed
upstream as far as
possi bl e w/ out being
pl aced in channel,
coment i gnored.

ST DT 01C

This is ($strucnane$). 'Distance
to Upstrm XS' of $distup$ in
‘Culvert Data Editor' wndowis

| ess than the height of the

cul vert opening of $height$.

This indicates that Section 3 may
not be placed at the foot of the
road enbanknent or wing walls and
may not represent the natural

val l ey cross section. Section 3
shoul d be rel ocated or provide a
statement that it represents the
natural valley cross section. A
HEC- RAS geonetry file may need to
be recreated using a G'S program
Lengths at Sections 4, 3 and 2
and 'Distance to Upstrm XS

shoul d be adj ust ed.

26193( Cul vert - UP)

XS pl aced at foot of
embanknment, comment
i gnor ed.

ST DT 02B

This is ($strucnane$).

' Downstream Dist' of $distdn$ in
'Bridge Wdth Table' is less than
the height of the bridge opening
of $height$. This indicates
that Section 2 may not be placed
at the foot of the road
embanknment or wing walls and nay
not represent the natural valley
cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

A HEC RAS geonetry file nmay need
to be recreated using a G S

pr ogram

Lengths at Sections 3 and 2

shoul d be adj ust ed.

27739(Bridge-DN); 56183(Bri dge-
DN); 89563(Bri dge- DN)

Pl aced between multiple
bri dges, comment
i gnor ed.

ST DT 02C

This is ($strucnane$). The

cul vert downstream di stance,

$di stdn$ is equal to Length_Chnl
at Section 3 minus (D stanceUp +
Cul vertLength). The culvert
downst ream di stance of $di stdn$
is less than the height of the
cul vert opening of $height$.

This indicates that Section 2 nmay
not be placed at the foot of the
road enbanknent or wing walls and
may not represent the natural

val l ey cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

Lengths at Sections 3 & 2 should
be adj ust ed.

2674(Cul vert-DN); 308(Cul vert-
DN); 78491(Cul vert-DN)

XS pl aced at foot of
enbanknment, conment
i gnor ed




ST DT 02C This is ($strucnane$). The 2674(Cul vert-DN); 308(Cul vert- XS placed at foot of
cul vert downstream di stance, DN); 78491(Cul vert-DN) enbankment, conment
$distdn$ is equal to Length_Chnl i gnor ed.
at Section 3 minus (D stanceUp +
Cul vertLength). The culvert
downst ream di stance of $distdn$
is less than the height of the
cul vert opening of $height$.

This indicates that Section 2 nmay
not be placed at the foot of the
road enbanknent or wing walls and
may not represent the natural

val l ey cross section.

Section 2 should be relocated or
provide a statenment that it
represents the natural valley
cross section.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

Lengths at Sections 3 & 2 should
be adj ust ed.

ST DT 03 This is ($Structure$) section. 308(Cul vert-UP); 23461(Bridge- Addi tional cross
The Contraction Length is longer |[UP); 27685(Cul vert-UP); sections capture
than the Expansion Length. 27739(Bridge- UP); 27801(Bridge- Cont r/ Exp. comment
Section 4 channel distance of UP); 36486(Bridge-UP); i gnor ed.
$Length_Chnl 4% is | onger than 38669(Bri dge- UP); 56183(Bri dge-

Section 2 channel distance of UP); 56220( Bri dge- UP);

$Lengt h_Chnl 2$. 60622( Bri dge- UP); 60763(Bridge-
Section 4 and Section 1 should be|UP); 60822(Bridge-UP);

rel ocat ed. 65478(Bridge- UP); 66103(Bridge-
The HEC- RAS geonetry file nmay UP); 76605(Bridge-UP);

need to be recreated using a GS |78491(Cul vert-UP); 85733(Cul vert-
program UP) ; 89563(Bridge- UP)

ST DT 03 This is ($Structure$) section. 308( Cul vert-UP); 23461(Bridge- Mul tiple bridge
The Contraction Length is longer [UP); 27685(Cul vert-UP); | ocation, cross
than the Expansion Length. 27739(Bridge-UP); 27801(Bridge- sections pl aced
Section 4 channel distance of UP); 36486( Bridge- UP); accordi ngly, coment
$Lengt h_Chnl 4% is | onger than 38669(Bridge- UP); 56183(Bridge- i gnor ed.

Section 2 channel distance of UP); 56220(Bridge-UP);

$Lengt h_Chnl 2$. 60622(Bri dge- UP); 60763(Bridge-
Section 4 and Section 1 should be|UP); 60822(Bridge-UP);

rel ocat ed. 65478(Bri dge- UP); 66103(Bri dge-
The HEC RAS geonetry file nmay UP); 76605(Bridge- UP);

need to be recreated using a G S |78491(Cul vert-UP); 85733(Cul vert-
program UP) ; 89563(Bridge- UP)

ST DT 03 This is ($Structure$) section. 308(Cul vert-UP); 23461(Bridge- XS pl aced just outside
The Contraction Length is longer [UP); 27685(Cul vert-UP); of 90 degree bend to
than the Expansion Length. 27739(Bridge-UP); 27801(Bridge- keep cross section
Section 4 channel distance of UP); 36486(Bridge-UP); over banks out of
$Lengt h_Chnl 4% is | onger than 38669(Bridge- UP); 56183(Bridge- channel , comment
Section 2 channel distance of UP); 56220(Bridge-UP); i gnor ed.
$Lengt h_Chnl 2%. 60622(Bri dge- UP); 60763(Bri dge-

Section 4 and Section 1 should be|UP); 60822(Bridge-UP);
rel ocat ed. 65478(Bridge- UP); 66103(Bri dge-
The HEC- RAS geonetry file may UP); 76605(Bridge-UP);
need to be recreated using a GS |78491(Cul vert-UP); 85733(Cul vert-
program UP) ; 89563(Bridge- UP)
ST GD 02BD This is the Downstream Bri dge 2846(Bridge); 9304(Bridge); Ground and Roadway Data

Section.

There is only one bridge.
However, the low cord line
crosses the ground line at nore
than two | ocations.

The ground and deck/roadway data
shoul d be checked.

10314( Bri dge);
23461(Bridge);
27739(Bridge);
28498( Bri dge) ;
36486(Bri dge);
38669(Bri dge);
56183( Bri dge);
56489(Bri dge) ;
60763(Bridge);
65478(Bri dge);
71231(Bridge);
76605(Bri dge) ;
89563(Bri dge) ;

19346(Bri dge);
24829(Bridge);
27801(Bri dge);
28959( Bri dge) ;
38567(Bridge);
56127(Bri dge);
56220(Bri dge) ;
60622(Bri dge);
60822( Bri dge) ;
66103(Bri dge) ;
76500( Bri dge) ;
88739(Bridge);
223(Bridge)

checked no issues
found, comment ignored




ST GD 02BU

This is the Upstream Bridge
Section.

There is only one bridge.
However, the low cord line
crosses the ground line at nore
than two | ocations.

The ground and deck/roadway data
shoul d be checked.

2846( Bri dge) ;

10314( Bri dge);
23461(Bridge);
27739(Bridge);
28498( Bri dge) ;
36486(Bri dge);
38669(Bri dge);
56183( Bri dge);
56489(Bri dge) ;
60763(Bridge);
65478(Bridge);
71231(Bridge);
76605(Bri dge) ;
89563(Bri dge) ;

9304( Bri dge);
19346( Bri dge);
24829(Bridge);
27801(Bridge);
28959( Bri dge) ;
38567(Bridge);
56127(Bri dge);
56220(Bri dge) ;
60622(Bri dge) ;
60822( Bri dge) ;
66103(Bri dge);
76500( Bri dge) ;
88739(Bridge);
223(Bridge)

Ground and Roadway Data
checked no issues
found, comment ignored

ST GD 03S2

This is Section 2.

The hi ghest flood frequency that
has weir flow is $Assigned_Name$.
Al the ineffective flow

el evations at Section 2 are |ower
than the water-surface el evation
at Section 2.

The velocity head at Section 2 is
more than 0.5 foot and nore than
the velocity head at Section 1.
Section 2 should be checked to
make sure it represents the
natural valley cross section.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

38482( Cul vert)

Section 2 represents
the natural valley
cross section, conment
i gnor ed

ST GD 0581

This is Section 1.

'Cross Section Lid optionis
used for this section.

"Cross Section Lid' data must be
renoved fromthis section, unless
the structure is nodeled as
culverts in series.

89421(Bri dge)

Cross Section Lid is
used to nodel a flune
and does not affect the
studi ed flow, coment

i gnor ed.

ST GD 06

Left and/or right abutnent
station conputed by the cHECk- RAS
programis equal to zero.

cHECKk- RAS cannot evaluate this
structure.

223(Bridge)

Model ed correctly,
conment i gnor ed.

ST | F 01S2L

This is Section 2 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Left Ineffective
Fl ow station was not considered
at Section 2.

The ineffective flow station and
el evation shoul d be inserted.

The left ineffective flow

el evation should be equal to

wsel 2 of $wsel $.

The placement of the left
ineffective flow station is
expl ai ned on page 5-7 of
Hydraul i ¢ Reference Manual
2010) .

( HEC

56183(Bri dge);
60822( Bri dge) ;
88739(Bri dge);
223(Bridge)

56220( Bri dge) ;
76605(Bri dge) ;
89563( Bri dge) ;

Flow is not constricted
by bridge geonetry at
this location, comment

i gnor ed

ST | F 01S2L

This is Section 2 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil ename$.

However, the Left Ineffective
Fl ow station was not considered
at Section 2.

The ineffective flow station and
el evati on should be inserted.

The left ineffective flow

el evati on should be equal to

wsel 2 of $wsel $.

The pl acement of the |eft
ineffective flow station is
expl ai ned on page 5-7 of
Hydr aul i ¢ Reference Manual
2010) .

( HEC

56183(Bri dge);
60822(Bri dge);
88739(Bridge);
223(Bridge)

56220( Bri dge) ;
76605(Bri dge) ;
89563( Bri dge) ;

Ineffective flowis
correctly assigned,
coment 1 gnored




ST I F 01S2R

This is Section 2 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Right Ineffective
Fl ow Station was not considered
at Section 2.

The ineffective flow station and
el evati on should be inserted.
The right ineffective flow

el evation shoul d be equal to
wsel 2 of $wsel $.

The pl acement of the right
ineffective flow station is
expl ai ned on page 5-7 of
Hydraul i ¢ Reference Manual
2010).

( HEC,

56183(Bri dge);
60822(Bri dge);
223(Bridge)

56220( Bri dge) ;
89563( Bri dge) ;

Flow is not constricted
by bridge geonetry at
this location, conment

i gnored

ST | F 01S2R

This is Section 2 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Right Ineffective
Fl ow Station was not considered
at Section 2.

The ineffective flow station and
el evation shoul d be inserted.
The right ineffective flow

el evation should be equal to
wsel 2 of $wsel $.

The placenment of the right
ineffective flow station is
expl ai ned on page 5-7 of
Hydraul i ¢ Reference Manual
2010) .

( HEC,

56183(Bri dge);
60822( Bri dge) ;
223(Bridge)

56220( Bri dge) ;
89563( Bri dge) ;

Ineffective flowis
correctly assigned,
coment 1 gnored

ST | F 01S3L

This is Section 3.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Left Ineffective

Fl ow station was not consi dered
at Section 3.

The ineffective flow station and
el evation should be inserted.
The left ineffective flow

el evation shoul d be equal to

| mt prdu of $I mt prdu$.

The pl acement of the |eft
ineffective flow station is
expl ai ned on page 5-7 of
Hydraul i ¢ Reference Manual
2010) .

(HEC,

56127(Bri dge);
60763(Bri dge);
88739(Bridge);

56183(Bri dge);
76605(Bri dge) ;
89563( Bri dge)

Flow is not constricted
by bridge geonetry at
this | ocation, comment

i gnor ed

ST | F 01S3R

This is Section 3 of a hydraulic
structure.

The hi ghest flood frequency that
has | ow or pressure flowis
$profil enanme$.

However, the Right Ineffective
Fl ow station was not considered
at Section 3.

The ineffective flow station and
el evation shoul d be inserted.
The right ineffective flow

el evation should be equal to
rmmt prdu of $rmmt prdu$.

The placenment of the right
ineffective flow station is
expl ai ned on page 5-7 of
Hydraul i ¢ Reference Manual
2010) .

( HEC,

23461(Bridge);
56183(Bri dge);
89563( Bri dge)

56127(Bri dge);
60763(Bridge);

Flow is not constricted
by bridge geonetry at
this location, comment

i gnor ed




ST | F 02S2L This is Section 2. 38482( Cul vert) Weir flow occurs at
The selected profile is this location and is
$profil enanes. not restricted, commrent
Weir flow occurs at i gnor ed.
($strucnanme$) .

However, left ineffective flow
station was not considered at
Section 2.

