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1. Introduction

The mainstem of the Musselshell River extends approximately 335 miles from its mouth at Fort
Peck Reservoir to the confluence of the North and South Forks of the Musselshell near the town
of Martinsdale, Montana. During the spring runoff in 2011, the river significantly flooded with
peaks exceeding the 200-year event throughout the watershed. The flood resulted in
devastating damages, including significant physical changes to the river channel as documented
in the Musselshell River Flood Rehabilitation River Assessment Triage Team (RATT) Summary
Report (Applied Geomorphology and RATT, 2012) (RATT Summary Report).

The existing floodplain mapping for the Musselshell River includes some detailed, limited
detailed, and approximate level study reaches that date back to the late 1970s and early 1980s.
In 2013, the City of Roundup and Musselshell County requested assistance from the Montana
Department of Natural Resources and Conservation (DNRC) to update their floodplain mapping.
The DNRC, in partnership with the Federal Emergency Management Agency (FEMA), the
Musselshell River communities, and other stakeholders initiated work to produce new floodplain
studies along select reaches of the river. This first phase of the Musselshell River floodplain
study(ies) will provide the groundwork for scoping and completing floodplain mapping projects
throughout the Musselshell River corridor. This phase of the project is comprised of the
following activities:

1. Structure and bathymetric survey for a 10-mile reach near Roundup, Montana;
2. Field reconnaissance and hydraulic structure assessment; and
3. Hydrologic analysis.

This report documents the methodology and results of the field reconnaissance and hydraulic
structure assessment activities completed in late August and early September of 2014.

2. Purpose of Investigation

The purpose of this investigation was to collect and organize relevant information for all of the
hydraulic structures along the mainstem of the Musselshell River, and to assess each structure’s
potential to create a floodplain conveyance restriction during flood conditions. The information
collected from this investigation will support future floodplain studies along the Musselshell
River.

3. Methodology

A detailed review of the study area along the river was performed prior to fieldwork to locate all
structures and identify ownership in the study area. Hydraulic structure types and locations
were first identified from aerial imagery, and information that was collected from the RATT
Summary Report. Each identified structure was assigned an identification code that included
either a ‘B’ for bridge or ‘D’ for diversion, in addition to a number corresponding to the order of
the structure along the stream alignment, beginning at the downstream extent of the study

,M\_
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reach and progressing upstream. A total of 92 structures, including 59 bridge structures and 33
diversion structures, were identified prior to conducting the fieldwork. Extensive coordination
with local landowners, communities, county road departments, the Musselshell Watershed
Coalition (MWC), the Montana Department of Transportation (MDT), DNRC, and Pioneer
Technical Services, Inc. (Pioneer) took place prior to and throughout the fieldwork. A landowner
notification process was coordinated by Pioneer, DNRC, and the MWC to request landowner
permission to access properties prior to fieldwork. Landowners received two notification letters,
one from the MWC and one from Pioneer, describing the purpose of the study and the
upcoming fieldwork activities; the letter also provided project contact information to allow
landowners to voice concerns and/or ask questions. As a follow-up to the letters, local MWC
members made courtesy calls to the landowners approximately 5 to 7 days prior to
commencement of the fieldwork. Landowner concerns and instructions were noted and the
fieldwork was performed accordingly. Additionally, local county road departments and MDT
were sent letters and contacted for the purpose of identifying future construction projects
involving changes to road structures and also to obtain structure as-built information. The
landowner notification letter, MWC notification letter, MDT letter, and county road department
letters and phone log summaries are provided in Appendix A.

Field reconnaissance and structure inventory fieldwork started at the downstream end of the
Musselshell River on August 25, 2014 and progressed upstream with completion on September
2, 2014. Atotal of six bridges were not inventoried due to lack of landowner access permission.
In addition, fewer bridges and more diversion structures were discovered during fieldwork than
were identified during the planning process, resulting in a total structure inventory count of 87
(53 bridges and 34 diversions) (Figure 1). Pioneer performed the field reconnaissance and
structure inventory for all of the structures, with assistance from members of the MWC group
and/or local landowners.

The following characteristics were recorded for all inventoried structures: location, type,
condition, structure-specific dimensions, material type, and backwater potential. All structure
attributes were recorded in an electronic data dictionary within a hand-held Trimble Global
Positioning System (GPS). The data dictionary was designed to collect up to 4 span
measurements per bridge, or a bridge with a maximum of 3 piers. Each span measurement field
was provided an associated description field (e.g., Span 1 and Span 1 Description). Bridge B27
had 11 piers, which exceeded the data dictionary format, so additional span information was
stored under the Span 1 Description field as a string (see Appendix B).

Upon completion of the fieldwork, the data dictionary information was transferred from the GPS
to an Environmental Systems Research Institute (ESRI) geodatabase. The complete results from
the structure inventory, including the data summary tables, structure figures, and photographs
are provided in Appendix B.

,M\_
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3.1 Structure Measurements

At each structure, measurements were acquired using a 25-foot tape measure, 200-foot tape
measure, measuring wheel, survey rod, and where appropriate, a range finder.

3.1.1 Bridges

The following measurements were typical for bridge structures:

o Span Length(s): Span length was measured between abutments and/or between piers.

o Deck Width: Deck width was measured perpendicular to traffic from the outermost face
on the upstream side of the structure to the outermost face on the downstream side of
the structure.

o Deck Thickness: Deck thickness was measured from the top of the deck to the low chord
of the structure.

o Guard Rail Height: Guard rail height was measured from the top of the guard rail to the
top of the deck surface.

o Pier Width: Pier width was measured perpendicular to stream flow at the widest point of
the pier.

3.1.2 Diversion Structures

The following measurement was typical for diversion structures:

o Span Length(s): Span length is the distance from one end of the diversion structure to the
other, measured perpendicular to stream flow.

Due to unsafe high flow conditions, some of the diversion structure span lengths were estimated
in the field using a survey rod for reference or from aerial imagery in ArcGlS, and some of the
spans were measured using a range finder.

3.1.3 Culverts

The following measurements were typical for culverts:

o Culvert Length: Culvert length was measured at the maximum horizontal distance from
the culvert inlet to the culvert outlet.

o Culvert Height: Culvert height was measured at the maximum vertical height inside the
culvert.

« Inlet/Outlet Relative to the Deck: Inlet/outlet relative to the deck was measured vertically
from the road deck edge to the top of the culvert inlet/outlet.

3.2 Structure Photographs

In addition to measurements, field personnel took photographs of each structure and the
surrounding conditions. Generally, four photographs were taken for bridges and two
photographs were taken for diversion structures, including:

,M\_
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Bridges

1) View of the upstream channel taken from on top of the bridge;

2) View of the downstream channel taken from on top of the bridge;
3) View of the bridge looking upstream; and

4) View of the bridge looking downstream.

Diversion Structures
1) View of the structure looking across the channel; and
2) View of the structure looking across the channel with the measuring rod.

3.3 Flow Constriction Assessment

Site and structure conditions were assessed at each location. The study area received significant
rainfall a few days prior to the fieldwork resulting in significant stream flows during the
fieldwork; these field conditions were beneficial for qualitatively assessing each structure’s
potential to back up water during flood conditions. The structures were rated “Low,”
“Moderate” or “High” for backwater potential during the base flood. A “Low” rating represents
a structure with little or no floodplain or channel encroachment and has little backwater
potential. A “Moderate” rating indicates a structure with a moderate degree of floodplain
encroachment such as a slightly elevated roadway embankment or slightly constrictive
abutments that reduce flood flow conveyance. “High” rating was assigned to a structure that
typically included an elevated road embankment spanning the majority of the floodplain, likely to
cause a significant backwater condition. Most of the diversion structures that were inventoried
were assigned a “Low” backwater potential as the structures generally did not appear to pose a
constriction within the floodplain.

After the 2011 flood, three diversion structures, D9, D12, and D13, are no longer located in
direct flow of the main channel of the Musselshell River. Diversion D9 near River Mile 81.7 of
the Musselshell Alignment (referred to as the Naderman Diversion in the RATT Summary Report)
lies in the pre-2011 river channel, and no longer functions as a diversion structure. Backwater
potential for this structure was reported as “Low” because high flood waters could still
potentially flow into the pre-2011 river channel and the diversion could create some backwater.
The D9 diversion structure is shown in photograph 2014 _0826BP of this report and Figures 58
and 59 in the RATT Summary Report. The D12 diversion structure lies in the pre-2011 river
channel and has been completely covered by sediment; this diversion structure was reported as
‘Other’ for backwater potential as the top of the structure was level with the pre-2011 river
channel bed, and would not create any backwater.

Due to high flows from the 2011 floodwaters, the river currently flows around one side of
diversion structure D13 (referred to as the Egge Diversion in the RATT Summary Report) as
shown on Figure 2014 0827AC of this report and Figure 57 in the RATT Summary Report. This
structure was given a ‘Low’ backwater potential rating; during flood conditions, the slightly
elevated structure could potentially cause backwater prior to overtopping the channel banks.
The RATT Summary Report identified both the D9 and D13 diversion structures as non-
-
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functional. Montana Fish Wildlife and Parks (FWP) is currently coordinating with the landowner
to remove the Egge Diversion from the river. Locations for diversion structures D9, D12, and
D13 are shown on Figure 3 and Figure 4.

3.4 Musselshell River Reference Alignments

To facilitate future use of the structure inventory and field reconnaissance results in county-
based flood mapping projects, the river alignment was organized into four alignments, based on
county boundaries. Each alignment name is based on the county in which the Musselshell River
resides or directly borders. The four county alignments include:

Petroleum/Garfield/Rosebud County Alignment,
Musselshell County Alignment,

Golden Valley County Alignment, and
Wheatland County Alignment.

HwnN e

The alignments were constructed by adjusting the RATT alignment origin to start at the Charles
Russell Wildlife Refuge boundary at the downstream end of the study area. The alignment was
then partitioned into four segments based on the county boundaries. Note that the RATT
alignment was based on the 2011 channel alighnment using 2011 NAIP aerial imagery which may
depart from previous or future channel locations.

Starting at the Charles Russell Wildlife Refuge boundary, the Petroleum/Garfield/Rosebud
alignment runs south (upstream) along the Musselshell River channel until it reaches River Mile
104 just east of Melstone, Montana. This location marks the origin of the Musselshell County
Alignment which follows the river channel southwest through Musselshell County and ends
where the Musselshell River intersects the Golden Valley County boundary at Musselshell County
River Mile 93. The Golden Valley County Alignment begins at this location and follows the river
channel west until it intersects the Wheatland County border at Golden Valley River Mile 51.

The last alignment in the study reach is the Wheatland County Alignment which originates at the
Wheatland County\Golden Valley County border. The Wheatland alignment terminates at the
western border of Wheatland County at Wheatland County River Mile 78.