The ineffective flow station and
el evati on should be inserted.
The left ineffective flow

el evation should be |l ess than the
wsel 2 of $wsel $ of the
$profilename$ profile.

The pl acement of the |eft
ineffective flow station is

expl ai ned on page 5-7 of

Hydr aul i c Reference Manual (HEC,
2010).

ST | F 03S2L This is Section 2. 1822( Ml ti Open); Ineffective flow set
The selected profile is 6940(I nlineWeir); for bridge enbanknent
$profil enanes. 83495( Ml ti Open) at multiple opening
Weir flow occurs at | ocation, conment
($strucname$) . i gnor ed.

However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel 23.

The ineffective flow el evation
should be |ower than the WSEL at
Section 2.

ST | F 03S2L This is Section 2. 1822( Ml ti Open); Weir flow occurs, but
The selected profile is 6940(I nlineWeir); flowis not fully
$profil enanes. 83495( Ml ti Open) expanded, conmment
Weir flow occurs at i gnor ed.
($strucname$) .

However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel 23.

The ineffective flow el evation
should be |lower than the WSEL at
Section 2.

ST I F 03S2R This is Section 2. 6940( 1 nli neWeir) Flowis not fully
The selected profile is expanded at section 2,
$profil enanes. comrent i gnored.
Weir flow occurs at
($strucnanme$) .

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of
$wsel 2$.
The ineffective flow el evation
shoul d be | ower than the WBEL at
Section 2.
ST | F 03S3L This is Section 3. 7020( 1 nline ; Flowis not fully

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanes).

However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel 3$. The
conmput ed upstream LM1TpRd is

$I mt pr du$.

The ineffective flow el evation
shoul d be equal to or |ower than
the conputed LWhTpRdU.

It should also be Iower than the
WBEL at Section 3.

expanded at section 3,
coment i gnored.




ST | F 03S3L

This is Section 3.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucname$) .

However, the left ineffective
flow el evation of $ineffelr$ at
the left ineffective flow station
$ineffstal$ is equal to or higher
than the WSEL of $wsel 3%. The
conput ed upstream LM1TpRd is

$l mt pr du$.

The ineffective flow el evation
shoul d be equal to or lower than
the conputed LMhTpRdAU.

It should also be | ower than the
WSEL at Section 3.

Ineffective flow set
for bridge enbanknent
at multiple opening

| ocation, conment

i gnor ed.

ST | F 03S3R

This is Section 3.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanes).

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of

$wsel 3. The conputed upstream
RWMhTpRd is $rmmt prdu$.

The I neffective flow el evation
shoul d be equal to or |ower than
the conputed RVvhTpRdU.

It should al so be |ower than the
WBEL at Section 3.

7020( I nlineWeir)

Flowis not fully
expanded at section 3,
coment i gnored.

ST | F 04S2R

This is Section 2.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanes).

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WSEL of

$wsel 2$. The upstream RVhTpRu is
$rmmt prdu$. The ineffective flow
el evation shoul d be | ower than
the WBEL at Section 2.

1822( Ml ti

83495(

S
g¢

e

5=

£

56456( Bri dge) ;

Ineffective flows set
correctly to account
for topography and
bri dge contraction,
coment i gnored

ST I F 04S3R

This is Section 3.

The selected profile is

$profil ename$.

Weir flow occurs at
($strucnanme$) .

However, the right ineffective
flow el evation of $ineffell$ at
the right ineffective flow
station $ineffstar$ is equal to
or higher than the WBEL of

$wsel 3. The conputed upstream
RWMhTpRd is $rmmtprdu$. The
ineffective flow el evati on should
be equal to the conputed
RVhTpRdU.

1854( Ml ti Open);

83543( Ml ti Open)

Ineffective flows set
correctly to account
for topography and
bridge contraction,
coment i gnored

ST | F 05S2L

This is Section 2 of a hydraulic
structure.

The left ineffective flow station
is within the opening area of the
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the downstream | eft abut ment
station of $abutstal $ at
($strucname$). The Left
ineffective flow station shoul d
be adj ust ed.

6940(InlineWeir);
178( Bri dge)

65968(Bri dge) ;

I neffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored




ST I F 05S2L

This is Section 2 of a hydraulic
structure.

The left ineffective flow station
is within the opening area of the
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the downstream | eft abut nent
station of $abutstal $ at
($strucnanme$). The Left
ineffective flow station should
be adj ust ed.

6940( I nlineWir);
178( Bri dge)

65968( Bri dge) ;

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored.

ST | F 05S2R

This is Section 2 of a hydraulic
structure.

The right ineffective flow
station is within the opening
area of the structure.

The right ineffective flow
station of $ineffstar$ is |less
than the upstreamright abutnent
station of $abutstar$ at
($strucnanme$). The Right
ineffective flow station shoul d
be adj ust ed.

6940(I nlineWeir); 28439(Bridge);
65968( Bri dge); 88513(Bridge)

I neffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored

ST | F 05S3L

This is Section 3 of a hydraulic
structure.

The left ineffective flow station
is within the opening area of the
structure.

The left ineffective flow station
of $ineffstal$ is greater than
the upstream | eft abut ment
station of $abutstal $ at
($strucname$). The Left
ineffective flow station shoul d
be adj ust ed.

7020( I nlineWeir); 66267(Bridge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
conment i gnored

ST I F 05S3R

This is Section 3 of a hydraulic
structure.

The right ineffective flow
station is within the opening
area of the structure.

The right ineffective flow
station of $ineffstar$ is |less
than the upstream right abutnment
station of $abutstar$ at
($strucname$). The Right
ineffective flow station should
be adj ust ed.

7020( 1 nlineWeir); 88899(Bridge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored

ST I F 06S3L

This is Section 3.

The selected profile is

$profil ename$.

Low or pressure flow occurs at
($strucnanes).

The Up_Dist of $updist$ at the
structure is less than the

openi ng hei ght of $openhei ght$ of
the structure.

The cHECk- RAS conputed | eft
ineffective flow station of
$conpi neffstal $

is less than the input left
ineffective flow station of

$i neffstal $.

The left ineffective flow station
shoul d be adjusted per the help

i nstructions and

t he HEC- RAS manual .

23474(Bridge)

Cross section placenent
result of sharp turn in
stream comment

i gnor ed.

ST |F 07S1L

This is Section 1.

Left Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

This message should be ignored if
this section is Section 3 of the
downstream structure.

55902(Bri dge); 88355(Bridge)

I neffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnor ed.




ST IF 07S1R

This is Section 1.

Ri ght Ineffective flow option was
consi dered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 3 of the
downst ream structure.

55902( Bri dge); 88355(Bridge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored.

ST | F 07S4L

This is Section 4.

Left Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evati ons should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

This message should be ignored if
this section is Section 2 of the
upstream structure.

60953(Bridge); 76850(Bridge)

I neffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored.

ST | F 07$4R

This is Section 4.

Ri ght Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 2 of the
upst ream structure.

60728(Bridge); 60953(Bridge);
72228( Ml ti1 Open)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
conment i gnor ed.

ST IF 07S$4R

This is Section 4.

Ri ght Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

Thi s message shoul d be ignored if
this section is Section 2 of the
upstream structure.

60728(Bridge); 60953(Bridge);
72228( Ml ti Open)

Internedi ate bridge
section, conment
i gnor ed.

ST | F 07$4R

This is Section 4.

Ri ght Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.

I neffective flow stations and

el evations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations

are not within the flow path of
the stream

This message should be ignored if
this section is Section 2 of the

upstream structure.

60728(Bridge); 60953(Bridge);
72228( Mul ti Open)

Section 2 of upstream
structure, coment
i gnor ed.




ST I F 09S2L

This is Section 2.

The hi ghest flood frequency that
is having |low flow or pressure
flow

is $profil enane$. The
leftineffective flow el evation,
Ineff _El _Left, should be equal to
or higher than the WSEL at
Section 2. However, the

Ineff_El _Left of $ineffell$ at
the left ineffective flow station
$ineffstal$ is |ower than the
WBEL of $wsel 2$ at Section 2.

The Ineff_El _Left should be
raised to or above the WSEL at
Section 2.

2789(Bridge); 76557(Bridge);
88513(Bri dge)

Ineffective flow
boundaries are set for
fl oodpl ai n t opogr aphy,
not bridge contraction,
coment i gnored.

ST I F 09S2L

This is Section 2.

The hi ghest flood frequency that
is having |low flow or pressure
flow

is $profil enane$. The
leftineffective flow el evation,
Ineff _El _Left, should be equal to
or higher than the WSEL at
Section 2. However, the

Ineff_El _Left of $ineffell$ at
the left ineffective flow station
$ineffstal$ is |lower than the
WBEL of $wsel 2$ at Section 2.

The Ineff_El _Left should be
raised to or above the WSEL at
Section 2.

2789(Bridge); 76557(Bridge);
88513(Bri dge)

Section 2 of upstream
structure, conmment
i gnor ed.

ST I F 09S3L

This is Section 3.

The hi ghest flood frequency that
is having |low fl ow or pressure
flow is $profil enane$.

The left ineffective flow

el evation, Ineff El _Left, should
be equal to or higher than the
WBEL at Section 3.

However, the |Ineff_El_Left of
$ineffell$ at the left
ineffective flow station
$ineffstal$ is lower than the
WBEL of $wsel 3% at Section 3.
The conputed Left Upstream

M ni num Top Road el evati on,
LMhTpRdU of $I mtprdu$ i s higher
than the WBEL of $wsel 3% at
Section 3.

The Ineff_El _Left should be
raised to the conputed LMhTpRdU.

76701(Bridge); 88899(Bridge)

No | eft inneffective
flow at this section,
conment i gnor ed.

ST | F 10S2L

This is Section 2 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mil tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations
consi dered non conveyance.
cHECK-RAS will only check the
ineffective flow el evations
adj acent to the structure
openi ng.

can be

56456( Br i dge)

I neffective flows
account for nore than
bridge contraction,
conment i gnor ed.

ST | F 10S2R

This is Section 2 of a
($Structure$).

More than one set of Right

I neffective Flow Stations were
consi der ed.

There is only one structure at
this location.

Mil tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations
consi dered non conveyance.
CcHECK-RAS will only check the
ineffective flow el evations
adj acent to the structure
openi ng.

can be

76465(Bri dge)

Ineffective flows
account for nore than
bridge contraction,
conment i gnor ed.




ST I F 10S3L

This is Section 3 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi dered

There is only one structure at
this location

Mul tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations
consi dered non conveyance
The cHECKk-RAS will only check the
ineffective flow el evations

adj acent to the structure

openi ng

can be

88899( Bri dge)

Ineffective fl ows
account for nore than
bri dge contraction
coment i gnored

ST I F 10S3R

This is Section 3 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed

There is only one structure at
this location

Mul tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations
consi dered non conveyance
CHECKk-RAS wi Il only check the
ineffective flow el evations
adj acent to the structure
openi ng

can be

23474(Bridge); 56512(Bridge)

Ineffective fl ows
account for nore than
bri dge contraction
coment i gnored

ST I F 10S3R

This is Section 3 of a
($Structure$).

More than one set of Left

I neffective Flow Stations were
consi der ed

There is only one structure at
this location

Mul tiple Block Ineffective Flow
option should not be used unless
the area bl ocked by the
ineffective flow stations
consi dered non conveyance
CHECKk-RAS wi Il only check the
ineffective flow el evations
adj acent to the structure
openi ng

can be

23474(Bridge); 56512(Bridge)

Only one set of Left
ineffective flows are
set, conmment ignored

XS BO 02L

Mul tiple Block Qbstruction

The Fl ow Code will be MBL
The bl ock obstruction el evation
is higher than the |eft bank
el evation
The ground el evation within the
bl ock obstruction is |ower than
t he hi ghest di scharge WSEL
The bl ock obstruction is not
within the block ineffective flow
stations.

If it is, the ineffective flow
el evation is lower than the
hi ghest di scharge WSEL
This option is suitable to
represent individual buildings
within the fl oodway
Conpute appropriate "n" values to
represent a group of buildings as
outlined in (USGS, 1977) or use
the I neffective Flow option

1227; 1642; 1822; 1854; 1996
2258; 2653; 36170; 36352; 51449
52703; 53469; 54351; 55902

Bl ock obstruction used
to renmove | ow spots in
t he topography not
conveyi ng flow, conment
i gnor ed

XS CD 01

Critical Depth occurs at

$assi gnednane$ flood. Flow Code
will be "C'.

The Ineffective flow option is
used. The Ineffective Flow
elevation is equal to or higher
than the Critical WBEL. Please
i nvestigate whether this
selection is appropriate

2720; 179; 774; 1642; 1996; 2258
2789; 3917; 11602; 11944; 12841
15165; 15510; 17675; 21180
21420; 21807; 23587; 36516
38457; 51449; 89951

I neffective flows

pl aced to account for

t opogr aphy t hat
prevents active flow,

I e roads, railgrades
and hi gh spots, comment
i gnor ed

XS CT 03

Maxi mum nunber of iterations is
$maxnoiter$ . It should be the
default val ue of 20




XS DC 01 Di scharge decreases in the 3975; 453; 1838(Milti Open-UP); Mul tipl e opening
downstream direction for 33270(Mul ti Open- UP); 35886; structure where in
$assi gnednane$ fl ood. 38608; 78630; 79073(Mil ti Open- channel flow changes in
There are no lateral structures. [UP); 83514(Milti Open-UP); 85873; |downstreamdirection, Q
Docunent ati on of hydrol ogic 321 total is consistent,
analysis is required or provide conment i gnor ed.
expl anati on.

XS DC 01 Di scharge decreases in the 3975; 453; 1838(Milti Open-UP); Split flow I ocation,
downstream direction for 33270(Mul ti Open- UP); 35886; flow returns to system
$assi gnednane$ fl ood. 38608; 78630; 79073(Mil ti Open- downstream conment
There are no lateral structures. |[UP); 83514(Muilti Open-UP); 85873; |[ignored.

Docunent ati on of hydrol ogic 321
analysis is required or provide
expl anati on.

XS DC 03 Di scharge is different between 1822; 33208; 79055; 83495 Mul tipl e opening
the upstream side and downstream structure where in
side of the structure for channel flow changes in
$assi gnednane$ flood. They shoul d downstream direction, Q
be the sane. total is consistent,

comment i gnor ed.

XS DC 04L There is no flow on the right 3746; 3975; 819; 1342; 1903; 2052|Fl ow does not |eave the
overbank at the downstream cross "channel " under studied
section $presecno$ for the 1% flows. This is an
annual - chance flood. There is no overfl ow channel
flow on the left overbank at this bet ween rail grades,
Section $secno$. conment i gnor ed.

Consi der placing a cross section
in between these sections.

The HEC- RAS geonetry file may
need to be recreated using a @S
pr ogram

XS DC 04R There is no flow on the left 3746; 3975; 819; 1342; 1903; 2052|Fl ow does not |eave the
overbank at the downstream cross "channel " under studied
section $presecno$. There is no flows. This is an
flow on the right overbank at over fl ow channel
this Section $secno$ for the 1% bet ween rail grades,
annual - chance fl ood. conment i gnor ed.

Consi der placing a cross section
in between these sections.

The HEC RAS geonetry file nmay
need to be recreated using a S
program

XS DF 01L Divided flow Flow code will be [1642; 1996; 38457; 51449; 56569; |Fl ow divided by high
DL. 62008 ground, road or
The $assi gnednanme$ fl ood rail grade, comment
di scharge has a divided fl ow i gnor ed.

The starting and ending stations
of the cross section should not
extend beyond the watershed
boundary of the studied stream
Pl ease review the extent of the
cross section.

If the cross section extends
beyond t he wat ershed boundary
then the cross sections need to
be trimed and t he HEC- RAS
geonetry file may need to be
recreated using a AS program
O use the ineffective flow
option, if it has not been
considered, to limt the extent
of the cross section or to bl ock
the divided flow area if it is a
| ocal depression.

XS DT 01 Both the right overbank distance |41164 Fl ow I engths are

of $rob$ and the left overbank
di stance of $l ob$ are |onger than
the channel distance of $chl$ .

Pl ease review the creation of

| eft overbank, channel and right
over bank di stances.

The HEC RAS geonetry file nmay
need to be recreated using a S
program Pl ease resolve the

di fferences anpng the distances.

correct, coment

i gnor ed.




XS DT 02L

The Left overbank distance of

$l ob$ is greater than the channel
di stance of $chl$ by nore than
two tines.

The Left overbank di stance may be
in error.

Pl ease review the creation of

| eft overbank, channel and right
over bank di st ances.

The HEC- RAS geonetry file nmay
need to be recreated using a GS
program

Pl ease resol ve the differences
bet ween the di stances.

28606; 79055

Fl ow | engths are
correct, conment
i gnor ed.

XS DT 02R

The Ri ght overbank di stance of
$rob$ is greater than the channel
di stance of $chl$ by nore than
two tines.

The Ri ght overbank distance nmay
be in error.

Pl ease review the creation of

| eft overbank, channel and right
over bank di stances.

The HEC- RAS geonetry file may
need to be recreated using a @S
pr ogram

Pl ease resol ve the differences
bet ween t he di st ances.

33389

Fl ow I engths are
correct, conment
i gnor ed.

XS EC 01L

Cross section extended
vertically. Flow Code will be EL.
The $assi gnedname$ WBEL of $wsel $
is higher than the starting GR
station elevation of $grelvs.

The Left_Sta_Eff is equal to the
starting GR station.

If there is divided flow then
cross section should be trinmed
or the ineffective flow station
shoul d be used to bl ock the

di vided flow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnedname$ fl oodpl ai n. The
HEC- RAS geonetry file may need to
be recreated using a G S program
O provide explanati on why the
cross section should not be
expanded.

250; 325; 56; 453; 35771,
94; 321

35886,

Flow is ineffective at

ext ended area,
i gnor ed.

coment

XS EC 01L

Cross section extended
vertically. Flow Code will be EL.
The $assi gnednane$ WBEL of $wsel $
is higher than the starting GR
station elevation of $grelvs.

The Left_Sta Eff is equal to the
starting GR station.

If there is divided flow then
cross section should be trimed
or the ineffective flow station
shoul d be used to bl ock the

di vi ded fl ow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnedname$ fl oodpl ai n. The
HEC- RAS geonetry file may need to
be recreated using a G'S program
O provide explanati on why the
cross section should not be
expanded.

250; 325; 56; 453; 35771,
94; 321

35886,

Split flow location
flowis accountd for
nei ghbori ng reach,
conment i gnor ed.

in




XS EC 01R

Cross section extended
vertically. Flow Code will be ER
The $assi gnednane$ WBEL of $wsel $
i s higher than the ending GR
station el evation of $grelv$.

The Rght _Sta_Eff is equal to the
ending GR station.

If there is divided flow then the
cross section should be trinmed
or the ineffective flow station
shoul d be used to bl ock the

di vi ded fl ow.

If there is no divided flow then
the cross section should be
expanded to cover

the $assi gnednanme$ fl oodpl ain.
The HEC RAS geonetry file may
need to be recreated using a @S
program

O provide explanati on why the
cross section should not be
expanded.

78396; 78630; 85584; 85873

Split flow |l ocation
flow is accountd for in
nei ghboring reach,
coment i gnored.

XS FS 01

The name of the streamis
$strearmane$. $frictionsl openane$
net hod was used. The Average
Conveyance nethod should be

sel ect ed.

XS GD 01

'Cross Section Lid optionis
used for this section.

I nstead, the bridge or culvert
option should be used.

Cross Section Lid option may be
used to nodel small obstructions,
such as, pipe crossing or if the
type of flow through the lid
sections and the main streamis
in super critical flow,

or if there is lateral weir flow
bet ween Sections 3 and 2 of a
structure.

104; 11374; 89182

Fl ume or pipeline
| ocation, comment
i gnor ed.

XS GD 01

'Cross Section Lid optionis
used for this section.

I nstead, the bridge or culvert
option should be used.

Cross Section Lid option may be
used to nodel small obstructions,
such as, pipe crossing or if the
type of flow through the lid
sections and the main streamis
in super critical flow,

or if there is lateral weir flow
bet ween Sections 3 and 2 of a
structure.

104; 11374; 89182

Used to illustrate

Rai | road deck

el evation, contraction
is mininml and does not
approach overtoppi ng,
coment i gnored.

XS |F 01L

Fl ow code will be IL.

The area left of the ineffective
flow station nay be considered
effective.

The $assi gnednane$ WBEL of $wsel $
i s higher than the ground

el evation $grelv$ of the Left

I neffective Flow Station.
However, it is equal to or |ower
than the left ineffective flow
el evation of $ineffell$.

The lateral structure was not
nodel ed downstream of this River
Station.

Lower the ineffective flow

el evation to the ground el evation
to consider the area left of the
ineffective flow station as
effective, or nodel a lateral
structure if the overflow wll
take a different flow path.

The ineffective flow el evation
coul d be accepted if the area
left of the ineffective flow
station is non conveyance.

28375; 36170; 36352; 60549;
71345; 72228; 85873

Area left of
ineffective is non
conveyance area,
conment i gnor ed.




XS IF 01R

Fl ow code will be IR

The area to the right of the
ineffective flow station may be
consi dered effective.

The $assi gnedname$ WBEL of $wsel $
i s higher than the ground

el evation $grelv$ of the Right

I neffective Flow Station.

However, it is equal to or |ower
than the right ineffective flow
el evation of $ineffelrs$.

The lateral structure was not
nmodel ed downstream of this River
Station.

Lower the ineffective flow

el evation to the ground el evation
to consider the area right of the
ineffective flow station as
effective, or nodel a lateral
structure if the overflow wll
take a different flow path.

The ineffective flow el evation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

2258; 2952; 3058; 60549; 609583,
65329; 71972

Area right of
ineffective is non
conveyance area,
coment i gnored.

XS I F 02L

Fl ow code will be ML.

Mul tiple (block) Ineffective
Stations are selected for the
I eft overbank at this River
Station.

This is not Section 2 or
3 of Multiple Openings or
Mul tiple Culverts.

Pl ease explain why the multiple
bl ocks ineffective flow option
was used. Consider using the
normal ineffective flow option.

Section

2720;

15510;
26308;
44198;
48882;
55171;
62761;
79091,
83495;

1822;
17675;
31077;
44896,
52168;
55902;
70345;
80566;
83543

1854; 2653; 12841;
26148; 26221,
36683; 41978;
45586; 46642,
52703; 53469;
56512; 58866;
76465; 79055;
81281; 81670;

Mil tiple ineffective
depressi ons or areas of
non conveyance at

di fferent el evations,
coment i gnored

XS | F 02R

Fl ow code will be MR

Mul tiple (block) Ineffective
Stations are selected for the
right overbank at this River
Station.

This is not Section 2 or
3 of Miltiple Openings or
Mul tiple Culverts.

Pl ease justify why the Miltiple
Bl ocks I neffective Flow option
was used.

Consi der using the nornal

I neffective Flow option.

Section

-141; 1822; 1854; 2258; 2653;
3917; 37394; 41978; 44198; 45586;
46642; 47845; 48882; 52168;
53469; 55902; 56456; 59417;
60154; 62008; 70345; 70474;
70521; 72094; 72139; 72228;
82965; 83495; 83543; 83638;
84280; 88899; 90215

Mil tiple ineffective
depressi ons or areas of
non conveyance at
different el evations,
coment ignored

XS JT 01

The Junction option is used.

For Flood I nsurance Studies,
this option should be used if the
tributary and nmain stream can
have coi ncident peaks. It is
appropriate to use for
approxi mate-studi ed streans; if
the discharges at different tinme
peri ods are known fromthe
rainfall-runoff nodel; for |oop
anal ysis; and for unsteady flow
anal ysi s.

The Junction should be renoved if
the above conditions are not
satisfied.

Refer to the Hel p section for
informati on on how to renove a
Juncti on.

Sanple XS JT 01 HEC-RAS files can
be downl oaded from

http://ww. fena. gov/library/vi enR
ecord. do?i d=2300 under the Cross
Section Check Data Sets section.

XS JT 02

The name of the junction is

$j uncti onname$. The length from
the $riverreachl$ to the
$riverreach2$ is equal to zero.

Pl ease insert the length across
the junction in the Junction Data
wi ndow in HEC-RAS if the junction
can be considered.
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.
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1
BRIDGE 1 CROSS SECTION, SEE BELOW.