The alignments are displayed on Figures 2, 3, 4, and 5.
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4. Summary/Overview

The field reconnaissance and hydraulic structure inventory was conducted for the entire
Musselshell River from the confluence of the North and South Forks of the Musselshell near
Martinsdale to the Charley Russell Wildlife Refuge boundary near Fort Peck Reservoir. The
purpose of this investigation was to collect and assess information for all of the hydraulic
structures along the mainstem of the Musselshell River. Information collected from this
investigation will support future floodplain studies.

Fieldwork commenced beginning on the downstream end of the river on August 25, 2014, and
progressed upstream until completion on September 2, 2014. A total of 87 structures, 53
bridges and 34 diversion structures were inventoried. Structure-specific attributes were
collected using an electronic data dictionary within a handheld GPS.

4.1 Backwater Potential

Backwater potential was an attribute collected for all bridges and diversion structures, and each
structure was rated by field personnel from ‘Low’ to ‘High’ for their potential to create a
backwater condition as described in Section 3. Table 1 summarizes the backwater potential for
the inventoried structures.

Table 1. Backwater Potential Summary
Backwater Potential | Inventoried | Percent of Inventoried Percent of
Rating Bridges Total (%) Diversion Total (%)
Structures
High 12 23% 0 0%
Moderate 24 45% 0 0%
Low 15 28% 32 94%
Other* 2 4% 2 6%
Total 53 100% 34 100%

Note: Table reflects all inventoried bridges and diversion structures within the study area. The table does
not include structures that were not inventoried.

A total of 12 bridges were rated with a ‘High” backwater potential. Typically the high backwater
potential structures were abandoned railroad bridges or State\Federal highway bridges with high
railroad\roadway grade elevations significantly constricting floodplain conveyance. Forty-five
percent of the bridges were rated with a ‘Moderate’ backwater potential, indicating slightly

,M\_
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elevated road embankments, or abutments with a moderate degree of encroachment. Almost
all (94%) of the diversion structures were rated with a ‘Low’ backwater potential. ‘Other’
backwater potential was used to describe structures without backwater potential. Bridges and
diversion structures that were rated with ‘Other” backwater potential include two bridges (B55
and B59) and two diversion structures (D12 and D20). The two bridges and diversion structure
D20 had little remains left in place (Partial Structure) and structure D12 was completely covered
with deposited sediment. According to the landowner, bridge B58 is no longer present and,
therefore, was not inventoried.

4.2 County Reach Structure Inventory

To facilitate future, county-based flood studies, the Musselshell river alignment was organized
into four separate alighments based on the county boundary, as described in Section 3. Table 2
shows the number and type of structures associated with each county alignment, as well as the
associated backwater potential ratings.

Table 2. Structure Inventory Summary by County
Alignment/ Total Inventoried ‘Tota‘l Inv.ento.ried TotaI. % of Total Backwater Potential Rating
Reach Bridges' Bridges D|verS|on1 Diversion | Inventoried Inventoried” | High | Moderate | Low | Other®
Structures Structures Structures
Petroleum/
Garfield/ 4 4 0 0 4 5% 1 3 0 0
Rosebud
Musselshell 18* 14 12 12 26 30% 3 7 15 1
Golden 12° 9 4 4 13 15% 4 3 6 0
Valley
Wheatland 30° 26 18 18 44 51% 4 11 26 3
Total 64 53 34 34 87 100% 12 24 47 4

Total structures within study area along the mainstem Musselshell River.
2 . )
Percent of inventoried structures for each county reach.
*'Other’ Backwater Potential denotes no backwater potential.
* Four bridges are addressed under the Detailed Structure Survey Report and were not inventoried.
5 . . . .
Three bridges were not inventoried due to denied landowner access.
® Four bridges were not inventoried; three due to denied landowner access and one no longer exists.

The Petroleum/Garfield/Rosebud County reach has the fewest (5%) hydraulic structures of the 4
county reaches. Three of the four bridges, were rated with ‘Moderate’ backwater potential.
Highway 200 bridge (B2) was rated with ‘High’ backwater potential. The structures were
generally high profile bridges in fair to good structural condition.

The Musselshell County reach begins 104 river miles upstream of the Charles Russell Wildlife
Refuge where the Petroleum/Garfield/Rosebud County Alignment terminates. This reach
contains 18 bridges and 12 diversion structures. Four of the 18 bridges in Musselshell County
were part of the Musselshell River Floodplain Study Phase 1 Detailed Structure and Bathymetric

Page 12 of 17
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Survey Report; therefore, they were not inventoried and were not assigned with a backwater
potential. The four survey bridges (B15-B18) are shown in Figure 3.

Musselshell County includes the second highest number of structures of the four county
reaches. Fifty percent (50%) of the bridges were rated with ‘Moderate’ backwater potential, with
4 having ‘Low’ backwater potential, and 3 with ‘High” backwater potential. The majority of
bridges in this reach were found to be in fair to good structural condition, with two bridges in
poor condition.

The Golden Valley County reach originates where the Musselshell County reach terminates and
includes a total of 12 bridges and 4 diversion structures. Landowner access to three of the
bridges (B28, B29 and B30) was denied; therefore, they were not inventoried, but are included in
the total number of bridges in Golden Valley County and are included in Table 2.

Within the Golden Valley County reach, the majority of the bridges were rated as ‘High” or
‘Moderate’ backwater potential due to elevated road or railroad grades spanning the floodplain.
Five of the bridges were abandoned railroad bridges deemed to be in fair structural condition.
All of the diversion structures located along the Golden Valley County Alignment were in good
structural condition and assigned ‘Low’ backwater potential. Diversion structure D13 was
damaged from the 2011 flood waters, and the river channel currently flows around one side of
the structure. This structure was deemed ‘non-functional’ in the RATT Summary Report. All of
the Golden Valley Alignment structures are shown on Figure 4.

The Wheatland County reach originates where the Golden Valley County alighment terminates
and contains the greatest number (51%) of inventoried hydraulic structures of the four county
reaches. A total of 30 bridges and 18 diversion structures are located within the Wheatland
County reach. Three of the bridges (B40, B51 and B63) were denied access and therefore were
not inventoried. Bridge B58 has been washed out according to the landowner (firsthand
conversation with the inventory staff) and no longer exists; therefore, this bridge was not
inventoried. These non-inventoried bridges are included in the total number of bridges for
Wheatland County shown in Table 2.

Most of the Wheatland County bridges were assigned ‘Moderate’ to ‘High’ backwater potential
ratings and were in fair to good structural condition. Three private bridges (B55, B58, and B59)
were assigned ‘Other’ backwater potential denoting no backwater potential. Bridges B55 and
B59 had little remains left in place, and field personnel were told directly by the landowner that
bridge B58 was non-existent. As shown on Figure 5, the missing bridge locations are within a 4-
river mile stretch of one another, and are approximately 20 river miles upstream from the town
of Harlowton, Montana.

Within Wheatland County, diversion structures were rated with ‘Low’ backwater potential and
were in good structural condition. Three diversion structures (D20, D28A, and D32) were found
to be in poor structural condition, as the large rocks comprising the structures had been washed

,M\_
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downstream. These structures are spaced approximately 20 to 30 river miles apart along the 79-
mile reach as shown on Figure 5.

The river segment between structures D9 and B25 (the river reach near the shared border of
Musselshell County and Golden Valley County, upstream of the town of Roundup) was found to
have a high density of structures damaged from flood flows and consists of structures that could
potentially cause significant backwater. This area includes damaged diversion structures (D9,
D12, and D13) and consecutive bridges (B22 through B25). These structures were assigned a
‘High’ backwater potential rating.

4.3 Supporting Information

All landowner, county, and MDT notification letters and call log summaries are provided in
Appendix A. The structure inventory data are presented in Appendix B, and raw field data
recorded in logbooks are provided in Appendix C. As discussed previously, there were various
reasons for identified structures that could not be inventoried or have missing information in
Appendix B. Structure as-built information and additional remedial structure plans obtained
from local county road departments and from the MDT is provided in Appendix D. Low elevation
aerial photographs of diversion structures are provided in Appendix E.

4.4 Project GIS Database

In addition to this report, a project ESRI GIS database has been constructed as a digital work
product. Following completion of fieldwork, the structure attributes were transferred from the
field GPS and stored in an ESRI geodatabase. The geodatabase provides a spatial view of the
structures, and includes all structure attributes and photographs collected during inventory as
well as additional supporting information. After importing the data into ArcGIS or other GIS
software, the IDENTIFY tool may be used to display attributes for each structure.

Within the GIS database, photographs and aerial views of the structures are provided in an
attached PDF file. An example PDF for bridge structure B21 is shown in Figure 6 and Figure 7.
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Engineering and

/ﬂ/'/j’” Environmental Services

TEEHRTCAL SERFICES IV August 2014

Dear Landowner along the Musselshell River,

We are writing to inform you that the Montana Department of Natural Resources and Conservation (DNRC)
has hired our firm to complete a bridge and diversion structure inventory, and survey work along the
Musselshell River. The work will ultimately help to update and increase the accuracy of the floodplain
mapping along selected reaches of the Musselshell River. The scope of our field work is to survey channel
cross sections approximately every 1,000 feet for a 10-mile reach of the Musselshell River near Roundup,
and to collect basic information on bridges and diversion structures (hydraulic structure inventory). The
hydraulic structure inventory will cover the entire 335 mile extent of the Musselshell River main stem, from
its mouth at Fort Peck Reservoir to the confluence of the North and South Forks of the Musselshell near the
Town of Martinsdale (area noted in the image below).

We are sending you this courtesy notice because you have been identified as a landowner along the river
channel in the study area. We will have survey personnel conducting the work between August 25, 2014
and October 3, 2014. We plan to survey or collect information approximately 50 feet beyond the water’s
edge at each cross-section, bridge, or diversion structure. A representative from MWC or DNRC will call
you 5 to 7 days prior to our field staff accessing your property. If you do not wish for our survey personnel
to enter your property, please notify us using the contact information below. If you do not have a
telephone land line and would like to be contacted on your cell phone or via email, please provide that
contact information to the project contacts listed below.