CONCRETE ABUTMENT

e

< \ K
2 < 1/\ / '3
\ - 3, g & \ \ &
$| ol o » g =
=1 N, S
& r \\ hy
» o8
. %/
W \ \ ; Y ,
- . Q%\ z
- =5 \ — =
& C ‘7/_) \\
—
( L 6‘)7/ N / h )
g ’,/ | _
SURVEYED CROSS SECTION, TYP. /
// {
) : E
SN e \ r |
TOP RAIL RT:0+93.72
: : TOP RAIL MID:0+58.47 _ ABUT:0+93.84
ABUT:0+23.28 EOB:0+23.60 TOP RAIL LT:0+23.20 TOD:0+58.55 EL=5090.00 FLoo089.22 EL=5084.60
EL-5084.68 EL=5084.78 - ’ .
/‘ EL=5089.22 EL=5085.45
5100 5100
5095 5095
EXISTING GROUND,
ABUT:0+22.51 i
EL=5084.62 ~~—_| WATER SURFACE AT TIME OF SURVEY 2017 LiDAR
WSEL = 5081.00'
5090 5090
ABUT:0+94.27
/EL=5084.58
5085 /| s085
S —— -
- v \ i
5080 — \ 5080
5075 — —= S — P~ 5075 A
HE HE HE HE B Bt &
913 813 2|8 Slg k] 903 &
5|3 B3 5|3 o8 3|3 5|8 \é
o
0+00 0+25 0+50 0+75 1+00 1+24.25 & -
LCUSL:0+23.77 ABUT/GND:0+24.47 %O?“
ABUT:0+23.32 EL=5082.73 EL=5082.14 LC:0+65.44 TOP PLATE:0+93.73
EL=5082.64 LC MID:0+58.45 EL=5083.50 EL=5082.72
LC:0+51.49 EL=5083.53 ABUT/GND:0+92.30 LCUSR:0+93.08 : 10
ABEliT:gggg.g; EL=5083.50 EL=5082.21 EL=5082.70
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 6 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL, CONCRETE, AND WOOD COORD SYS/ZONE:_MONTANA STATE PLANE
3. BRIDGE WIDTH = 11.9'. \ DATUM: NAD 83, NAVD 88 BRIDGE 1
g. :mﬁ; }w TL\évESJ :SBUTMENT TO EAST ABUTMENT= 67.85'. /J_r/ UNITS: INT. FEET PLAN AND PROFILE
. e ﬁ SOURCE: PIONEER/GOOGLE [ONE;'ERZ'
I TECHNICAL SER VICES, INC
\> SCALE N FEET 201 E. BROADWAY, SUITE C
i HELENA, MT 59601
0 10 20 (406) 457-8252 DATE: 10-31-18

11/19/2018 2:26:07 PM  H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-001-18.DWG
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Y3340 MOg H3ATIS

SURVEYED-€RO

CONCRETE ABUTMEN

\——\/w\_,/\a,\‘\/\"
\7W\/\_/‘
BRIDGE 2 CROSS SECTION, SEE BELOW e
s S |
[=]
FAIRMONT ROAD h i
T E3)
( FAIRMONT ROAD
/
/
Meman. Lt - LT i
/\l‘/;/\/\’
L e — |
) \/J\/“//iw
o= o
\ 1, DLV 5 e A
- — y
- — S = -
& ii\ | S R T e
RAILBOT:0+19.95 ] TOD:0+93.73_ RAIL:0+95.96 Eﬂ';i;i%io ABT:1+26.51 EOB:1+27.20
BRCL:0+20.11 RAIL:0+20.45 / EL=5101.20 TOD:0+39.33 TOD:0+87.86 EL=5099.73 EL=5102.35 . EL=5099.18 EL=5099.26
EL=5101.54 EL=5100.78 EL=5099.90
(EL=51°3-88 ABT:0+20.69 ' .
EL=5101.24 ABT:1+28.00
5115 5115 _~"E1-5099.20
\ A TOP RAIL:0+67.22 \ /
5110 . /[ EL=5102.80 5110
ABT:0+19.16\ OD1421.85
EL=5101.15 i1+21, EXISTING GROUND,
EL=5099.27 2017 LiDAR
5105 / \ / ﬁi/ 5105
5100 -1 5100
5095 SN 5095
ABT:0+19.14 _—|
EL=5100.01 ~— - LC.0+68.95 ABT:1+27.92
5090 —_—— EL=5006.14 5090 EL=5098.25
gz BA TH— ; - \
= A e— — —n
ABT:1+26.50
ABT CRNR IN:0+20.83 5085 5085 EL=5099.21
EL-8096.98 / \ / \ \ \
5080 5080 A
0 ~ | o0 | v 0| = | N | o = | N
HE 5| 55 ik k ik 1 &
o3 | @ D | &0 D | 0 0| g | Do &
=l Ol o Ola Sl a Q| g [eRR-} Qla é
0|0 0 |16 0| 1B [T} 0 | 1D ISR ) Lal e} %\ [Te)
0+00 J 0+25 \LC o0+24.94 0+50 0+75 1+00 1+25 1+48.34 ?y A
ABT CRNR OUT:0+21.87 “0+24. QO
EL=5096.98 EL=5097.09 LC1+13.49 éf—Téio;sziil S
:0+67. ) - = -
SUPPORT BOTTOM:0+66.17 Z,'_ERS(EQFQ gg 0+67.45 WATER SURFACE AT TIME OF SURVEY EL=5095.42
EL=5093.63 WSEL = 5087.53' 15
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 7 SILVER BOW CREEK
5 STRUCTURE MATERIAL TYPE: CONCRETE % COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 2
3. BRIDGE WIDTH = 37.5". DATUM: NAD 83, NAVD 88
4. SPAN 1= WEST ABUTMENT TO PIER 1 = 45.8". UNITS: INT. FEET PLAN AND PROFILE
5. SPAN 2 = PIER 1 TO EAST ABUTMENT = 57.6". SOURCE: PIONEER /GOOGLE
6. RIVER MILE = 0.55 ’;;/-\-\ P[OMER
TECHNICAL SERVICES, INC]
/ SCALE IN FEET 201 E. BROADWAY, SUITE C
i HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18

11/19/2018 2:27:22 PM  H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-002-18.DWG
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-‘m“e‘ '(«‘
f
-/

TOP FB WALL:0+20.95
EL=5129.10 - . GND:0+99.67 .
TOP FB WALL:0+11.93_ TOP FB WALL:0+21.91 TOP FB WALL:0+76.84 g&[:_,g;gigz EL=5128.80 GND:1+14.97 TOP FB WALL:1+23.98
EL=5129.00 ol EL=5128.95 - EL=5128.73 EL=5128.87
EL=5129.05
5145 / \ ' / / 5145
5140 / I / / 5140
5135 5135
BOT FB WALL:0+11.83 / l /
EL=5128.04 5130 5130
5125 5125
_Z
5120 \ \ 5120
5115 / \ \ \ 5115
N | N ™ Ss O | g R ~ % o MK
218 -3 -3 -3 HE =k ok -~
0|1 0|10 0|0 0|1 O |0 O |10 0 | v Qg/
0+00 0+25 0+50 0+75 1+00 1+25 1+38.81 e“
GR:1+09.83 Q/\ ot
TOP WIER:0+76.24 Ele5123.98 ) A
WSEL AT TIME OF SURVEY EL=5121.04 - 0?"
—B191.40' EXISTING GROUND, )
’ 2017 LiDAR
TOP WIER:0+22.16
EL=5120.93 15
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BARRIER. DISPLAYED AS: FIGURE 8 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: CONCRETE COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 24.25'. DATUM. NAD 53 NAYD 88 FISH BARRIER
4. SPAN 1= WEST WALL TO EAST WALL = 55.0". UNITS: INT. FEET (BRID GE 3)
5 RIVERMILE=1.33 PLAN AND PROFILE

SCALE IN FEET

15 30

P/O/VEE/P

TECHANICAL SERVICES, INC
201 E. BROADWAY, SUITE C
HELENA, MT 59601

(406) 457-8252 DATE: 10-31-18

11/19/2018 2:46:37 PM  H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-003-18.DWG



AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
15

AutoCAD SHX Text
30


T

- §
»

RAIL ON WOODEN ENCLOSURE:0+35.79

EL=5141.08

-

L
-
']

OUTSIDE CRNR IBEAM:0+37.06
EL=5138.81

OUTSIDE CRNR IBEAM:1+03.20

TOD:0+63.51 EL=5138.74 RAIL ON WOODEN ENCLOSURE:1+13.45
EOB:0+34.65 OUTSIDE CRNR IBEAM:0+38.26 EL=5140.16 TOD:0+86.70 EL=5141.02
EL=5140.15 /_ EL=5138.79 /_ EL=5140.17
5155 5155
\ / / / / / GATE POST:1+13.92
5150 5150 EL=5140.99
TOP ABT:0+34.92_ |
EL=5138.55 - - - . B
5145 5145
/ / / / / EOB:1+14.51
\ . 4 E=5u012
5140 5140
5135 \ /D/ /( 5135
L Low CHORD ELEVATION 7
PER SURVEYED SKETCH
=5137.70' /
5130 — V4 . 5130
— V4 EXISTING GROUND,
/ = 2017 LIDAR
5125 5125
WSEL AT TIME OF SURVEY
= 5128.50'
5120 I\l ol | S 0| ™ W | ® W | ® o | T [N t§l120 @é
N o © RG] -0 o (y']
ola Ols S | o O | o5 N R » |5 Ols
ok ilg i i ‘e HE S
R 0| B R AR AR 0| b AR Q/\ 0
-
0+00 0+25 on 0+75 / 1+00 \ 1+25 1+40.08 OY\J
OUTSIDE CRNR IBEAM:1+01.95 GR AT PIER:1+03.02 S
TOP ABT:0+38.20
TOP ABT:0+35.91 EL=5137.62 EL=5138.71 EL=5135.28
EL=5138.54 Top AE?.T—gIg:I{?/ BOTTOM PIER EAST:0+38.43
=5137. EL=5132.96 GR AT PIER:1+02.00 15
EL=5134.87
TOP PIER CNTR:0+37.62_|
EL=5137.68
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 9 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND WOOD COORD SYS/ZONE:_MONTANA STATE PLANE
3. BRIDGE WIDTH =8.7". 4 DATUM:, NAD 83, NAVD 88 BRIDGE 4
4. SPAN 1=WEST ABUTMENT TO PIER 1 = 1.30". UNITS: INT, FEET PLAN AND PROFILE
5. SPAN2=PIER 1TO PIER 2 = 64.91".
N CE: GOOG
6. SPAN 3 = PIER 2 TO EAST ABUTMENT = 12.0". /TAA;\ OURCE PIONEER LE P ) JONLEEAC
7. RIVERMILE =1.77 TECHNICAL SERVICES, INC.
J SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18

11/19/2018 2:47:41 PM H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-004-18.DWG



AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
15

AutoCAD SHX Text
30


TOD:1+23.51

TOP RAIL:0+49.56 TOP TIE:0+52.68 TOD:0+77.03 EL=5161.21
- - - TOP RAIL:0+83.78 TOP TIE:0+83.79 TOP RAIL:1+17.37 -
\ ) -5162. EL=5162.07 -
L ABT:0+40.83 TOP EDGE STL SUPPORT:0+42.44_ EL-5162.91 EL=5161.59 EL=5162.64 EL=5161.91 EL=5162.66
EL=5159.82 I ABT:1+23.63
5175 5175 EL=5159.80
/ / EXITING GROUND,
5170 TOD:0+41.51 5170 2017 LIDAR
EL=5161.70_\
WW:0+10.33 5165 5165
e 7/ /
5160 5160
\0/ 7\\\ABT:1+25.05
EL=5159.73
5155 5155
ABT BOT:1+22.94
EL=5150.63
5150 | 5150
LcusLo+41.83_ —+—— | !
EL=5151.19 posses TOP STEEL SUPPORT:1+21.87
5145 - EL=5149.74 5145
\ ABT:0+44.44 ——___ TOP STEEL SUPPORT:1+23.41
EL=5148.96 EL=5149.59
5140 7 — 5140
—_ i \V4 i é
ABT:0+40.99/ - DN QQ/
EL=5149.05 5135 5135 D
“— WATER SURFACE AT TIME OF SURVEY N 0
WSEL = 5137.63' & -
"% le E aF NE NE Ak oly & &
IR Yo 3e 5l 9l O o Sl Sl
SR Wl AR Ol m AR 0|9 o Ol
n|8 oo s 8 o3 o|® o8 o|® s|8
0+00 0+25 0+50 0+75 1+00 1+25 1+50 1+59.34 15
TOP EDGE STL SUPPORT:0+43.23
EL=5150.40
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND WOOD COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 14.9', DATUM: NAD B3, NAVD 83 BRIDGE 5
4. SPAN 1 =SOUTH ABUTMENT TO NORTH ABUTMENT = 77.36'. UNITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE = 1.96 ~ 3= SOURCE. P ——— ) JON R
l TECHNICAL SERVICES, INC
SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 0 20 (406) 457-8252 DATE: 10-31-18

11/19/2018 2:48:37 PM  H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-005-18.DWG
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TOP OF PIPE CNTR:0+34.61 CENTER OF GRATE:0+60.98 TOP OUTSIDE SUPPORT:0+65.89

EL=5162.85 EDGE GRATE:0+45.75_ EL=5163.24 EL=5161.53 TOP OUTSIDE SUPPORT:1+10.70 CENTER OF GRATE:1+15.84
EL=5163.49 EL=5161.53 EL=5163.07
CENTER OF GRATE:0+65.93 CENTER OF GRATEAL+20.87
TOP CENTER STRUCTURE:0+31.78 EL=5163.20 CENTER OF GRATE:0+80.91 :1+20.
EL=5164 42_\ EL=5163.22 TOP OUTSIDE SUPPORT:1+11.24 EL=5162.97
' EL=5161.48

OUTSIDE STRUCTURE:0+29.06 5175 5175 GRATE SUPPORT:1+24.31
EL=5162.17\ /EL=5162.83
/

5170 / / 5170
I \\ I I T I —] I I I 7 I ] / 5165

5165 — ‘ J | A | | | | i /1 1 —

5160 —
~ [~ WATER SURFACE AT TIME OF SURVEY
5155 5155

/ / ~_ l \ / WSEL = 5147.26"
5150 | g /\ 5150 TOP OF PIPE CNTR:1+28.44
/ / -

/ / \\ | AV \ EL=5162.22
= EXISTING GROUND,
145 STING GROU

i 5145
2017 LiDAR
/ / 2' DIAMETER|STEEL PIPE J \ TOP OF PIPE CNTR:1+27.02

5160

EL=5162.32

5140 5140 A

HE HE HE 5|3 SE HE NERE &

o8 o|g 88 Mk < |5 w8 NN <

- |a -3 Bk 5l E Nk 5|3 0|3 Q/\é o

0+00 0+25 0+50 0+75 1+00 1+25 1+50 1+54.58 O?y =

TOP OF PIPE CNTR:0+45.67 )
EL=5162.78
TOP OUTSIDE SUPPORT:0+66.37
GRATE SUPPORT:0+46.35 ol 15
EL=5163.32 EL=5161.56
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 11 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL COORD SYS,/ZONE.__MONTANA STATE PLANE
3. BRIDGE WIDTH =2.0'. DATUM:, NAD 83, NAVD 88 PIPELINE CROSSING
4. SPAN 1= WEST ABUTMENT TO PIER 1 = 31.55'. V4 UNITS: INT. FEET BRIDGE 6
5. SPAN 2= PIER 1T0 PIER 2 = 44.84"
6. SPAN 3 = PIER 2 TO EAST ABUTMENT = 16.55'. <. SOURCE: PIONEER/GOOGIE P]O/\ZZ}R PLAN AND PROFILE
7. RIVER MILE = 2.16 / TECHNICAL SERVICES, INC.
SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 0 20 (406) 457-8252 DATE: 10-31-18
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CONCRETE ABUTMENT AND WINGWA

(&2

BRIDGE 7A CROSS SECTION, SEE BELOW

LT T

CONCRETE ABUTMENT AND

BNSF RAILROAD

RARUS RAILROAD

4
S,
\Q@P
%,
TOPRAIL EDGE:0+19.21 TOP CNTR RAIL:0+44.08 TOPRAIL EDGE:0+72.18 RAIL:0+76.27 WALL:0+77.07
EL=5224.14_\ EL=5224.45_\ EL=5223.41 EL=5220.72
5235 5235 :
RAIL:0+14.66 322'52377%38
EL=5222.92\ / .
WALL:0+14.10 5230 5230
EL=5220.25
ABUT:0+79.99
EL=5221.06
ABT:0+17.44
- 5225 5225 ABUT:0+81.25
E'—-5216-75\ EL=5221.06
ABUT:0+79.82
- I | — EL=521837
5220 5220
WW/WALL BOT:0+14.24
EL=5216.67 | ABUT:0+76.92
EL=5217.10
( |
5215 / 5215
\ WATER SURFACE AT TIME OF SURVEY
WSEL = 5208.44'
WW/WALL BOT:0+16.64/ SEL = 5208 J
EL=5216.16 5210 7 5210
- = _—
- ABUT:0+74.09
EL=5217.10 Q’/\
5205 5205
‘iLs216.60 ABUT:0+74.14 QQ’
' EXISTING GROUND, EL=5216.49 Q/\e o
2017 LIDAR N -
ABT:0+18.88 5200 |— 5 S 5200 %O
EL=5216.14 s al= o B R
NI o8 o8 N
N [=] o N
| N | § NN NN
o ) 0|0 0|0 0|0 1 0
0+00 0+25 0+50 0+98.25
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. FIGURE 12 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE COORD $YS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 14.4', DATUM: BRIDGE 7A
4. SPAN 1 =SOUTH ABUTMENT TO NORTH ABUTMENT = 56.6". ONITS, PLAN AND PROFILE
5. RIVER MILE = 3.65 - % SOURCE:
= P/O/\EE}?
TECHNICAL SERVICES, INC.
201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 (406) 457-8252 DATE: 10-31-18
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BNSF R@AD

RARUS RAILROAD

#5220

SON‘:RETE ABUTMENT AND WINGWALL

TOPRAIL CENTER:0+13.80

SCALE IN_FEET

o

15 30

EL=5224.92 TOPRAIL CENTER:0+71.80_\ TOP RR TIE:0+70.31
EL=5225.39 - ABUT:0+72.49
5935 — ‘ EL=5222.25 5935 ABUT:0472-
EL=5221.68 TOP RR TIE:0+15.59 EOB:0+72.15
’ EL=5221.80 EL=5222.13 ABUT:0+72.07
WALL:0+13.74 EL=5221.03
EL=5220.57
5230 5230
ABUT:0+82.73
WALL:0+12.42 EL=5221 02
EL=5220.62
ABUT:0+83.43
EL=5220.99
WALL:0+11.96 5225 5225
EL=5217.88\
5220 | 5220
ABUT:0+68.96
5215 EL=5218.82 5218
WW/WALL BOT:0+13.92/
EL=5218.26 ABUTBOT:0+82.83
EL=5216.81
5210 — 5210
—L \V4 4 — —
ABT:0+16.98 \ ABUTBOT:0+73.43 \25_‘1520;8751.295 Qf/&
:0+16. EL=5210.89 ] =5218.
5208 EL=5218.02 \_ 5205 $<<
WALL:0+16.67 WATER SURFACE AT TIME OF SURVEY EXISTING GROUND Q/\ =
ABUTBOT:0+17.20 EL=5217.53 WSEL = 5208.12 2017 LIDAR ! ABUTBOT:0+68.21 N ~
EL=5212.15 EL=5210.03 C)v
5200 5200 [%5)
S8 @18 018 18 Ak
3l d Q| Q| Qs NI
o | § AR ] NN NEEY
n | ©v ['ol Y] 00 0|0 0| v 1 0
0+00 0+25 0+50 0+75 0+90.98
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 13 SILVER BOW CREEK
2. LOW CHORD STATIONS AND ELEVATIONS ARE PROJECTED UP FROM THE INSIDE EDGE OF COORD 5YS/ZONE:_MONTANA STATE PLANE BRIDGE 7B
ABUMENTS FOR CONSERVATIVE MODELING PURPOSES DATUM: NAD 83, NAVD 88
3. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE UNITS: INT. FEET PLAN AND PROFILE
4. BRIDGE WIDTH = 16.2". - % SOURCE: PIONEER/GOOGLE
5. SPAN 1= NORTH ABUTMENT TO SOUTH ABUTMENT = 52.0". -~ P[OMER
6. RIVER MILE = 3.66 TECHNICAL SERVICES, INC]

201 E. BROADWAY, SUITE C
HELENA, MT 59601

(406) 457-8252 DATE: 10-31-18

11/19/2018 2:51:15 PM  H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-007B-18.DWG


AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
15

AutoCAD SHX Text
30


-

TOP RAIL:0+16.83 WOOD BEAM BOT:0+71.67 _
TODUSL:0+15.38 EL=5250.35 EL=5247.38
EL=5249.77 LCUSL:0+29.55
EL=5246.29 PIER:0+71.86 EEPSZL‘J";PS?BRT:0+83-99
EL=5245.82 = . .
WOOD BEAM BOT:0+95.19 B e ORTA+07.81
EL=5247.23 :
5265 5265
PIER:0+69.69 PILE:0+85.10 TOP RAIL:1+23.01
EL=5245 81 /_ EL=5246.35 EL=5249.57
5260 - 5260
WALL:0+11.02 \ / /
= :1+24.
EL=5248.68 5255 ji///:ﬂ;;‘ég;?
5250 |—= —— | 5250
| TODUSR:1+24.17
5245 \/7( Q 5245 EL=5248.95
5240 — — — 5240
ABT:0+15.23 / / \ , / \
EL=5248.72 5235 5235
N~ WSEL AT TIME OF SURVEY ABUT-1+24.88
=5239.98 630 EL=5248.97 "
5230
o | < —|© 0| d © | 0 0| = [CH] | YN
sl MBS o |9 o|& o |9 NN ol PILE:1+15.45 (3’
[} < | o o I8 © |9 SIs T @ Q
TS g e T 4] Il N EL=5245.66
Sk 315 g1 G| R PILE:1+00.25 AR olg N
EL=5245.74 & ©
STEEL BEAM BOT:0+15.46 0+00 0+25 0+50 0+75 PILE:0+94.32 J 1+00 1+25 1+41.21 ?5,
EL=5246.92 PIER-0+60 18 PILE:0+84.87 | EL=5239.93 poC)
ABT:0+17.08 EL=5240.82 EL=5239.87
EL=5246.83 PIER:0+26.74 PIER:0+29.61
EL=5246.14 EL=5242.16 PILE:1+08.12 15
" :0+99.
ABTBOT:0+17.31 PIER:0+26.83 | PIER:0+72.55 | PILE:0+95.24 ::_'-_%‘2’429120 EL=5242.27
EL=5243.19 EL=5241 80 EL=5241.16 EL=5245.46 :
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 14 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL, CONCRETE, AND WOOD. /> COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 8
3. BRIDGE WIDTH = 11.0' DATUM: NAD 83, NAVD 88
4. SPAN 1 = NORTH ABUTMENT TO PIER 1 = 11.46' \\‘/K; UNITS: INT. FEET PLAN AND PROFILE
5. SPAN2=PIER 1 TO PIER 2 = 42.33' SOURCE: PIONEER/GOOGLE
6. SPAN 3 =PIER 2 TO PIER 3 = 13.62' P[OMER
7. SPAN 4 =PIER 3 TO PIER 4 = 10.33' TECHNICAL SERVICES, INC.
8. SPAN5=PIER 4 TOPIER5=13.8' SCALE N FEET 201 E. BROADWAY, SUITE C
9. SPAN 6 = PIER 5 TO SOUTH ABUTMENT = 15.31' ; HELENA, MT 59601
10. RIVER MILE = 4.44 0 15 30 (406) 457-8252 DATE: 10-31-18
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EDGE BEAMS:0+22.05 EDGE BEAMS:0+22.13 TOP TRACK:0+48.30
TOP TRACK:0+10.69 EL=5255.61 EL=5255.23 EL=5256.84 TOD:0+53.24 EDGE BEAMS:0+53.61 TOD:0+72.89 TOF TRACK.0v84.T7
EL=5256'96_1 TC SUPORT:0+21.46 TOD:0+47.23 [ EL=5256.19 EL=5255.19 /' EL=5256.09 / EL=5206.88 RAIL:0+84.80
5270 EL=5254.08 | ‘ EL=5256.12"\ 5270 EL=5256.37
RAIL:0+09.75 TC SUPORT:0+23.25 TOD:0+84.82
EL=5256.57 =5253, -
5256.5 \ EL=5253.43 RAIL:0+44.36 EL=5255.96
EL=5256'45_\ EDGE BEAMS:0+84.63
:0+84.
5265 5265 EL=5255.14
Tg&:g;ég.zg ABT:0+84.52
- \ EL=5253.88
5260 5260
EDGE BEAMS:0+10.53 ABT:0+85.17
EL=5255.55\ EL=5253.90
:0+85..
255 25 ATBOT046518
INSIDE SUPORT:0+11.71 .
EL=5254.15 ~_
WATER SURFACE AT TIME OF SURVEY EXISTING GROUND,
~ WSEL = 5247.12" 2017 LiDAR
5250 y 5250
B0 1187 = / ABTBOT:0+84.54
R - EL=5251.83
EL=5252.17 5245 5245
<
ABTBOT:0+10.09 5240 g o~ olm \_LC:0+55.30 o= o| 8240 S o
EL=5249.93 © I > (4 ~ [ EL=5253.38 ~ ~ ) Q Q/ ~
o€ X9 T8 SIS B¢ N
S NER NERS NI ol & C,?~
0| © n | ©v 0| el Ye) 0| o %
0+00 0+25 LC:0+52.00_/ 0+50 \_TC SUPPORT:0+54.66 0+75 0+94.98
GD:0+22.01 EL=5253.32 EL=5253.27
EL=5249.38 * . . a - EL=5252.76 EL=5253.28 EL=5253.13
EL=5248.49
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 15 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD AND STEEL COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 12.5'. A DATUM: NAD 83, NAVD 88 BRIDGE 9
4. SPAN 1=WEST ABUTMENT TO PIER 1= 10.25" —, UNITS: INT. FeET PLAN AND PROFILE
5. SPAN2=PIER 1TO PIER 2 = 1.53' SOURCE. PIONEER /GOOGLE
6. SPAN2=PIER 2TO PIER 3 = 29.21". IOMER
7. SPAN3=PIER3TO PIER 4 = 1.97". % TECHNICAL SERVICES, INC.
8. SPAN 4= PIER 4 to EAST ABUTMENT = 28.63" SCALE IN FEET 201 E. BROADWAY, SUITE C
9. RIVERMILE=4.71 ; - = HELENA, MT 59601