If you have any questions or comments, please direct all correspondence to the following:

PAINEER

Department of
Natural Resources

. FORT PECK
Pioneer Technical % and Conservation RESERVOIR
Services, Inc. —=_7= (DNRC) *
George Austiguy P.E. Tiffany Lyden
Senior Project Manager Outreach Specialist
106 Pronghorn Trail DNRC Floodplain Management Program
Bozeman, MT 59718 1424 9™ Ave.
gaustiguy@pioneer-technical.com Helena, MT 59601
(406) 723-1981 tlyden@mt.gov sl

MUSSELSHELL RIVER |

(406) 444-0599

MELSTONE |

307 E. PARK. STE. 421 ¢« ANACONDA, MT 59711 | PH: 406.563.9371 e FX: 406.563.9372 | WWW.PIONEER -TECHNICAL.COM | HEADQUARTERS: PO BOX 3445 « BUTTE, MT 59702

ANACONDA . BILLINGS . BOZEMAN . HELENA . MISSOULA . EVANSTON, WY . KELLOGG, ID


mailto:gaustiguy@pioneer-technical.com�
mailto:tlyden@mt.gov�

Musselshell Watershed Coalition

Coordinator: Laura Nowlin

P.0.Box 118

Winnett, MT 59087
Imcdistrict.wordpress.com/musselshell-watershed-coalition

August 5, 2014

To landowners and water users living and working along the Musselshell River,

The Montana Department of Natural Resources and Conservation (DNRC) and Pioneer
Technical (see enclosed letter) approached the Musselshell Water Coalition (MWC) to assist in
communicating with landowners as they begin inventorying and inspecting bridge and diversion
structures along the entire 335 mile reach of the Musselshell main-stem. The information is
being gathered for future floodplain mapping studies along select reaches of the Musselshell
River. The floodplain mapping project is a result of two opportunities; 1) grant dollars DNRC's
Floodplain Unit has secured to identify flood risk, and 2) interest expressed by counties and
towns in the basin to update hydrologic data and floodplain mapping for the river, that when
completed would result in a more accurate assessment of flood risk and provide beneficial
information for flood insurance ratings — reducing the financial burden to property owners.

MW(C, as some of you may know, is an ongoing local forum for water user associations,
conservation districts, and state and federal natural resource agencies, to develop and implement
voluntary strategies to improve water storage and delivery infrastructure, water management, and
floodplain health along the Musselshell River main-stem. The data and mapping that will be
generated from this project will also assist MWC with its own long-term strategic planning that
is currently being supported by a $75,000 resource planning grant received from Montana's
DNRC in 2014.

As explained in the Pioneer Technical letter, if you do not want people to cross your property,
just let either the MWC or Pioneer Technical know, and your wishes will be respected. A
representative from MWC or DNRC will call you 5-7 days prior to Pioneer Technical accessing
your property. If you have any other questions or concerns, please contact one of us (Bill
Milton, 323-1771; Laura Nowlin, 429-4832).

Thank you ahead of time for your consideration of their request.
Respectfully,

Bill Milton, Facilitator
Laura Nowlin, Coordinator



Nicole Hockaday

From: Murray Strong [mstrong@pioneer-technical.com]
Sent: Tuesday, November 11, 2014 11:04 AM

To: nhockaday@pioneer-technical.com

Subject: FW: Musselshell River Bridges

Attachments: Musselshell Bridges.xlIsx

From: Murray Strong [mailto:mstrong@pioneer-technical.com]

Sent: Tuesday, October 28, 2014 3:37 PM

To: 'kbarnes@mt.gov'

Cc: gaustiguy@pioneer-technical.com; Joel Gerhart (jgerhart@pioneer-technical.com); nhockaday@pioneer-technical.com
Subject: Musselshell River Bridges

Ken —

Attached is a line list of bridges obtained from the MDT query site. The bridges are divided into On-System and Off-
System. The list you received earlier would be those On-System with an additional one added south of Roundup on
Highway 87.

Pioneer would appreciate plan and profiles of the structures (“as-builts”) or the nearest you have to help us complete
our inventory and survey work on the Musselshell River for DNRC.

Please let me know when the plans can be picked up.
Please confirm that you have received this email as well.
Thank you.

Murray Strong

Pioneer Technical Service, Inc.
201 W. Broadway Ave. Suite C
Helena, MT 59601
406-459-6684 (cell)
406-457-8252



Admin| HIS | MPOS ) On/Off ) Year| Year |Year|NHS Latitude Longitude

Area | Route T Bridge ID System Location Feature Intersect Built | Recon | Insp | Rte S.R. | ADT Owner County (Decimal) (Decimal) Draw No
Dist5 | L54001| 0.2 |L54001000+02001 | Off System N EDGE TWO DOT MUSSELSHELL RIVER 017 | 1965 2014 N [92.2| 100 | County Highway Agency WHEATLAND | 46.43014167 | -110.0721306 6436
Dist 5 | L54009( 0.5 [ L54012000+05001 | Off System | 2M SE HARLOWTON | MUSSELSHELL RIVER 016 | 1977 2012 N 99 | 100 | County Highway Agency WHEATLAND | 46.42523056 | -109.7999333 | 888888
Dist 5 [ L54003| 0.5 |L54016000+05001 | Off System 6M W TWO DOT MUSSELSHELL RIVER 018 | 2011 2013| N |98.9| 100 [ County Highway Agency WHEATLAND | 46.45451944 |-110.1973333 | 20133
Dist5 | L54010| 0.6 |L54021000+06001 | Off System | 4M E HARLOWTON | MUSSELSHELL RIVER 008 |1988 2014 N ]99.9] 100 | County Highway Agency WHEATLAND |46.41383611|-109.7398139 | 14025
Dist 5 | L19201( 0.5 | L19201024+00001 | Off System BARBER MUSSELSHELL RIVER 023 | 1983 2014 N [99.8| 100 | County Highway Agency | GOLDEN VALLEY | 46.30842778 | -109.3853056| 13230
Dist 5 | L19203( 0.03 | L19203026+02001 | Off System 1M NE CUSHMAN MUSSELSHELL RIVER 015 | 2012 2014 N | 100 | 100 | County Highway Agency | GOLDEN VALLEY | 46.29921111 | -109.0359056 ( 21231
Dist5 [ L19217| 0.6 |L19217000+03001 | Off System 2M E RYEGATE MUSSELSHELL RIVER 003 | 1911 1994 (2013 N 65 | 100 [ County Highway Agency | GOLDEN VALLEY | 46.30143333| -109.2077 15622
Dist 5 [ L33101| 24.61 | L33001027+08001 | Off System | 6M W MUSSELSHELL | MUSSELSHELL RIVER 015 (1916 2012| N |[57.8| 100 [ County Highway Agency MUSSELSHELL | 46.50860833 | -108.2159583 | RECORDS
Dist5 [ L33102] 0.1 |L33006015+07001 | Off System SE ROUNDUP MUSSELSHELL RIVER 008 | 1970 2014 N |[34.1| 100 | County Highway Agency MUSSELSHELL | 46.43936389 | -108.5315694 none
Dist 5 | L33103( 1.4 | L33007001+04001 | Off System 1M SE MELSTONE MUSSELSHELL RIVER 017 | 1992 2011 N [99.6| 100 | County Highway Agency MUSSELSHELL | 46.58195278 | -107.8581806 | 15086
Dist5 [ L33104| 0.4 |L33017000+04001 | Off System 7M NE ROUNDUP MUSSELSHELL RIVER 012 | 1915 2012 N [26.5| 100 | County Highway Agency MUSSELSHELL 46.4714 -108.3925306 8
Dist 5 [ L33027| 0.83 | L33027000+08281 | Off System | 3M SW MELSTONE | MUSSELSHELL RIVER 024 (2013 2013| N [98.7| 100 [ County Highway Agency MUSSELSHELL | 46.57083333 | -107.9009167 | RECORDS
Dist 5 | L33117( 1.2 |[L33027001+02001 | Off System | 3M SW MELSTONE | MUSSELSHELL RIVER 018 | 1916 2012 N |[13.8| 100 | County Highway Agency MUSSELSHELL | 46.56488611 | -107.9009333 | RECORDS
Dist 5 | L33124( 0.7 [ L33028000+07001 | Off System | 6M SW MELSTONE | MUSSELSHELL RIVER 019 | 1916 2013 N [35.6| 100 | County Highway Agency MUSSELSHELL | 46.55887778 | -107.9774139 | RECORDS
Dist5 [ L33111]| 1.8 |L33030003+06001 | Off System | 15M SW ROUNDUP | MUSSELSHELL RIVER 004 (1988 2012 N [99.1| 100 | County Highway Agency MUSSELSHELL 46.2987 -108.7814917 | 14019
Dist5 [ L33129| 0.9 |L33045000+04001 | Off System 1M E ROUNDUP MUSSLESHELL RIVER 011 | 1995 2014 N [ 100 | 100 [ County Highway Agency MUSSELSHELL | 46.44641944 | -108.5124556 | 15682
Dist 5 | L33548 0 L33548000+00001 | Off System ROUNDUP MUSSELSHELL RIVER 025 | 2013 2013| N 85 | 100 [ County Highway Agency MUSSELSHELL | 46.43929167 | -108.5366639 | RECORDS
Dist4 | 144118 3.1 |[L44118003+01001 | Off System [ 15M NW SUMATRA | MUSSELSHELL RIVER 001 |1930| 1960 (2014 N |41.1] 100 | County Highway Agency ROSEBUD 46.71998333 | -107.8221944 none
Dist 5 [PO0045]| 43.43 | PO0045043+04301 | On System | 1M S HARLOWTON MUSSELSHELL RIVER 1969 2012 N |88.4( 710 State Highway Agency WHEATLAND | 46.42910278 | -109.8423056 9172
Dist 5 | POO053| 45.55 | PO0053045+05521| On System LAVINA MUSSELSHELL RIVER 1959 2014 Y [71.5|1730| State Highway Agency GOLDEN VALLEY | 46.28887222 | -108.9379278 4383
Dist 5 | SO0300| 0.2 |S00300000+02001| On System RYEGATE MUSSELSHELL RIVER 1962 2014 N 82 | 340 State Highway Agency GOLDEN VALLEY 46.2939 -109.2578417 5846
Dist 5 | PO0016( 47.55 [ PO0016047+05501| On System ROUNDUP MUSSELSHELL RIVER 1996 2014 Y 80 |3030| State Highway Agency MUSSELSHELL | 46.42795556 | -108.5701556 | 15727
Dist 5 | SO0310( 40.19 | S00310040+01921 | On System MUSSELSHELL MUSSELSHELL RIVER 1960 2013 N [75.9] 120 State Highway Agency MUSSELSHELL | 46.52011667 | -108.0920028 4533
Dist 5 | S00381( 0.4 ([S00381000+04001| On System | 7M SW ROUNDUP MUSSELSHELL RIVER 1949 2014 N |[58.8| 340 State Highway Agency MUSSELSHELL 46.37735 | -108.6231444 2774
Dist 5 [PO0057| 158.4 | PO0O057158+03721  On System MOSBY MUSSELSHELL RIVER 1973 2013| Y [91.5( 380 State Highway Agency GARFIELD 46.99424722 | -107.8892083 | 10815




Telephone Conversation Tracker for Musselshell River County Calls

Date Start time End time Department Name Phone Number Subject Notes Information
Only one county bridge (on Bridge Road)- half owned by
Rosebud County and half owned by Musselshell County. X X
Rosebud County Road No as-builts/no plans to upgrade. Rosebud County Wy il sendla il
10/27/2014( 3:26 PM 3:36 PM Wayne (406) 346-2261 County Bridge Info - As-Builts/Upgrades . . . report to Pioneer Office.
Department redecked with bridge plank, and Musselshell County Recaived
redecked with old stuff they used to redeck bridges with. ’
Did not send the letter, no need to.
Talked to a woman at the department. Won't be really
X R _ A Sent a letter to them.
Musselshell Count quick to receive as-built information. Have plans to do a Received compiled
10/28/2014 1:36 PM 1:40 PM v Woman (no name) (406) 323-2814 County Bridge Info - As-Builts/Upgrades temporary deck on one of the bridges. Followed-up with |. R P
Road Department ; R . |information from them on
letter for more detail on structures we are interested in. 11/12/14
Received packet of information from them on 11/12/14. :
Tried the department office multiple times with no
Golden Valley Count: answer, left a message on 11/6/14 at 9:00 AM. Received Sl @ leitar (o e
11/6/2014 9:00 AM 9:00 AM Y v - (406) 568-2218 County Bridge Info - As-Builts/Upgrades ! . ) . Follow-up phone message
Road Department one page response on 11/10/14, there are no future eft
remedial plans other than regular maintenance. ’
They do not have any as-builts and do not have any
Wheatland County Road ' 4 future plans to change/upgrade ar'1y ?f the bridges. Sent a letter to the.m,'
11/6/2014 8:36 AM 8:40 AM Steve (406) 632-5661 County Bridge Info - As-Builts/Upgrades Steve took the letter to the commissioners, and they follow up call details listed

Department

said this didn't really concern them. Will not be getting
any information.

in the 'Notes' column.