DATE: 10-31-18

(406) 457-8252
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. CULUSCR:0+36.04
R 0 2208 CULUSCR:0+28.07 EL=5255.26
CULUSINV:0+22.15 - EL=5255.10
EL=5251.16
CULUSINV:0+28.42 CULUSINV:0+36.35
CULUSCR:0+15.98 EL=5251.46 EL=5251.27
EL=5255.14_\
5270 / / / 5270
CULUSINV:0+16.16 5265 5265
EL=5251.30 EXISTING GROUND,
/ 2017 LiDAR (AT CROSSING)
5260 5260
5255 5255
5250 5250
UPSTREAM SURVEYED BATHYMETRIC CROSS SECTION v \%
4' DIAMETER CMP CULVERT A
WATER SURFACE AT TIME OF SURVEY Qﬁ(/
524(&1 = < olg = §245 WSEL = 5253.79' eQ
O | o N G| G 9| G A\ o
O w 2 0 O . Ll Q/ ~—
] R o |8 o |8 OY\J
0+00 0+25 0+50 0+60.84 )
10
NOTES: W
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF CULVERT DISPLAYED AS: FIGURE 16 SILVER BO CREEK
2. CLUVERT LENGTH = 59.0' (ALL CULVERTS). r COORD SYS/ZONE:__MONTANA STATE PLANE ( )
3. CULVERT DIAMETER = 4.0' (ALL CULVERTS). DATUM: NAD 83, NAVD 88 BRIDGE 10 (CULVERT
4. RIVER MILE = 4.96. JV’ UNITS: INT. FEET PLAN AN D PROFILE
\w SOURCE: PIONEER /GOOGLE P [0 /‘Z’EP
TECHNICAL SERVICES, INC,
SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 10 20 (406) 457-8252 DATE: 10-31-18
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CULUSCR:0+44.93

~

SOURCE:

PIONEER/GOOGLE

SCALE IN FEET
0 10 20

PIONEEA’

TECHANICAL SERVICES, INC
201 E. BROADWAY, SUITE C
HELENA, MT 59601
(406) 457-8252

CULUSCR:0+33.34 CULUSCR:0+39.28
EL=5257.72 [(EL=5257.66 EL=5258.06
CULUSINV:0+27.75
EL=5253.88 CULUSCR:0+27.67 CULUSINV:0+33.53 :0+:
EL=5257.87 EL=5253.87 CULUSINV:0+39.39 gt’:g:givb% 45.04
_\ [' EL=5253.82 ’
5270 5270
EXISTING GROUND,
5265 5265 2017 LIDAR (AT CROSSING)
WATER SURFACE AT TIME OF SURVEY
WSEL =525549' —__|
5260 5260
>
5255 = A f—\ o — 5255
— = P e
UPSTREAM SURVEYED BATHYMETRIC CROSS SECTION
5250 % 5250
4' DIAMETER CMP CULVERTS
5245 — —5 —= <1 5245 ({'}
0 n 0 S| © %2
"la "le ®le Sla &
Yo} T [Te] Yo}
e q | N | N O e
0o 0|0 0|0 0|10 Q/\ o
=
0+00 0+25 0+50 0+73.62 OY\,/
%)
10
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF CULVERT DISPLAYED AS: FIGURE 17 SILVER BOW CREEK
2. CULVERT LENGTH = 39.5' (ALL CULVERTS). 4 COORD SYS/ZONE:_MONTANA STATE PLANE BRIDGE 1 1 (CULVERT)
3.  CULVERT DIAMETER = 4.0' (ALL CULVERTS). DATUM: NAD 83, NAVD 88
4. RIVER MILE = 5.24. UNITS: INT. FEET PLAN AND PROFILE

DATE: 10-31-18
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- SUPwROSSASECTION, YP.
N )
» Sarts
-
g g ‘ .-’.4, - -
CONC RAIL:0+27.80 RAlL0ra0%8 RAIL:0+66.05 RAIL:1+00.40
| BEAM:0+29.42 EL=5269.00 ’ EL=5270.82 EL=5270.64 .
El 568 85 CONC RAIL:1+03.76
E0B:0+28.20 =9265. EL=5269.07
EL=5266.09 CONC RAIL:1+13.13
EL=5268.93
ABT:0+27.30 5285 5285
EL=5265.83
ABT:1+04.25
5280 \ / / / 5280 EL=5265.86
CONC RAIL:0+18.30 5275 5275
EL=5268.83 |
RAILBOT:1+03.30
GD:0+25.60 5270 5270 EL=5262.60
EL=5265.88\N’:\ % o
5265 F————— ———— 2 = 5265
/ N
ABT:0+18.87 EXISTING GROUND, WSEL AT TIME OF SURVEY
EL=5265.85 5260 5017 LIDAR = 595549 5260
\ 1 g /
ABTBOT:0+18.80
EL=5264.02 5255 \ \ \ = // \ \ 5255
ABTBOT:0+21.93 5250 g olg <3 e o T3 ~Tg 5 gzso (2}
EL=5261.71 oS o3 w2 0|2 |2 el S 5|2 ABT:1+03.52 &
o8 o8 o |18 o |18 R © @ 03 EL=5261.49 <
I [ N o N | & A | N | N
0 | o o | OB R 0| i R o9 \é o
< -
0+00 0+25 \ABT:0+30_750+50 0+75 1+00 \_ ABTBOT-4+03.82  1*25 1+35.62 ?5,
EL=5261.56 EL=5260.12 "00
ABT:1+00.72
ABT:0+27.99 y -5261.
- ABTBOT:0+27.98 ekl EL=5261.51
EL=5261.61 EL=5259.69
EL=5259.95 - 15
RAILBOT:0+28.28 ABTBOT:1+00.68 LCUSR:1+01.99
EL=5262.56 EL=5259.01 EL=5262.38
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 18 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 21.0". 4 DATUM: NAD 83, NAVD 88 BRIDGE 12
4. SPAN 1= WEST ABUTMENT TO EAST ABUTMENT= 69.97". UNITS: INT, FEET PLAN AND PROFILE
5. RIVER MILE = 5.26 /Y\ SOURCE. PIONEER /GOOGLE P ) JONEESR
TECHNICAL SERVICES, INC
J SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 0 20 (406) 457-8252 DATE: 10-31-18

11/19/2018 2:55:13 PM  H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-012-18.DWG


AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
10

AutoCAD SHX Text
20


SIEEAN
Ty
s 2

o
TC RAIL SUPPROT:0+36.70 RAIL POST:0+43.02 TOP TRACK:0+70.70 RAIL POST:0+78.21
RAIL POST:0+36.28 EL=5264.78 EL=5265.05 EL=5265.52 EL=5265.18 BEAM CHANGE LN:0+94.30 RAIL POST:1+08.17
EL=5265.08 TC RAIL SUPPROT:0+43.47 RAIL POST:0+70.98 RAIL POST:0+92.65 EL=5265.21 EL=5265.14
_ EL=5265.17 0+92.
TOP TRACK:0+34.44 EL=5264.79 EL=5265.23
EL=5265 43 RAIL POST:0+49.77 TC RAIL SUPPROT:0+71.33 - TOP TRACK:1409.69
’ EL=5265.08 EL=5264.86 TC RAIL SUPPROT:0+93.08 EL=5265.56
RAIL:0+33.99 1C RAIL SUPPROT:0+50.21 WALKWAY:0+73.47 EL=5265.00
EL=5265.14 /_EL=526 4.78 EL=5265.15
5280 5280 TC RAIL SUPPROT:1+07.75
\ / / / / / | meseast
5275 \ / // // / — 5275
5270 5270 RAIL:1+10.26
// EL=5265.19
5265 |—— 5265
5260 = 5260
ABT:0+34.34_____—1 /\ - \ X \
EL=5263.43 5255 / / . \ \\\ \ 5255
ABT:0+34.79 5250 - ) <= ol oo o= ole o) &%
EL=5263.40 < |5 < |5 oy |3 NP 5| 3 <12 0|
RS RS o8 o8 ol % RS O|lS wl|g A
oS R o & & ol & & N8 & <
o | o | & 0| & o | 0| & 0| OlD o|d QQ/
0+00 0+25 0+50 0+75 \ 1+00 1+25 1+50 1+54.88 Q/\é o)
l
EXISTING GROUND, WSEL AT TIME OF SURVEY ABTBOT:1+09.82 N
2017 LiDAR TOP SUPPOR:0+62.87 = 5255.76' EL=5260.66 ABT:1+09.92 "00
) = EL=5262.06
ABTBOT:0+34.90 EL=5262.08 TC RAIL SUPPROT:0+78.59 ]
EL=5262.30 EL=5264.83 TOP SUPORT:0+95.80
: EL=5262.25
TOP SUPPOR:0+65.53 TOP BEAMS:0+70.69 TOP SUPORT:0+93.63 15
EL=5262.10 EL=5264.04 EL=5262.17
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 19 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND WOOD COORD SYS/ZONE;__MONTANA STATE PLANE
3. BRIDGE WIDTH = 14.6". 4 DATUM: NAD 83, NAVD 88 BRIDGE 13
4. SPAN 1 WEST ABUTMENT T0 PIER 1= 29.30" PLAN AND PROFILE
5. SPAN 2= PIER 1T0 PIER 2 = 30.51".
6. SPAN 3 = PIER 2 TO EAST ABUTMENT = 15.21", /\%\ SOURCE FIONEER/COOCLE P[O/\Z’ER
7. RIVER MILE = 5.27. TECHNICAL SERVICES, INC.
J SCALE IN FEET 201 E. BROADWAY, SUITE C
i ’ HELENA, MT 59601
0 0 20 (406) 457-8252 DATE: 10-31-18
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: TOP BEAM:2+15.53 . :3+76.
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EL=5286.04 EL=5280.32 ’ TOD:1+23.19 LC:2+15.90 TOD:2+33.38 B : RAIL:2+91.10 EL=5289.23
EL=5286.90 PILE:1+51.90 - . = TOP TRACKS:2+77.49 =
- EL=5287.97 EL=5296.12 RAIL:3+62.78
ABT:0+41.99 BEAM BOT:0+74.15 e EL=5280.21 EL=5288.82 5297, ABT:3+78.59
EL=5285.52 RAIL:0+42.64 - ’ TOP BEAM:1+19.65 . TOP TRACKS:2+32.74 . RAIL:3+26.57 EL=5297.71 e .
EL=5280.82 PILE:2+15.30 > CONC BLOCK:2+77.39 EL=5287.92
EL-5286.43_\ EL=5285.67 Ele5278.63 EL—5288.51_\ EL-5283.79"\ EL-5297.42_\
5310 5310
5305 \ \ \ \ \\ \\ // \ \[/ 5305
5300 | \ \ \| A\ // \/ 5300
5250 | \ \ \\\ | | \ | / 5290
—|
ABT:0+39.73___ 5285 | 7  d 5285
EL=5285.41 5280 —/?é \ I \ / / 5280
5275 A EXISTING GROUND 5275
sy A | > | ! il ~ |
EL=5277.47 5270 - 7 5270
5265 / 77 B— / / WSEL AT TIME OF SURVEY I I \ N / l 5265
ABT:0+34.64__—%300 // [ [ oReess SN | [ ] 5260
EL=5274.68 -t i e
ez~
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FOOTING:1+16.08 etls. EL=5260.10 A o
, FOOTING:1+54.42 EL=5264.80 & [
PILE:0+75.27 EL=5263.56 . ABT BOT:3+71.64
EL=5263.39 PIER BOT:2+83.61 N
] ABT BOT:0+45.49 EL=5264.37 = - EL=5262.75 EL=5264.16 ?‘
ABT BOT:0+37.20 EL=5268.68 FOOTING1+24.77 . %O
EL=5270.24 OOTING:1+24.
CONC BLOCK:0+76.06 EL=5263.62 PILE:1+51.47 ABT:3+76.80
EL=5263.65 EL=5264.77 EL=5284.18
30
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 20 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL, CONCRETE, STONE AND WOOD COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 11.0' % DATUM: NAD 83, NAVD 88 BRIDGE 14
4. SPAN 1 =WEST ABUTMENT TO PIER 1 = 29.50' UNITS: INT. FEET PLAN AND PROFILE
5. SPAN 2 =PIER 1 TO PIER 2 = 60.70' SOURCE: PIONEER /GOOGLE
6. SPAN 3 =PIER 2 TO PIER 3 = 80.65' _c;/_»\‘\ P[O/\Z’ER
7. SPAN 4 =PIER 3 TO PIER 4 = 63.43' ' TECHNICAL SERVICES, INC.
8. SPAN 5 = PIER 4 TO EAST ABUTMENT = 94.00 / S p— 201 E. BROADWAY, SUITE C
9. RIVER MILE = 5.41 ; . HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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TP TRACKS.0+22.60 EL=5265.48 EL=5265.16 ¢ SUPPORT:0+95.74 TOD4+10.74 EL=5264.79
o g EL=5262.55 EL=5264.76
EL=5265.72 TOD:0+67.74 76 ] RAIL:1+11.05
TOD:0+23.70 TC SUPPORT:0+38.01 EL=5264.76 EL=5265.13
EL=5265.11 /’ EL=5262.88 : / -
5280 5280 TOP TRACKS:1+11.51
/EL=5265.47
RAIL:0+22.40
EL-5265.44 5275 5275
/— WSEL AT TIME OF SURVEY
=5257.50'
5270 5270 EXISTING GROUND
2017 LIDAR
5265 —— 5265
5260 5260
\ABTBOT:1+10.65
5255 5255 EL=5264.16
ABT:0+23.22
EL=5264.70
5250 5250
EDGE BEAMS:0+23.32 °13 °R Sl o8 pR S8 Sle
EL=5264.51 o8 <3 0|8 0|8 0|3 o3 o3
P P R ] ] R o8 Q’}
0+00 0+25 0+50 0+75 1+00 1+25 1+32.89 QQ’
ABTBOT:0+23.44 e
EL=5261.90 Q/\ ©
\Y)
ABTBOT:0+23.43 TC SUPPORT:0+66.78 ABTBOT:1+10.73 C)v
ABTBOT:0+23.02 EL=5260.87 TC SUPPORT:0+52.34 EL=5262.73 TC SUPPORT:0+81.21 EL=5263.18 9
EL=5260.49 EL=5262.79 EL=5262.69
TC SUPPORT:0+24.01 15
EL=5263.02
NOTES: \\Y
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS; FIGURE 21 SILVER BO CREEK
2. STRUCTURE MATERIAL TYPE: WOOD AND CONCRETE /- COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 15
3 BRIDGE WIDTH = 10.0' DATUM:, NAD 83, NAVD 88
4. SPAN 1= EAST ABUTMENT TO PIER 1 = 12.00' g UNITS: INT. FEET PLAN AND PROFILE
5. SPAN 2= PIER 1 TO PIER 2 = 14.33' SOURCE: PIONEER/GOOCIE  JONEER
6. SPAN 3 =PIER 2 TO PIER 3 = 18.44'
7. SPAN 4 =PIER 3 TO PIER 4 = 14.43' % TECHNICAL SERVICES, INC.
8. SPAN5=PIER 4 TO PIER 5 = 14.53' ' SCALE N FEET 201 E. BROADWAY, SUITE C
9. SPAN 6 = PIER 5 TO WEST ABUTMENT = 14.64' — = HELENA, MT 59601
10. RIVER MILE = 5.49 0 10 20 (406) 457-8252 DATE: 10-31-18
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ANGLE:0+52.89
EL=5271.50 TOP RW:0+78.01 TOP RW:0+91.35