Engineering and
FRILPATIE T TP e : .
L Y LLN Environmental Services

TELINTCAL STRPILDS /LD
Golden Valley County Road Department

P.O. Box 10
Ryegate, MT 59074

October 2014

Attention Golden Valley County Road Department,

The Montana Department of Natural Resources and Conservation (DNRC) has hired our firm to
complete a bridge and diversion structure inventory, and survey work along the Musselshell River.
The work will ultimately help refine the current Musselshell River floodplain mapping. A major
part of our scope is to collect basic information on bridges and diversion structures (hydraulic
structure inventory). The hydraulic structure inventory covers the entire 335 mile extent of the
Musselshell River main stem, from its mouth at Fort Peck Lake to the confluence of the North and
South Forks of the Musselshell near the Town of Martinsdale (area noted in the image below).

Attached is a list and figure identifying the Golden Valley County river bridges under your
jurisdiction within the project area. We are requesting additional information on these bridges,
specifically:

e A copy of the As-Built Drawings, if available; and

e Any future plans to replace or upgrade the existing bridge structure

Information regarding federal and state Musselshell River bridges located in Golden Valley County is
being obtained from the Montana Department of Transportation (MDT).
| FORT PECK
| RESERVOIR

We appreciate your participation in this effort. *

Please direct all information, including any questions or comments,
0 GARFIELD
to the following:

Pioneer Technical Services, Inc. T T

Nicole Hockaday

Staff Engineer

307 East Park, Suite 421

Anaconda, MT 59711
nhockaday@pioneer-technical.com
(406) 723-1932
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Golden Valley County

City-County Bridges

Structure Type County Road Name Road System
Bridge Golden Valley Cushman Road City-County
Bridge Golden Valley River Bluff Lane City-County
Bridge Golden Valley Buffalo Trail City-County
Bridge Golden Valley S Barber Road City-County
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Engineering and
FRILPATIE T TP e : .
L Y LLN Environmental Services

TELINTCAL STRPILDS /LD
Musselshell County Road Department

506 Main Street
Roundup, MT 59072

October 2014

Attention Musselshell County Road Department,

The Montana Department of Natural Resources and Conservation (DNRC) has hired our firm to
complete a bridge and diversion structure inventory, and survey work along the Musselshell River.
The work will ultimately help refine the current Musselshell River floodplain mapping. A major
part of our scope is to collect basic information on bridges and diversion structures (hydraulic
structure inventory). The hydraulic structure inventory covers the entire 335 mile extent of the
Musselshell River main stem, from its mouth at Fort Peck Lake to the confluence of the North and
South Forks of the Musselshell near the Town of Martinsdale (area noted in the image below).

Attached is a list and figure identifying the Musselshell County river bridges under your jurisdiction
within the project area. We are requesting additional information on these bridges, specifically:

e A copy of the As-Built Drawings, if available; and

e Any future plans to replace or upgrade the existing bridge structure

Information regarding federal and state Musselshell River bridges located in Musselshell County is
being obtained from the Montana Department of Transportation (MDT).

. o . 0 . | FORT PECK
We appreciate your participation in this effort. FaEaEmiin

*

Please direct all information, including any questions or comments,
to the following:

CGARFIELD
Pioneer Technical Services, Inc.

Nicole Hockaday PETROLELM
Staff Engineer

307 East Park, Suite 421

Anaconda, MT 59711
nhockaday@pioneer-technical.com
(406) 723-1932
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Musselshell County

City-County Bridges

Structure
Type County Road Name Road System
Bridge Musselshell Bridge Road City-County
Bridge Musselshell | MelstoneCuster Road City-County
Bridge Musselshell Harvey Road City-County
Bridge Musselshell Harvey Road City-County
Bridge Musselshell Queens Point Road City-County
Bridge Musselshell W Musselshell Road City-County
Bridge Musselshell Goffena Road City-County
Bridge Musselshell Goffena Road City-County
Bridge Musselshell Parrot Creek Road City-County
Bridge Musselshell | Goulding Creek Road City-County
Bridge Musselshell Hougardy Lane City-County
Bridge Musselshell Dean Creek Road City-County
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Engineering and
FRILPATIE T TP e : .
L Y LLN Environmental Services

TELINTCAL STRPILDS /LD
Wheatland County Road Department

P.O. Box 1903
Harlowton, MT 59036

October 2014

Attention Wheatland County Road Department,

The Montana Department of Natural Resources and Conservation (DNRC) has hired our firm to
complete a bridge and diversion structure inventory, and survey work along the Musselshell River.
The work will ultimately help refine the current Musselshell River floodplain mapping. A major
part of our scope is to collect basic information on bridges and diversion structures (hydraulic
structure inventory). The hydraulic structure inventory covers the entire 335 mile extent of the
Musselshell River main stem, from its mouth at Fort Peck Lake to the confluence of the North and
South Forks of the Musselshell near the Town of Martinsdale (area noted in the image below).

Attached is a list and figure identifying the Wheatland County river bridges under your jurisdiction
within the project area. We are requesting additional information on these bridges, specifically:

e A copy of the As-Built Drawings, if available; and

e Any future plans to replace or upgrade the existing bridge structure

Information regarding federal and state Musselshell River bridges located in Wheatland County is
being obtained from the Montana Department of Transportation (MDT).

. . . . . | FORT PECK
We appreciate your participation in this effort. FaEaEmiin

*

Please direct all information, including any questions or comments,
to the following:

CGARFIELD
Pioneer Technical Services, Inc.

Nicole Hockaday PETROLELM
Staff Engineer

307 East Park, Suite 421

Anaconda, MT 59711
nhockaday@pioneer-technical.com
(406) 723-1932
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Wheatland County

City-County Bridges

Structure Type County Road Name Road System
Bridge Wheatland Shawmut Road City-County
Bridge Wheatland WinneCook Lane City-County
Bridge Wheatland Tierney Loop Road City-County
Bridge Wheatland Red Bridge Road City-County
Bridge Wheatland Klock Road City-County
Bridge Wheatland Muir Lane City-County
Bridge Wheatland Muskrat Road City-County
Bridge Wheatland Otter Trail City-County
Bridge Wheatland Leppink Road City-County
Bridge Wheatland Two Dot Highway City-County
Bridge Wheatland Whitetail Drive City-County
Bridge Wheatland Selkirk Road City-County
Bridge Wheatland BB Drive City-County
Bridge Wheatland | Martinsdale Colony Lane City-County




MEAGHER
COUNIY:

et g
,LI'; S (e ‘}I
i1 ST ke O W

TTFE) . /L
Y VurEATEANDI SR
T g

L .

0T

e

(GOLDEN,

Wheatland County Bridges | F _ Rl s - OLD
=1 iy el : A VALLEYSSS
Bl oun : : ThNG P T o e L COUNTIYA.

DISPLAVED AS. WHEATLAND COUNTY

PROJ./ZONE:

LEGEND DATUM____NADBZ
s, NISRNIONMEEL CITY-COUNTY BRIDGES

° BRIDGE /\/  WHEATLAND ALIGNMENT
® TOowNns /\/ GOLDEN VALLEY ALIGNMENT
. RIVERMILE /N\/ MUSSELSHELL ALIGNMENT
/\/ PETROLEUM/GARFIELD/ROSEBUD ALIGNMENT

E COUNTY BOUNDARIES
SOURCE; PIONEER /RATT/NRIS

MUSSELSHELL RIVER DRAINAGE BASIN ESRI WORLD IMAGERY-LAST UPDATE 1014

0 7:500 15,000 ! DATE: 10/24/2014

Feet

Path: P:\DNRC\Musselshel\GIS\Project\County_MDT_Letters\MsIshIFP-GI-CoMDT-004-14.mxd




Appendix B. Hydraulic Structure Inventory



Bridge Structure Data

Structure Number | Date of ection Latitude_WGS84 | Longitude_WGS84 River Mile by Alj (mi) i County Road Name Road SystemE Structure Type Structure C Structure C Structure Col Description
B1 8/25/2014 47.1476 -107.9456 25.8 Petroleum/Garfield/Rosebud Garfield Hailee Coulee Road Bridge Fair
B2 8/25/2014 46.9943 -107.8888 48.3 Petroleum/Garfield/Rosebud Petroleum Highway 200 Primary Bridge Good
B3 8/25/2014 46.7200 -107.8222 86.6 Petroleum/Garfield/Rosebud Rosebud Bridge Road City-County Bridge Fair
B4 8/25/2014 46.6204 -107.8218 100.7 Petroleum/Garfield/Rosebud \ Ishell US Highway 12 E Primary Bridge Good
BS 8/25/2014 46.5821 -107.8584 3.0 Musselshell \ Ishell MelstoneCuster Road City-County Bridge Good
B6 8/25/2014 46.5648 -107.9009 7.6 M \ Ishell Harvey Road City-County Bridge Fair
B7' 8/25/2014 46.5712 -107.9009 7.5 Musselshell Musselshell Harvey Road City-County Bridge Good
B8 8/25/2014 46.5588 -107.9773 16.1 M Ishell \ Ishell Queens Point Road City-County Bridge Fair
B9 8/25/2014 46.5200 -108.0915 279 Musselshell ! Ishell SN Ishell Road Secondary Bridge Good
B10 8/26/2014 46.5062 -108.2068 37.3 ML Ishell \ Ishell Abandoned railroad grade RR-Private Railroad Bridge Fair
B11 8/26/2014 46.5086 -108.2156 37.9 Musselshell \ Ishell W Musselshell Road City-County Bridge Fair
B12 8/26/2014 46.4918 -108.2876 45.2 M Ishell \ Ishell Goffena Road City-County Bridge Poor Holes in deck, cracked concrete piers, appears to be on abandonded railroad grade
B13 8/26/2014 46.4916 -108.2878 45.7 Musselshell \ Ishell Goffena Road City-County Bridge Abandoned bridge Fair
B14 8/26/2014 46.4715 -108.3927 54.1 M \ Ishell Parrot Creek Road City-County Bridge Fair Cracked concrete pier

B15° 46.4465 -108.5125 65.5 Musselshell Musselshell Number 4 Road City-County Bridge

B16° 46.4393 -108.5316 67.6 M Ishell \ Ishell 2nd Ave E City-County Bridge

B17° 46.4277 -108.5702 71.0 Musselshell Musselshell US Highway 87 S NHS Non-Interstate Bridge

B18* 46.3971 -108.6039 74.8 M Ishell \ Ishell Private Bridge

B19 8/26/2014 46.3773 -108.6229 76.6 Musselshell Goulding Creek Road City-County Bridge Good
B20 8/26/2014 46.3479 -108.6763 81.0 M Ishell Hougardy Lane City-County Bridge Poor Closed bridge, dilapidated
B21 8/26/2014 46.3173 -108.7067 84.8 Musselshell Private RR-Private Railroad Bridge 0ld railroad bridge converted to vehicle bridge Fair
B22 8/26/2014 46.2987 -108.7817 90.7 Musselshell Dean Creek Road City-County Bridge Good
B23 8/27/2014 46.2756 -108.8082 0.9 Golden Valley Golden Valley Abandoned railroad grade RR-Private Railroad Bridge Abandoned Fair
B24 8/27/2014 46.2851 -108.8646 6.5 Golden Valley Golden Valley Abandoned railroad grade RR-Private Railroad Bridge Abandoned Fair
B25 8/27/2014 46.2891 -108.9380 13.7 Golden Valley Golden Valley State Highway 3 NHS Non-Interstate Bridge Good
B26 8/27/2014 46.2994 -109.0359 22.6 Golden Valley Golden Valley Cushman Road City-County Bridge Good
B27 8/27/2014 46.2991 -109.0637 24.0 Golden Valley Golden Valley Railroad grade RR-Private Railroad Bridge Nonactive Good
B28° 46.3120 -109.1439 29.6 Golden Valley Golden Valley Private Bridge Access denied, not inventoried

B29° 46.3089 -109.1422 29.8 Golden Valley Golden Valley River Bluff Lane City-County Bridge Access denied, not inventoried

B30° 46.3084 -109.1631 319 Golden Valley Golden Valley Abandoned railroad grade RR-Private Railroad Bridge Access denied, not inventoried

B31 8/27/2014 46.3108 -109.1863 33.7 Golden Valley Golden Valley Abandoned railroad grade RR-Private Railroad Bridge Abandoned Fair
B32 8/27/2014 46.3014 -109.2076 35.4 Golden Valley Golden Valley Buffalo Trail City-County Bridge Good
B33 8/27/2014 46.2941 -109.2580 40.6 Golden Valley Golden Valley Montana Highway 300 Secondary Bridge Good
B34 8/27/2014 46.3085 -109.3852 50.2 Golden Valley Golden Valley S Barber Road City-County Bridge Good
B35 8/28/2014 46.3190 -109.4488 4.2 Wheatland Wheatland Private Bridge Poor Structure tilted
B36 8/28/2014 46.3191 -109.4607 4.9 Wheatland Wheatland OK Bar Road Bridge Good
B37 8/28/2014 46.3365 -109.5275 10.1 Wheatland Wheatland Shawmut Road City-County Bridge Good
B38 8/28/2014 46.3504 -109.5555 13.4 Wheatland Wheatland Private Bridge Good
B39 8/28/2014 46.3564 -109.5708 15.2 Wheatland Wheatland Private Bridge Fair
B40 8/28/2014 46.3901 -109.6542 23.1 Wheatland Wheatland WinneCook Lane City-County Bridge Good
B41 8/28/2014 46.4041 -109.6979 27.5 Wheatland Wheatland Private Bridge Good
B42 9/2/2014 46.4138 -109.7397 31.6 Wheatland Wheatland Tierney Loop Road City-County Bridge Good
B43 9/2/2014 46.4173 -109.7709 34.4 Wheatland Wheatland Private Bridge Poor
B44 9/2/2014 46.4251 -109.7998 373 Wheatland Wheatland Red Bridge Road City-County Bridge Good
B45 9/2/2014 46.4288 -109.8420 40.3 Wheatland Wheatland US Highway 191 N Primary Bridge Good
B46 9/2/2014 46.4292 -109.8559 41.4 Wheatland Wheatland Klock Road City-County Bridge Fair
B47 9/2/2014 46.4325 -109.8781 429 Wheatland Wheatland Abandoned railroad grade RR-Private Railroad Bridge Good
B48 9/2/2014 46.4334 -109.8840 433 Wheatland Wheatland Muir Lane City-County Bridge Good
B49® 46.4338 -109.9337 47.5 Wheatland Wheatland Private Bridge Access denied, not inventoried

B50 9/2/2014 46.4369 -109.9457 48.5 Wheatland Wheatland Muskrat Road City-County Bridge Good
B51® 46.4417 -109.9655 50.9 Wheatland Wheatland Private Bridge Access denied, not inventoried

B52 9/2/2014 46.4444 -109.9878 52.6 Wheatland Wheatland Otter Trail City-County Bridge Fair
B52A 9/2/2014 46.4481 -110.0015 53.4 Wheatland Wheatland Private Bridge Good
B53 9/2/2014 46.4431 -110.0227 55.2 Wheatland Wheatland Private Bridge Good
B54 9/2/2014 46.4282 -110.0595 59.0 Wheatland Wheatland Leppink Road City-County Bridge Good
B55 9/2/2014 46.4302 -110.0673 60.1 Wheatland Wheatland Private Bridge Partial Structure Poor
B56 9/2/2014 46.4303 -110.0722 60.5 Wheatland Wheatland Two Dot Highway City-County Bridge Good
B57 9/2/2014 46.4310 -110.0930 62.5 Wheatland Wheatland Private Bridge Fair
B58* 46.4339 -110.1004 63.1 Wheatland Wheatland Private Bridge Bridge gone, not inventoried Poor
B59 9/2/2014 46.4334 -110.1241 64.9 Wheatland Wheatland Private Bridge Partial Structure Poor
B60 9/2/2014 46.4437 -110.1741 69.2 Wheatland Wheatland Whitetail Drive City-County Bridge Fair
B61 9/2/2014 46.4544 -110.1975 71.2 Wheatland Wheatland Selkirk Road City-County Bridge Good
B62 9/2/2014 46.4770 -110.2490 76.7 Wheatland Wheatland BB Drive City-County Bridge Good
B63° 46.4780 -110.2715 78.5 Wheatland Wheatland Martinsdale Colony Lane City-County Bridge Access denied, not inventoried

Note': Bridge B7 had four culverts installed 271" north of the bridge under the road grade/bridge approach with the following characteristics:

CMP Culvert, CulvHt (ft): 5.0, Inlet2Deck (ft): 6.0, Out2Deck (ft): 5.5, Culvert Length (ft): 72.5, Culvert Entrance Type: Other, Culvert Entrance Type Description: Projecting and backfilled, no headwall
Note % Bridges B15, B16, B17, and B18 were surveyed under Activity 1 of the Musselshell River Floodplain Study - Phase 1 and are included in the Field Survey Report.
Note 3: Access was denied for the following bridges: B28, B29, B30, B49, B51, and B63.
Note *: Bridge B58 was gone and was not inventoried per landowner comments.

Note % S5 : Span 5, S6: Span 6, S7: Span 7, S8: Span 8, S9: Span 9, S10: Span 10, S11: Span 11, S12: Span 12
Note ® Road system data collected from Roads from the Montana Transportation Framework information published on 03-10-2014 in the Montana State Library.

Photos were not collected for the following structures: B15, B16, B17, B18, B28, B29, B30, B49, B51, BS5, B58, and B63.
Stub Abutment: Set near the top of the embankment near the superstructure typically supported on piers that have been backfilled, having a relatively short vertical height. Usually constructed of concrete material.
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Bridge Structure Data

Structure Number | Span 1 (ft) Span 1 Description Span 2 (ft) Span 2 Description Span 3 (ft) Span 3 Description Span 4 (ft) Span 4 Description Deck Width (ft) | Deck Thickness (ft) | Guardrail Height (ft) | Structure Material Type Structure Material Type Description
B1 80 south abutment to pier 81 pier to north abutment 0 0 18.3 1.25 2.20 Steel Concrete deck and abutments
B2 92 east abutment to pier 1 96 pier 1 to pier 2 97 pier 2 to pier 3 112 pier 3 to west abutment 33.6 6.40 2.55 Concrete
B3 122 south abutment to pier 19 pier to north abutment 0 0 15.7 1.70 3.28 Steel Truss Steel truss/wood deck
B4 74 west abutment to pier 1 77 pier 1 to pier 2 74 pier 2 to east abutment 0 24.0 3.32 3.40 Steel Concrete deck
B5 77 north abutment to pier 75 pier to south abutment 0 0 26.3 3.97 2.30 Concrete
B6 141 entire span of bridge 0 0 0 16.3 2.15 3.45 Steel Truss Steel truss/concrete deck and abutments
B7' 122 entire span of bridge 0 0 0 274 4.80 3.50 Concrete Concrete bridge, CMP culverts
B8 26 south abutment to pier 1 140 pier 1 to pier 2 32 pier 2 to north abutment 0 16.0 2.15 3.05 Steel Truss Steel Truss/asphalt deck
B9 62 south abutment to pier 1 71 pier 1 to pier 2 62 pier 2 to north abutment 0 26.0 3.00 2.65 Concrete

B10 83 east abutment to pier 1 65 pier 1 to pier 2 69 pier 2 to west abutment 0 18.0 4.20 4.60 Steel/Wood

B11 142 entire span of bridge 0 0 0 16.3 2.30 3.45 Steel Truss Steel truss/asphalt deck
B12 53 west abutment to pier 1 49 pier 1 to pier 2 56 pier 2 to pier 3 58 pier 3 to east abutment 14.0 8.00 0.00 Steel/Wood Concrete piers/abutments and compacted gravel deck
B13 155 entire span of bridge 0 0 0 16.0 2.60 3.30 Steel Truss Steel truss/wood deck
B14 40 west abutment to pier 126 pier to east abutment 0 0 16.0 2.10 3.20 Steel Truss Steel truss/wood deck
B15”

B16”

B17’

B18’