WW:0+78.78 EL=5277.73 EL=5277.76
EL=5268.64
TOP RW:0+38.85 ANGLEO?52.18 TOP RW:0+64.75
EL=5274.71_\ =22/0. _\ EL=5274.72—'
5295 \ ‘ / / 5295

5290 \ 00
\ \ \ ' \ / / EXISTING GROUND,
. 5285 2017 LiDAR
WW:0+26.78 \ \ / /
EL=5266.72
5280 — / . 5280
5275 ' e
/ Q, — 12'
) i 8

5270 I I 5270
SN 12 12 | . SaNEN
WW:0+27.36 8' 8' /)
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o | B o |8 o | B o | B o8 R Q/\ L

0+00 0+25 0+50 0+75 \ 1+00 1+24.74 OY\“/

WSEL AT TIME OF SURVEY WW:0+71.76 WW=°+78-°4_J WW:0+91.09 )
=5265.01' EL=5266.96 EL=5269.03 EL=5268.98
WW:0+72.72 EDGE CONC:0+89.67 15
EL=5266.07 EDGE CONC:0+79.80 | EL=5267.21
EL=5267.24
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF CULVERT DISPLAYED AS: FIGURE 22 SILVER BOW CREEK
2. CULVERT SPAN = 12' (ALL CULVERTS) COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 16
3. CULVERT RISE = 8' (ALL CULVERTS) DATUM: NAD 83, NAVD 88
4. CULVERT 1 AND 2 LENGTH = 66.20" —\i\f'/./ UNITS: INT. FEET PLAN AN D PROFILE
5. CULVERT 3 LENGTH = 48.60' SOURCE: PIONEER /GOOGLE
6. RIVER MILE =6.31 P[OMM
TECHNICAL SERVICES, INC.
SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 2 40 (406) 457-8252 DATE: 10-31-18
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RD:0+22.89 TO RAIL:0+23.53 RD:0+38.95 TO RAIL:0+42.28 RD:0+48.05 TORAILO+60.97  pp.0460.72
EL=5280.82 EL=5282.81 EL=5281.17 EL=5283.00 EL=5281.16 EL=5283.10 e
EL=5281.08
5295 5295
5290 5290 ABT:0+62.55
EL=5280.39
EXISTING GROUND, 5285 5285
2017 LiDAR \
5280 —| 5280
ABT:0+2249 | ABTBOT:0+62.54
EL=5278.97 EL=5278.12
5275 5275
ABT:0+22.37/
Elo507786 5270 5270
S WSEL AT TIME OF SURVEY Q’/\
=5272.23' ABT:0+60.68 (8/
EL=5278.09
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ABT:0+23.95 ol S Gl® ol Sl P <& =
EL=5277.84 N NIES SR o8 N R ?\J
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0+00 0+25 0+50 0+75 0+84.61
10
NOTES: \\Y
PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 23 SILVER BO CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 17
3. BRIDGE WIDTH = 14.5' DATUM: NAD 83, NAVD 88
4. SPAN 1 = SOUTH ABUTMENT TO NORTH ABUTMENT= 36.7' ~ UNITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE = 6.92 § — SOURCE: PIONEER/GOOGLE P[OMER
TECHNICAL SERVICES, INE
SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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RD CL:0+31.08
EL=5281.94

CULUSCR:0+48.72

CULUSCR:0+43.19 EL=5279.61

EL=5279.80

CULUSCR:0+53.75

RD CL:0+47.63
EL=5282.23

EL=5279.66‘\

RD CL:0+54.20

/ EL=5282.32

CULUSCR:0+58.88
EL=5279.50

RD CL:0+68.79
EL=5282.36

5205 5295
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EXISTING GROUND,
/ 2017 LIDAR (AT CROSSING)
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. — fwy}\\éﬂr ’/7*/// o ”
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WSEL AT TIME OF SURVEY S
=5277.38' CULUSINV:0+49.05 CULUSINV:0+53.82 gll_ll-gg;Nsvé%ﬁle
CULUSINV:0+43.40 EL=5276.09 EL=5276.43 =5275. -
EL=5276.01
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF CULVERT DISPLAYED AS: FIGURE 24 SILVER BOW CREEK
2. CLUVERT LENGTH = 39.7' (ALL CULVERTS). N COORD $vSZONE.__MONTAN/ STATE PLANE BRIDGE 18 (CULVERT)
3. CULVERT DIAMETER = 4.0' (ALL CULVERTS). DATUM: NAD 83, NAVD 88
4. RIVER MILE = 7.29. NITS: INT. FEET PLAN AND PROFILE
/N“ SOURCE: PIONEER/GOOGLE [0 /‘/E’ER
‘N l TECHNICAL SERVICES, INC!
X SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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TOD:0+24.61 = . EL=5284.82 . TOP TRACK:0+84.19 RAIL:0+84.16 TOD:0+84.20
EL=5287.11 RAIL:0+24.64 TOP TRACKS:0+54.53 TOP SUPPORT:0+55.08 T P roRT:0+70.15 EL=5287.75 EL=5287.41 EL=5287.10
EL=5287.42 EL=5287.75 EL=5284.69 EL=5284.87
OUTSIDE EDGE BEAMS:0+25.37
5300 [EL=5286.43 5300 TOP SUPPORTEDGE BEAMS:0+84.29
EL=5286.48
WW:0+89.22
5205 5295 EL=5287.58
ABT:0+23.88
EL=528654 |
WWBOT:0+89.51
5290 5290 EL=5286.18
i K /
ABTBOT:0+23.67 | — =
EL=5285.81" |
5285 5285
\
T LCUSR:0+83.08
EL=5284.88
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LCUSL:0+25.71/ = \ \éflggéo;g 3
EL=5284.83 5975 5975 <
EXISTING GROUND, \ Qg’
2017 LIDAR WSEL AT TIME OF SURVEY \
=5277.63' \é o
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oo 0| @ © |~ 0| o ol o | N/
2l Sle al= Gle 2le Zle Q)7
5| & Sk SR N R S| & 9| & 2
o9 o |9 o8 o8 o |9 ]
0+00 0+25 0+50 0+75 1+00 1+07.36 10
NOTES: \\Y
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 25 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD \ Efﬁj’"’ SYS/ZONE: xf:;’;N:ASJ:f;LANE BRIDGE 19
3. BRIDGE WIDTH = 10.0' M
4. SPAN 1= WEST ABUTMENT TO PIER 1 = 13.75' UNITS: INT. FEET PLAN AND PROFILE
5. SPAN2=PIER 1TO PIER 2 = 15.02' /-f(\’ SOURCE: PIONEER/GOOGLE
6. SPAN 3 =PIER 27O PIER 3 = 15.07' J\f P[OMER
7. SPAN 4 = PIER 3 TO EAST ABUTMENT = 13.53' TECHNICAL SERVICES, INC.
8. RIVER MILE = 7.30 \ SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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TOP TRACKS:0+99.61
TOP TRACKS:0+27.67 TC | BEAM:0+41.63 TOP TRACKS:0+63.46 EL=5286.06
L 028599 o899 TC | BEAM:0+56.59 ELos286.06 TC | BEAM:0+85.05
- A - EL=5283.39 . . EL=5283.48 . TOD:0+99.62
RAIL:0+99.65
TC | BEAM:0+69.63 FL-2285 93 EL=5285.48
EL=5283.44 :
RAIL:0+26.81
EL=5285.74 .
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WSEL AT TIME OF SURVEY S
ABTBOT:0+26.80 ABTBOT:0+27.53 =5277.78' LCUSR:0+98.63
[0+26. EL=5280.99 =5283, g
EL=5282.94 EL=528357 AT e ABTBOT:1+00.50 15
: EL=5281.93
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 26 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD COORD SYS/ZONE.__MONTANA STATE PLANE
3. BRIDGE WIDTH = 10.0' \ DATUM: NAD 83, NAVD 88 BRIDGE 20
4. SPAN 1=WEST ABUTMENT TO PIER 1= 14.10' UNITS: INT. FeET PLAN AND PROFILE
5. SPAN 2 =PIER 1T0 PIER 2 = 13.96' SOURGE: PIONEER /COOOLE
6. SPAN 3 =PIER 2 TO PIER 3 = 14.04' /J}f\’ i  JONEFER
7. SPAN 4 = PIER 3 TO PIER 4 = 15.42' TECHNICAL SERVICES, INE
8. SPAN 5 = PIER 4 TO EAST ABUTMENT = 13.58'
9. RIVER MILE = 7.34 \k SULLN TEET 2°1HEé;FL(:\ADMVTVA;égg'1TE ¢
0 15 30 (406) 457-8252 DATE: 10-31-18
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CULUSCR:0+46.43
EL=5283.42

CULDSINV:0+48.73
EL=5279.67

CULUSCR:0+51.77
EL=5283.55

CULDSINV:0+53.18
EL=5279.67

CULUSCR:0+57.16
EL=5284.12

CULDSINV:0+58.21
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CULUSCR:0+61.83
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w
%
4 DIAMETER CMP CULVERTS WSEL AT TIME OF SURVEY 2
= 5282.34'
15
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF CULVERT DISPLAYED AS: FIGURE 27 SILVER BOW CREEK
> CULVERT 1 AND 2 LENGTH = 40.0' COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 21
3. CULVERT 3 LENGTH = 37.3' DATUM: NAD 83, NAVD 88
4. CULVERT 4 LENGTH = 38.0' UNITS: INT. FEET PLAN AN D PROFILE
5. CULVERT DIAMETER = 4.0' (ALL CULVERTS). ~ — 3 SOURCE: PIONEER /GOOGLE
6. RIVER MILE = 7.78.