B19 48 south abutment to pier 1 58 pier 1 to pier 2 47 pier 2 to north abutment 0 20.0 2.70 2.40 Steel Steel Ibeam/concrete deck
B20 120 estimated span poor condition 0 0 0 16.0 3.00 2.70 Steel/Wood Steel and wood truss/wood deck
B21 58 east abutment to pier 1 62 pier 1 to pier 2 54 pier 2 to west abutment 0 10.0 4.15 2.70 Steel/Wood Steel sides/wood deck
B22 41 west abutment to pier 1 52 pier 1 to pier 2 41 pier 2 to east abutment 0 26.2 2.60 2.30 Steel Steel Ibeam/concrete deck
B23 60 east abutment to pier 1 61 pier 1 to pier 2 61 pier 2 to west abutment 0 10.0 4.30 2.65 Steel/Wood Steel sides/wood deck
B24 85 west abutment to pier 81 pier to east abutment 0 0 10.0 4.20 4.50 Steel/Wood Steel sides/wood deck
B25 42 north abutment to pier 1 61 pier 1 to pier 2 42 pier 2 to south abutment 0 30.0 3.90 4.00 Concrete

B26 119 entire span of bridge 0 0 0 31.6 5.20 2.50 Concrete

B27 29 §5:73', S6: 76',57: 91, 58: 76', 59: 71", $10: 70', S11: 61, 512: 28' ° 59 64 84 15.0 8.30 3.50 Steel/Wood Wood deck with railroad track
828’

B29°

B30’

B31 56 west abutment to pier 1 55 pier 1 to pier 2 57 pier 2 to east abutment 0 10.0 2.70 2.50 Steel/Wood Steel sides/wood deck
B32 140 entire span of bridge 0 0 0 16.4 2.20 4.00 Steel Truss Steel truss/wood and metal deck
B33 72 north abutment to pier 72 pier to south abutment 0 0 25.1 4.00 2.90 Concrete

B34 119 entire span of bridge 0 0 0 26.0 5.00 2.25 Concrete

B35 83 entire span of bridge 0 0 0 12.0 3.60 0.00 Wood Wood deck/no guard rails
B36 91 entire span of bridge 0 0 0 15.0 2.65 1.30 Steel/Wood Compacted gravel deck
B37 66 south abutment to pier 66 pier to north abutment 0 0 22.0 3.30 2.60 Steel/Wood Concrete deck

B38 81 entire span of bridge 0 0 0 16.0 3.20 0.00 Steel Truss Arched steel truss/wood and concrete deck/concrete cylinder abutments
B39 42 southwest abutment to pier 42 pier to northeast abutment 0 0 16.2 2.00 0.00 Steel/Wood Wood deck/no guard rails
B40 105 entire span of bridge 0 0 0 19.5 1.85 4.20 Steel Truss Arched truss/wood deck
B41 54 south abutment to pier 54 pier to north abutment 0 0 16.0 1.50 0.00 Steel/Wood Wood deck/no guard rail
B42 43 south abutment to pier 1 58 pier 1 to pier 2 48 pier 2 to north abutment 0 28.0 3.00 2.25 Steel Steel Ibeam/concrete deck
B43 63 entire span of bridge 0 0 0 14.0 1.65 2.50 Wood

B44 110 entire span of bridge 0 0 0 28.4 5.20 2.30 Concrete

B45 87 south abutment to pier 86 pier to north abutment 0 0 45.8 5.00 2.25 Concrete

B46 27 south abutment to pier 1 26 pier 1 to pier 2 24 pier 2 to pier 3 29 pier 3 to north abutment 13.0 2.30 0.00 Steel/Wood Wood deck

B47 67 east abutment to pier 67 pier to west abutment 0 0 10.0 4.00 3.15 Steel/Wood Steel sides/wood deck
B48 30 north abutment to pier 1 28 pier 1 to pier 2 33 pier 2 to south abutment 0 16.0 1.75 0.00 Wood

849’

B50 72 entire span of bridge 0 0 0 16.0 3.60 0.00 Steel/Wood Wood deck

B51°

B52 41 north abutment to pier 42 pier to south abutment 0 0 17.4 2.30 0.00 Steel/Wood Concrete deck
B52A 71 entire span of bridge 0 0 0 18.4 3.35 3.00 Steel Truss Concrete Deck

B53 87 entire span of bridge 0 0 0 15.3 3.00 3.05 Steel Truss Concrete deck

B54 89 entire span of bridge 0 0 0 8.8 2.50 0.00 Steel/Wood

B55 0 0 0 0 0.0 0.00 0.00 Wood

B56 56 north abutment to pier 56 pier to south abutment 0 0 314 4.00 3.00 Concrete

B57 51 entire span of bridge 0 0 0 16.0 1.40 0.00 Steel/Wood Wood deck and abutments
858" 0 0 0 0 0.0 0.00 0.00 Unknown

B59 0 0 0 0 0.0 0.00 0.00 Steel/Wood

B60 43 entire span of bridge 0 0 0 16.3 2.70 3.30 Steel Truss Asphalt deck

B61 61 north abutment to pier 60 pier to south abutment 0 0 26.4 3.00 3.60 Concrete

B62 51 entire span of bridge 0 0 0 20.2 2.00 0.00 Steel/Wood Wood deck

B63°
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Bridge Structure Data

Structure Number b Type b Fill Confi i Number of Piers | Number of Piers Description Pier Type Pier Type Description Pier Width (ft) Backwater Potential Backwater Potential Description
B1 Stub Sloped 1 Group of Cylinders 2 cylinders 3 Moderate
B2 Stub Sloped 3 Sharp Nose Concrete 5 High
B3 Vert Steel/Vert Wood Sloped 1 Group of Cylinders 9 cylinders with Ibeam on top 1 Moderate South approach and road high elevation.
B4 Stub Sloped 2 Sharp Nose Concrete 3 Moderate Remaining old bridge piers/abutments and railroad grade upstream higher elevation than B4.
B5 Stub Sloped 1 Group of Cylinders 3 cylinders 2.5 Moderate Slightly raised banks.
B6 Stub Benched 0 0 Low
B7' Stub Sloped 0 0 Low Culverts installed approximately 271" north of bridge under road grade.
B8 Stub Sloped 2 Sharp Nose 4 Low
B9 Stub Sloped 2 Sharp Nose Concrete 3 Low Flat road grade.
B10 Stub None 2 Group of Cylinders 2 concrete cylinders 7.7 High High railroad grade elevation.
B11 Vertical Concrete Sloped 0 0 Moderate Abandoned railroad grade directly downstream and parallel to bridge.
B12 Stub Sloped 3 Sharp Nose Concrete 0 High High railroad grade on either side of structure.
B13 Vertical Concrete None 0 0 Moderate
B14 Vertical Concrete None 1 Sharp Nose Broken concrete nose 4.4 Moderate
B15”
B16”
B17’
B18’
B19 Stub Sloped 2 Sharp Nose Concrete 2.2 Moderate
B20 Vertical Concrete None 0 0 Moderate
B21 Vertical Concrete None 2 Sharp Nose Concrete 6 Moderate Railroad grade elevation.
B22 Stub Sloped 2 Group of Cylinders 4 cylinders, concrete slab on top 1 High High road grade elevation/bridge approach.
B23 Stub Sloped 2 Sharp Nose Minor cracking 6 High High railroad grade elevation
B24 Stub Sloped 1 Square Nose Minor cracking 6.6 High High railroad grade on either side of structure.
B25 Stub Sloped 2 Sharp Nose Concrete 3 High High highway grade elevation.
B26 Stub Sloped 0 0 Moderate
B27 Stub Sloped Other 11 Sharp Nose Concrete 5 Low
828’
B29°
B30’
B31 Stub Sloped 2 Sharp Nose Concrete 6 High High railroad grade elevation.
B32 Stub Sloped 0 0 Moderate
B33 Stub Sloped 1 Sharp Nose Concrete 3 Moderate
B34 Stub Sloped 0 0 Low High hill along one side of river.
B35 Mech Stabil Earth Sloped 0 0 Moderate
B36 Stub Sloped 0 0 Moderate
B37 Stub Sloped 1 Sharp Nose Concrete 2 Moderate
B38 Vertical Concrete Sloped 0 0 Low
B39 Mech Stabil Earth Sloped 1 Group of Cylinders 4 wood cylinders 1.5 Low
B40 Vertical Steel Sloped 0 0 Low
B41 Vertical Steel Sloped 1 Group of Cylinders 3 steel cylinders 4 Moderate
B42 Stub Sloped 2 Group of Cylinders 4 cylinders per pier, concrete slab on top 2.5 Moderate
B43 Stub Sloped 0 0 Low
B44 Stub Sloped 0 0 Moderate
B45 Stub Sloped 1 Sharp Nose Concrete 3 High High highway grade elevation.
B46 Mech Stabil Earth Sloped 3 Group of Cylinders 3 metal cylinders per pier 1 Low
B47 Stub Sloped 1 Sharp Nose Concrete 6 High High railroad grade elevation.
B48 Mech Stabil Earth Sloped 2 Group of Cylinders 4 metal cylinders per pier 1 Low
849’
B50 Mech Stabil Earth Sloped 0 0 Moderate
B51°
B52 Stub Sloped 1 Sharp Nose Concrete 3 Low
B52A Vertical Concrete None 0 0 Moderate
B53 Mech Stabil Earth None 0 0 Moderate
B54 Mech Stabil Earth Sloped 0 0 Low
B55 None None 1 Group of Cylinders Wood Unknown Other No backwater potential, structure gone
B56 Stub Sloped 1 Sharp Nose Concrete 3 High High highway grade elevation.
B57 Mech Stabil Earth None 0 0 Low
B58* None None 0 0 Other No backwater potential, structure gone
B59 None None 1 Group of Cylinders 6 wood cylinder posts r 0 Other No b: potential, structure gone
B60 Mech Stabil Earth Sloped 0 0 Moderate
B61 Stub Sloped 1 Group of Cylinders 2 cylinders with concrete slab on top 4 High High road grade elevation.
B62 Mech Stabil Earth None 0 0 Moderate
B63°
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TECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AM

Date: 8/27/2014

P/ 0 A/é:. E Description: Looking downstream from B23 bridge structure

FECTHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AN

Date: 8/27/2014

P/, 0 /‘/5. E Description: Looking upstream from B23 bridge structure

FECHINICAL. SERVICES, INCT

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827A0

Date: 8/27/2014

P/ O/‘/EE. Description: Looking upstream at B23 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AP

Date: 8/27/2014

/ O/VE Description: Looking downstream at B23 bridge structure
L

CHNICAL SERVICES, INE

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AE

Date: 8/27/2014

P/ 0 AZ:. E Description: Looking upstream at B24 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AF

Date: 8/27/2014

P/ 0 /‘Z:. E Description: Looking upstream from B24 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827AG

Date: 8/27/2014

P/ 0 /‘/Z. E Description: Looking downstream from B24 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AH

Date: 8/27/2014

/ 0 /VE E Description: Looking downstream at B24 bridge structure
L

PINFCAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827Al

Date: 8/27/2014

P/ 0 /VZ' E Description: Looking downstream at B25 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AJ

Date: 8/27/2014

P/ 0 Afﬁ- E Description: Looking upstream from B25 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827AK

Date: 8/27/2014

P/O/‘/Z'E Description: Looking downstream from B25 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AL

Date: 8/27/2014

P/ 0 M E Description: Looking upstream at B25 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AS

Date: 8/27/2014

/0 A/E. Description: Looking upstream at B26 bridge structure
1=

ECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AT

Date: 8/27/2014

/0 /VE' Description: Looking downstream at B26 bridge structure
5

ECHNICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827AU

Date: 8/27/2014

CHNICAL SERVICES, INE

/ O/V EE. Description: Looking downstream from B26 bridge structure
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Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AV

Date: 8/27/2014

/ O/Véz. Description: Looking upstream from B26 bridge structure
L

CHNICAL SERVICES, INE

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AW

Date: 8/27/2014

P/ 0 /\/5' E Description: Looking south east at the length of B27 bridge

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AX

Date: 8/27/2014

P/ 0 /‘/5. E Description: Looking downstream at B27 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827AY

Date: 8/27/2014

P/ 0 /‘/Z. E Description: Looking downstream at B27 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AZ

Date: 8/27/2014

/ 0 /VE E Description: Looking downstream at B27 bridge structure

INIEAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827BA

Date: 8/27/2014

P/ 0 /‘/Z’ E Description: Looking downstream at B27 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BB

Date: 8/27/2014

P/ 0 /‘E E Description: Looking upstream at B27 bridge structure

TECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827BC

Date: 8/27/2014

P/ 0 /‘/Z. E Description: Looking upstream at B27 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BD

Date: 8/27/2014

P/ 0 /‘/E E Description: Looking upstream at B27 bridge structure

TECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Date: 8/27/2014

P/ 0 /VZ' E Description: Looking upstream from B27 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BF

Date: 8/27/2014

P/ 0 AZ. E Description: Looking downstream from B27 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BI

Date: 8/27/2014

P / 0 /‘E E Description: Looking upstream at B31 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BJ

Date: 8/27/2014

P / 0 /\/é'_' E Description: Looking upstream from B31 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827BK

Date: 8/27/2014

PIO/‘/E Description: Looking downstream from B31 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BL

Date: 8/27/2014

P/ 0 /VZ' E Description: Looking downstream from B32 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BM

Date: 8/27/2014

P/ 0 AZ. E Description: Looking upstream from B32 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0827BN

Date: 8/27/2014

P/ 0 /VZ' E Description: Looking upstream at B32 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BO

Date: 8/27/2014

P/ 0 A/E- E Description: Looking downstream at B32 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BP

Date: 8/27/2014

P/ 0 /VZ' E Description: Looking downstream at B33 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BQ

Date: 8/27/2014

P/ 0 Afﬁ- E Description: Looking upstream from B33 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BR

Date: 8/27/2014

Description: Looking downstream from B33 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BS

Date: 8/27/2014

Description: Looking upstream at B33 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BV

Date: 8/27/2014

P/ 0 M E Description: Looking upstream at B34 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BW

Date: 8/27/2014

P/ 0 A/E. E Description: Looking upstream from B34 bridge structure

TECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BX

Date: 8/27/2014

Description: Looking downstream from B34 bridge structure

P/O/VEE

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827BY

Date: 8/27/2014

Description: Looking downstream at B34 bridge structure

P/O/VEE

TECHNIEAL SERVICES, INC: . . -
Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828AA

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking downstream at B35 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AB

Date: 8/28/2014

P/ 0 AZ. E Description: Looking upstream from B35 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Date: 8/28/2014

P/ 0 /‘E E Description: Looking downstream from B35 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AD

Date: 8/28/2014

P/ 0 /‘/é‘_' E Description: Looking upstream at B35 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828AE

Date: 8/28/2014

P/ 0 A/é:. E Description: Looking downstream at B36 bridge structure

FECTHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AF

Date: 8/28/2014

P/ 0 /\/é’_' E Description: Looking downstream from B36 bridge structure

FECHINICAL. SERVICES, INCT

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0828AG

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking upstream from B36 bridge structure

FECTINICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AH

Date: 8/28/2014

P/ 0 A/E. E Description: Looking upstream at B36 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828Al

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking downstream at B37 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AJ

Date: 8/28/2014

P/ 0 AZ. E Description: Looking downstream from B37 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0828AK

Date: 8/28/2014

Description: Looking upstream from B37 bridge structure

P/O/VEE

FECTINICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828AL

Date: 8/28/2014

Description: Looking upstream at B37 bridge structure

P/O/VEE

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828AN

Date: 8/28/2014

P/ 0 /\/é‘_' E Description: Looking upstream at B38 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828A0

Date: 8/28/2014

P/ 0 /‘Z:. E Description: Looking downstream from B38 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0828AP

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking upstream from B38 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AQ

Date: 8/28/2014

P/ 0 M E Description: Looking downstream at B38 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828AR

Date: 8/28/2014

P/ O/‘/EE. Description: Looking upstream at B39 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AS

Date: 8/28/2014

/ O/VE Description: Looking downstream from B39 bridge structure
L

CHNICAL SERVICES, INE

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0828AT

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking upstream from B39 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AU

Date: 8/28/2014

P/ 0 A/E- E Description: Looking downstream at B39 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828AZ

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking upstream from B40 bridge structure

FECTINICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828BA

Date: 8/28/2014

P/ 0 A/E. E Description: Looking downstream from B40 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0828BB

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking upstream at B40 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828BC

Date: 8/28/2014

P/ 0 Afﬁ- E Description: Looking downstream at B40 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828BJ

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking downstream at B41 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828BK

Date: 8/28/2014

P/ 0 Afﬁ. E Description: Looking downstream from B41 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828BL

Date: 8/28/2014

P/ 0 /‘/Z. E Description: Looking upstream from B41 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828BM

Date: 8/28/2014

P/ 0 /‘E E Description: Looking upstream at B41 bridge structure

TECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0902AA

Date: 9/2/2014

P/ 0 /VZ' E Description: Looking downstream at B42 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

SEP/.2/2014

Photo Number: 2014_0902AB

Date: 9/2/2014

P/ 0 Afﬁ- E Description: Looking downstream from B42 bridge structure

TECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0902AC

Date: 9/2/2014

P/ 0 /VZ' E Description: Looking upstream from B42 bridge structure

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0902AD

Date: 9/2/2014

P/ 0 AZ. E Description: Looking upstream at B42 bridge structure

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0902AK

Date: 9/2/2014

P/ 0 /‘/Z. E Description: Looking downstream at B43 bridge structure

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0902AL

Date: 9/2/2014

/ 0 /VE E Description: Looking downstream from B43 bridge structure
L

PINFCAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




' ‘

J" » /’\'.3.""

.
b § 2
R IS

- %
L.\

Photo Number: 2014_0902AM

Date: 9/2/2014

P/ 0 /\/Z' E Description: Looking upstream from B43 bridge structure
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P/ 0 /‘/E E Description: Looking downstream from B54 bridge structure
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Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 /‘/Z. E Description: Looking upstream from B60 bridge structure
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Diversion Structure Data

Structure Number | Date of Inspection | Latitude_WGS84 | Longitude_WGS84 | River Mile by Alignment (mi) Alignment County Structure Type Structure Comments Structure Condition Structure Condition Description Span 1 (ft) | Span 1 Description
D1 8/25/2014 46.5414 -108.0564 25.0 Musselshell Musselshell Diversion Fair Flows too high to see much of structure 131
D2 8/25/2014 46.5201 -108.0888 27.7 Musselshell Musselshell Diversion Good 182
D3 8/26/2014 46.5146 -108.1744 34.7 Musselshell Musselshell Diversion Good 140
D4 8/27/2014 46.5051 -108.2547 42.9 Musselshell Musselshell Diversion Good 165
D5 8/26/2014 46.4906 -108.2896 45.4 Musselshell Musselshell Diversion Good 115
D6 8/26/2014 46.4751 -108.3794 52.6 Musselshell Musselshell Diversion Good 129
p7* 8/26/2014 46.4456 -108.5032 65.0 Musselshell Musselshell Diversion Good 65
D8 8/26/2014 46.3930 -108.6061 75.1 Musselshell Musselshell Diversion Good 150
D9 8/26/2014 46.3404 -108.6836 81.7 Musselshell Musselshell Diversion Fair 84
D10 8/26/2014 46.3305 -108.6950 82.7 Musselshell Musselshell Diversion Good 89
D11 8/26/2014 46.3035 -108.7762 90.2 Musselshell Musselshell Diversion Good 91
D12 8/26/2014 46.2837 -108.7872 92.7 Musselshell Musselshell Diversion Poor Covered by river deposited gravel. 0
D13 8/27/2014 46.2857 -108.8428 4.0 Golden Valley Golden Valley Diversion Good River flows around structure on one side. 95
D14 8/27/2014 46.2989 -109.0060 20.6 Golden Valley Golden Valley Diversion Good 120
D15 8/27/2014 46.2992 -109.0650 24.1 Golden Valley Golden Valley Diversion Good 153
D16 8/27/2014 46.2980 -109.3052 43.8 Golden Valley Golden Valley Diversion Good 76
D17 8/28/2014 46.3436 -109.5439 124 Wheatland Wheatland Headgate 0
D18 8/28/2014 46.3767 -109.6037 18.7 Wheatland Wheatland Diversion Good 96

D19% 8/28/2014 46.3778 -109.6243 20.1 Wheatland Wheatland Headgate 0

D20 8/28/2014 46.3779 -109.6243 20.1 Wheatland Wheatland Diversion Structure gone Poor Some large rock remains 0

D21 8/28/2014 46.3852 -109.6320 21.1 Wheatland Wheatland Diversion Fair 65
D22 8/28/2014 46.3842 -109.6438 22.1 Wheatland Wheatland Diversion Good 81
D23 8/28/2014 46.4081 -109.6978 28.2 Wheatland Wheatland Diversion Good 106
D24 9/2/2014 46.4121 -109.7213 30.4 Wheatland Wheatland Diversion Good 105
D24A 9/2/2014 46.4155 -109.7403 31.7 Wheatland Wheatland Diversion Good 54
D25 9/2/2014 46.4134 -109.7583 33.3 Wheatland Wheatland Diversion Good 93
D26 9/2/2014 46.4260 -109.8093 37.9 Wheatland Wheatland Diversion Good 95
D26A 9/2/2014 46.4327 -109.8781 42.9 Wheatland Wheatland Diversion Old concrete diversion structure Poor 126
D27 9/2/2014 46.4335 -109.8910 43.7 Wheatland Wheatland Diversion Good 77
D28 9/2/2014 46.4357 -109.9108 45.7 Wheatland Wheatland Diversion Good 98
D28A 9/2/2014 46.4426 -109.9815 52.3 Wheatland Wheatland Diversion Poor Rock lowered/moved downstream 30
D29 9/2/2014 46.4365 -110.0252 56.0 Wheatland Wheatland Diversion Fair 71
D30 9/2/2014 46.4431 -110.1541 68.0 Wheatland Wheatland Diversion Good 108
D31 9/2/2014 46.4488 -110.1789 69.8 Wheatland Wheatland Diversion Good 72
D32 9/2/2014 46.4530 -110.2048 71.7 Wheatland Wheatland Diversion Poor Rocks washed downstream 83
D33 9/2/2014 46.4674 -110.2295 74.7 Wheatland Wheatland Diversion Good 58

Note': Structure D7 survey information included in the Field Survey Report under the Musselshell River Floodplain Study - Phase 1.
Note”: Photos were not collected for structure D19.