DATE: 10-31-18

11/19/2018 3:02:46 PM H:\DEQ\SSTOU NEW\2018\FEMA_PMR\SURVEY\DRAWINGS\CAD\BRIDGES\SSTOU-BRG-FIG-021-18.DWG



AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
15

AutoCAD SHX Text
30


TC | BEAM:1+05.17

TOP TRACKS:1+34.86
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[7 TC1BEAM:0+75.09 FLeazeTe Tg&;gg.?g_ RAIL:1+35.90
TOP TRACKS:0+45.29 EL=5324.31 : EL=5325.97
EL=5326.99 Cl BEQI’i"g;gg-gg TC | BEAM:0+90.24
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EL=5326.74 /‘ EL=5323.85
WW:0+30.50
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0+00 0+25 0+50 0+75 1+00 1+25 1450  1+56.69 ‘.OC,?~
15
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 28 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD AND STEEL r COORD $YS/ZONE.__MONTANA STATE PLANE
3 BRIDGE WIDTH = 13.0' DATUM:, NAD 83, NAVD 88 BRIDGE 22
4 SPAN 1 EAST ABUTMENT 10 PIER 1= 13.75 N . PLAN AND PROFILE
5. SPAN 2= PIER 1TO PIER 2 = 14.43"
6. SPAN 3= PIER 27O PIER 3 = 15.15' aod o B P[OMER
[ e roneni o TN 1S
9. SPAN 6 = PIER 5 TO WEST ABUTMENT = 13.56' SCALE_IN FEET 201HE|§353\ADMVTVAJ£SI1TE ¢
10. RIVER MILE = 10.63 0 3 %0 305, 1457-5050 DATE: 10.31.18
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EXISTING GROUND
WSEL AT TIME OF SURVEY )
BC SUPPORT:0+36.10_|  BC SUPPORT:0+50.09 - \ 2017 LIDAR 15
5313.68
EL=5323.07 EL=5323.07
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 29 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD f COORD SYS/ZONE:__MONTANA STATE PLANE
o 11275 PLAN AND PROFILE
5. SPAN2 = PIER 1TO PIER 2 = 13.94' \_\'A,/v UNITS: I EEEL——
6. SPAN 3 = PIER 2 TO PIER 3 = 13.98' SOURCE: HIONEER/GOOGLE P[O/\/E’ER
7. SPAN 4 = PIER 3 TO PIER 4 = 13.97"
8. SPAN 5= PIER 4 TO PIER 5 = 14.05' TECHNICAL SER VICES, INC
9. SPAN6 = PIER 5 TO PIER 6 = 14.09' SCALE IN FEET 201 E. BROADWAY, SUITE C
10. SPAN 7 = PIER 6 TO WEST ABUTMENT = 12.03' : o % HELENA, MT 59601

DATE: 10-31-18
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EXISTING GROUND, WSEL AT TIME OF SURVEY 15
2017 LiDAR =5313.68'
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 30 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD AND STEEL f COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 21.5' DATUM: NAD 83, NAVD 88 BRIDGE 24
4. SPAN 1= EAST ABUTMENT TO PIER 1 = 13.55' N UNITS: INT. FEET PLAN AND PROFILE
5. SPAN 2 = PIER 1 TO PIER 2 = 14.85' \"V\/ . y
6. SPAN3=PIER 2 TO PIER 3 = 14.91" SOURCE: FIONEER/GOOGLE P[OMEP
7. SPAN4=PIER3TOPIER 4 =14.77' TECHNICAL SERVICES, INC!
8. SPAN 6 = PIER 4 TO WEST ABUTMENT = 14.05'
8 SrANG-PIER4TO SCALE IN FEET 201 E. BROADWAY, SUITE C
- - 5 = 2 HELENA, MT 59601

DATE: 10-31-18
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NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 31 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE r COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 13.2' DATUM: NAD 83, NAVD 88 BRIDGE 25
4. SPAN 1 = EAST ABUTMENT TO WEST ABUTMENT= 56.9' N UNITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE = 10.70 A
SOURCE: PIONEER/GOOGLE [0 /‘/E’ER
l TECHNICAL SERVICES, INC:
SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30

(406) 457-8252 DATE: 10-31-18
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NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 32 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE COORD SYS/ZONE.__MONTANA STATE PLANE
3. BRIDGE WIDTH = 24.0' DATUM: NAD 83, NAVD 88 BRIDGE 26
4. SPAN 1 = WEST ABUTMENT TO EAST ABUTMENT= 74.3' UNITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE = 11.49
SOURCE: PIONEER/GOOGLE
2 P[O/VEE 4
S TECHNICAL SERVICES, INC.
SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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15
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 33 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD COORD SYS/ZONE;__MONTANA STATE PLANE
3. BRIDGE WIDTH =9.2' ) % DATUM: NAD 83, NAVD 88 BRIDGE 27
;' g;:": ; = ‘;‘15371‘\;3(:1;':’;%"27101;'5; 1-13.68 UNITS: INT. FEET PLAN AND PROFILE
DTl b Ayt f/j}{\_ SOURCE: PIONEER/GOOGLE P [0 MER
;- AN PIERS ;g EAST ABUTMENT = 13.74' TECHNICAL SERVICES, INC
: i A SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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EXISTING GROUND,
WSEL AT TIME OF SURVEY _ h 15
= 5325,63' 2017 LIDAR
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 34 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD COORD 5YS/ZONE:__MONTANA STATE PLANE
3 BRIDGE WIDTH = 16.5' % DATUM:, NAD 83, NAVD 88 BRIDGE 28
4. SPAN 1= EAST ABUTMENT TO PIER 1 = 13.12' UNITS: INT. FEET PLAN AND PROFILE
5. SPAN2=PIER 1TO PIER 2 = 13.97"
6. SPAN 3= PIER 2 TO PIER 3 = 14.08' /J‘N‘\‘\' SOURCE: FIONEER /GOOGLE [OMER
7. SPAN 4 = PIER 3 TO PIER 4 = 13.99' TECIINICAL SER VICES IVE
8. SPAN5=PIER 4 TOPIER 5 = 13.96' T
9. SPAN 6 = PIER 5 TO WEST ABUTMENT = 12.84' J SCALE_IN FEET 201:.;&%%&":‘\;528'1“ ¢
10. RIVER MILE = 11.53 0 15 30 (406) 457.8252 DATE: 10-31-18
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15
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 35 SILVER BOW CREEK
5 STRUCTURE MATERIAL: CONCRETE COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 29
3. BRIDGE WIDTH: 18.5' DATUM: NAD 83, NAVD 88
4. SPAN 1= SOUTH ABUTMENT TO NORTH ABUTMENT = 46.8' UNITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE: 12.40 )
SOURCE: PIONEER/GOOGLE [0 /‘/E’ER
TECHNICAL SERVICES, INC
SCALE IN FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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50
NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. 11. SPAN 8 =PIER 7 TO PIER 8 = 36.36' 21. SPAN 18 = PIER 17 TO PIER 18 = 40.25' DISPLAYED AS: FIGURE 36 SILVER BOW CREEK
2. STRUCTURE MATERIAL: CONCRETE AND STEEL 12. SPAN 9 = PIER 8 TO PIER 9 = 20.10' 22. SPAN 19 = PIER 18 TO PIER 19 = 5.87' COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 30
3. BRIDGE WIDTH: 89.6' 13. SPAN 10 = PIER 9 TO PIER 10 = 36.22' 23. SPAN 20 = PIER 19 TO PIER 20 = 41.22' DATUM: NAD 83, NAVD 88
4. SPAN 1 =SOUTH ABUTMENT TO PIER 1 = 26.69' 14. SPAN 11 =PIER 10 TO PIER 11 = 20.25' 24. SPAN 21 = PIER 20 TO NORTH ABUTMENT = 39.63' UNITS: INT. FEET PLAN AND PROFILE
5. SPAN 2 = PIER 1 TO PIER 2 = 26.28' 15. SPAN 12 = PIER 11 TO PIER 12 = 36.35' 25. RIVER MILE: 12.53
6. SPAN 3 =PIER 2 TO PIER 3 = 30.18' 16. SPAN 13 = PIER 12 TO PIER 13 = 20.03' A SOURCE FIONEER/GOOGLE P[OMER
7. SPAN 4 = PIER 3 TO PIER 4 = 26.23' 17. SPAN 14 = PIER 13 TO PIER 14 = 41.09'
TECHNICAL SERVICES, INC.
8. SPAN 5 =PIER 4 TO PIER 5 = 25.05' 18. SPAN 15 = PIER 14 TO PIER 15 = 28.65' / 2055/:R€oni:w Sﬁf; f e
9. SPAN 6 =PIER 5 TO PIER 6 = 31.24' 19. SPAN 16 = PIER 15 TO PIER 16 = 41.09' . SCALE N FEET : 5601
10. SPAN 7 = PIER 6 TO PIER 7 = 20.12' 20. SPAN 17 = PIER 16 TO PIER 17 = 15.51' 0 30 50 HELENA, MT S
(406) 457-8252 DATE: 10-31-18
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NOTES
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 37 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL and CONCRETE COORD SYS/ZONE,__MONTANA STATE PLANE
3. BRIDGE WIDTH = 13.0' DATUM:, NAD 83, NAVD 88 BRIDGE 31
4. SPAN 1 = WEST ABUTMENT TO EAST ABUTMENT= 51.7' ONITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE = 13.35 SOURCE S
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201 E. BROADWAY, SUITE C
HELENA, MT 59601

(406) 457-8252 DATE: 10-31-18
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NOTES: W
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. 9. SPAN 6 =PIER 5TO PIER 6 = 2.51' DISPLAYED AS: FIGURE 38 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: WOOD 10. SPAN 7 = PIER 6 TO PIER 7 = 10.91' COORD SYS/ZONE.__MONTANA STATE PLANE BRIDGE 32
3. BRIDGE WIDTH = 35.2' 11. SPAN 8 = PIER 7 TO WEST ABUTMENT = 3.61' DATUM: NAD 83, NAVD 88
4. SPAN 1 = EAST ABUTMENT TO PIER 1 = 11.36' 12. RIVER MILE = 13.49 \A‘CV’V UNITS: INT. FEET PLAN AND PROFILE
5. SPAN2=PIER1TOPIER2=1.76' SOURCE: PIONEER/GOOGLE
6. SPAN3=PIER 2TOPIER 3 =12.78' P[OMER
7. SPAN4=PIER3TOPIER 4 =191 TECHNICAL SERVICES, INC.
8. SPAN5=PIER4TOPIER5 = 12.06' SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
0 15 30 (406) 457-8252 DATE: 10-31-18
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NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 40 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL AND CONCRETE COORD SYS/ZONE:__MONTANA STATE PLANE
3. BRIDGE WIDTH = 13.0' L} DATUM: NAD 83, NAVD 88 BRIDGE 34
4. SPAN 1= WEST ABUTMENT TO EAST ABUTMENT= 46.77" ONITS: INT. FEET PLAN AND PROFILE
5. RIVER MILE = 14.50 AN Z p ]
JV SOURCE: PIONEER/GOOGLE [0 /‘/E’ER
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HELENA, MT 59601
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2. CLUVERT SPAN =11.8' 2. STRUCTURE MATERIAL: CONCRETE COORD SYS/ZONE:__MONTANA STATE PLANE
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NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 43 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL, CONCRETE, AND WOOD COORD SYS/ZONE:_MONTANA STATE PLANE
3. BRIDGE WIDTH = 12.0. \ DATUM: NAD B3, NAVD 83 BRIDGE 37
4. SPAN 1 = WEST ABUTMENT TO EAST ABUTMENT= 46.9'. NTFeE PLAN AND PROFILE
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EXISTING GROUND,
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NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF BRIDGE. DISPLAYED AS: FIGURE 44 SILVER BOW CREEK
2. STRUCTURE MATERIAL TYPE: STEEL, CONCRETE, AND WOOD COORD SYS/ZONE:_MONTANA STATE PLANE
3. BRIDGE WIDTH = 12.0". 4 DATUM:, NAD 83, NAVD 88 BRIDGE 38
4. SPAN 1= WEST ABUTMENT TO EAST ABUTMENT= 46.9". ONITS: INT. FEET PLAN AND PROFILE
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NOTES:
1. PROFILE VIEW REPRESENTS UPSTREAM FACE OF CULVERT. DISPLAYED AS: FIGURE 45 SILVER BOW CREEK
2. CULVERT SPAN = 11.8' (ALL CULVERTS). COORD SYS/ZONE:__MONTANA STATE PLANE BRIDGE 39
3. CULVERT RISE = 7.6' (ALL CULVERTS). DATUM: NAD 83, NAVD 88
4. CULVERT LENGTH = 49.9' UNITS: INT. FEET PLAN AN D PROFILE
5. RIVER MILE = 16.24 o e e e P[OMER
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NOTES:
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2. PROFILE VIEW IS LOOKING UPSTREAM COORD SYS/ZONE.__MONTANA STATE PLANE
3. STRUCTURE MATERIAL TYPE: CONCRETE \ DATUM: NAD 83, NAVD 88 BRDIGE 40
g- BRIDGE WibTH = ::g;zoru.s UNITS: INT. FEET PLAN AND PROFILE
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\x SCALE N FEET 201 E. BROADWAY, SUITE C
HELENA, MT 59601
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