Fish Gates: Fish passages located on diversion structure
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Diversion Structure Data

Structure Number | Structure Material Type Structure Material Type Description Backwater Potential Backwater Potential Description
D1 Rock Rock/concrete Low
D2 Concrete Concrete with possible wood flashboards Low
D3 Concrete Low
D4 Concrete 3 fish gates Low
D5 Rock Rock/concrete Low
D6 Concrete Concrete with possible wood flashboards Low
D7" Concrete Low
D8 Concrete Low
D9 Concrete Structure runs along the south side of the river in old river channel Low Structure runs along the south side of the river in old river channel.
D10 Concrete Concrete jersey barriers and rock Low
D11 Concrete Possibly wood flashboard in middle Low
D12 Concrete Covered with river deposited gravel/no longer in flowing river channel Other Covered by river deposited gravel, structure no longer in river channel/no backwater potential.
D13 Concrete Low
D14 Concrete Concrete with wood flashboards Low
D15 Concrete Concrete with flashboards, potentially pin and plank structure Low
D16 Rock Possibly concrete also Low
D17 Concrete
D18 Concrete Concrete with wood flashboards Low
D19’ Concrete
D20 Rock Other Structure gone/no backwater potential
D21 Concrete Some eroded areas on concrete Low
D22 Rock Low
D23 Rock Low
D24 Rock Low
D24A Rock Low
D25 Rock Low
D26 Rock Low
D26A Concrete Low
D27 Rock Low
D28 Rock Low
D28A Rock Low
D29 Wood Wood flashboard structure Low
D30 Concrete Low
D31 Rock Low
D32 Rock Low
D33 Wood Wood covered with tarps, some small rock Low
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Photo Number: 2014_0825BH
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P/ 0 /VZ' E Description: Looking south across river where D1 diversion dam is located
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Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 M E Description: Looking south across river where D1 diversion dam is located with reference rod
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Photo Number: 2014_0825BN

Date: 8/25/2014

P/ 0 /VZ' E Description: Looking north at D2 diversion dam structure location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 A/E- E Description: Looking north at D2 diversion dam structure location with reference rod
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Photo Number: 2014_0826AA

Date: 8/26/2014

P/ 0 AZ:. E Description: Looking south at D3 diversion dam structure location

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826AB

Date: 8/26/2014

P/OME Description: Looking south at D3 diversion dam structure location

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0826AC

Date: 8/26/2014

P/ 0 A/é'_. E Description: Looking south at D3 diversion dam structure location with reference rod

FECTHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AA

Date: 8/27/2014

P/ 0 /‘/Z. E Description: Looking west at D4 diversion dam structure location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0827AB
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/0 /VE E Description: Looking west at D4 diversion dam structure location with reference rod
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Photo Number: 2014_0826AU

Date: 8/26/2014

P/ 0 AZ:. E Description: Looking south at D5 diversion dam structure location

FECTINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826AV

Date: 8/26/2014

P/ 0 /\/é'_' E Description: Looking south at D5 diversion dam structure location with reference rod

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0826AW

Date: 8/26/2014

P/ 0 M E Description: Looking south at D6 diversion dam structure location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826AX

Date: 8/26/2014

P/ 0 A/é- E Description: Looking south at D6 diversion dam structure location with reference rod

TECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




DSAEDAS o FIGURE D7

PROJ./ZONE:_MSP
DATUM: NAD 83
UNITS: INTERNATIONAL FEET

SOURCE.____ PIONEER/RATT/NRIS/NAIP 2013

0 100 200
Feet
Path: P:\DNRC\Musselshel\GIS\Project\Structurelnventory_Draft\D7-figure.mxd

Py

= U
. MEN
MUSSELSHELL COUNTY P‘GN

LEGEND
@ DIVERSION

@® RIVER MILE
/"\/"MUSSELSHELL COUNTY ALIGNMENT

MUSSELSHELL RIVER
STRUCTURE INVENTORY
D7

DATE: 11/2/2014




Photo Number: 2014_0826BC

Date: 8/26/2014

P/ 0 /‘/Z’ E Description: Looking north at D7 diversion dam structure location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826BD

Date: 8/26/2014

P/ 0 /‘Z_ E Description: Looking north at D7 diversion dam structure location with reference rod
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Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0826BE

Date: 8/26/2014

P/ 0 A/é'_' E Description: Looking south at D8 diversion dam structure location

FECHINICAL SERVICES, INET

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0826BP

Date: 8/26/2014

P/ 0 /\E E Description: Looking south at D9 diversion dam structure location

FECTINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826BQ

Date: 8/26/2014

P/ 0 /‘/5. E Description: Looking south at D9 diversion dam structure location with reference rod

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1




DSAEDAS o FIGURE D10

PROJ./ZONE:_MSP
DATUM: NAD 83
INTERNATIONAL FEET

UNITS______INTERNATIONALFEET
SOURCE: PIONEER /RATT/NRIS/NAIP 2013

0 100 200
Feet
Path: P:\DNRC\Musselshel\GIS\Project\Structurelnventory_Draft\D10-figure.mxd

LIGNMENT

MUSSELSHELL RIVER
STRUCTURE INVENTORY
D10

DATE: 11/2/2014




Photo Number: 2014_0826BV

Date: 8/26/2014
/ o/v, EE. Description: Looking south at D10 diversion dam structure location
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/ O/Véz. Description: Looking south at D10 diversion dam structure location with reference rod
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Photo Number: 2014_0826CB

Date: 8/26/2014

P/ 0 /\/5' E Description: Looking west at D11 diversion dam structure location

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826CC
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P/ 0 /‘/5. E Description: Looking west at D11 diversion dam structure location with reference rod
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Photo Number: 2014_0826CD

Date: 8/26/2014

/ O/V EE. Description: Looking across stream at what use to be D12 diversion structure
e

CHNICAL SERVICES, INE

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0826CE

Date: 8/26/2014

/ O/Véz. Description: Looking at D12 diversion structure covered in gravel
L

CHNICAL SERVICES, INE

Project: Musselshell River Floodplain Study - Phase 1




Photo Number: 2014_0826CF
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P/ 0 AZ:. E Description: Looking across stream at what use to be D12 diversion structure with reference rod

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AC

Date: 8/27/2014

P/ 0 /VZ' E Description: Looking west at D13 diversion dam structure location

FECTINICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 A/E. E Description: Looking west at D13 diversion dam structure location with reference rod
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Photo Number: 2014_0827AQ

Date: 8/27/2014

P/ 0 /‘Z'_' E Description: Looking south at D14 diversion dam structure location

FTECHNIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827AR

Date: 8/27/2014

P/ 0 /‘/é‘_' E Description: Looking south at D14 diversion dam structure location with reference rod

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0827BG

Date: 8/27/2014

P/ 0 A/é:. E Description: Looking south at D15 diversion dam structure location

FECTHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 /\/é’_' E Description: Looking south at D15 diversion dam structure location with reference rod
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Photo Number: 2014_0827BT

Date: 8/27/2014

P/ 0 M E Description: Looking south at D16 diversion dam location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 A/E. E Description: Looking south at D16 diversion dam location with reference rod
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Photo Number: 2014_0828AM

Date: 8/28/2014

Description: Looking at D17 head gate structure
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Photo Number: 2014_0828AV
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P/ 0 /VZ' E Description: Looking south at D18 diversion dam location
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Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828AW
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P/ 0 AZ. E Description: Looking south at D18 diversion dam location with reference rod

FTECHINIEAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828BF
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P/ 0 /‘/Z. E Description: Looking upstream at possible D20 diversion dam location, remains of large rocks

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828BG

Date: 8/28/2014

P/ 0 /‘/E E Description: Looking north at former diversion dam location with reference rod
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Photo Number: 2014_0828AX

Date: 8/28/2014

Description: Looking at D21 diversion dam location
P/O/VEE

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 A/E. E Description: Looking at D21 diversion dam location with reference rod
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Photo Number: 2014_0828BD

Date: 8/28/2014

P/ 0 /VZ' E Description: Looking west at D22 diversion dam location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828BE
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P/ 0 Afﬁ- E Description: Looking west at D22 diversion dam location with reference rod
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Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0828BH

Date: 8/28/2014

P/ O/‘/EE. Description: Looking west at D23 diversion dam location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0828BlI

Date: 8/28/2014

/ O/VE Description: Looking west at D23 diversion dam location with reference rod
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CHNICAL SERVICES, INE

Project: Musselshell River Floodplain Study - Phase 1
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Photo Number: 2014_0902AG

Date: 9/2/2014

P/ 0 /‘/Z’ E Description: Looking north at D24 diversion dam location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 /‘E E Description: Looking north at D24 diversion dam location with reference rod
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Photo Number: 2014_0902AE
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P/ 0 M E Description: Looking south at D24A diversion dam location
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Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 A/E. E Description: Looking south at D24A diversion dam location with reference rod
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Photo Number: 2014_0902Al

Date: 9/2/2014

P/ 0 M E Description: Looking north at D25 diversion dam location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1

Photo Number: 2014_0902AJ

Date: 9/2/2014

P/ 0 A/é- E Description: Looking north at D25 diversion dam location with reference rod
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Photo Number: 2014_0902AS

Date: 9/2/2014

P/ 0 A/é:. E Description: Looking south at D26 diversion dam location
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P/ 0 /‘Z:, E Description: Looking south at D26 diversion dam location with reference rod
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Photo Number: 2014_0902BJ

Date: 9/2/2014

/0 /VE Description: Diversion structure D26A located directly upstream of B47 bridge structure
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Photo Number: 2014_0902BK

Date: 9/2/2014
/ 0 /‘/Z. E Description: Looking west at D27 diversion dam structure location
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/ 0 /‘E E Description: Looking west at D27 diversion dam structure location with reference rod
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Photo Number: 2014_0902BM

Date: 9/2/2014

P/ 0 /‘/Z. E Description: Looking west at D28 diversion dam structure location

FECHNICAL SERVICES, INC

Project: Musselshell River Floodplain Study - Phase 1
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P/ 0 /‘/E E Description: Looking west at D28 diversion dam structure location with reference rod
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Photo Number: 2014_0902BW
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P/ 0 /‘/Z’ E Description: Looking downstream at D28A diversion dam location
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P/ 0 /‘E E Description: Looking across D28A diversion dam structure at upstream end
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P/ 0 A/é:. E Description: Looking north at D29 diversion dam location
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P/ 0 /‘Z:. E Description: Looking north at D29 diversion dam location with reference rod
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P/ 0 /VZ' E Description: Looking south at D30 diversion dam location
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P/ 0 A/E. E Description: Looking south at D30 diversion dam location with reference rod
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