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The Burnt Creek Flood Control Project (Project) was constructed in 1975 by the Burleigh County Water
Management District (a.k.a. Burleigh County Water Resource District (BCWRD)) utilizing federal
funding, design and construction support provided through the Soil Conservation Service (a.k.a.
NRCS). The Project provides flood protection to agricultural lands and rural residences between the
natural Burnt Creek Channel and the Missouri River for approximately four miles south of the flood
diversion channel.

The Project was modified in 2008 via construction of an additional drop structure within the diversion
channel west of the original concrete drop structure. This installation addressed severe head cutting
issues from the Missouri River. These improvements were paid for through general mill levee funds
and a North Dakota State Water Commission cost share. Additional improvements and channel
maintenance were completed in 2015, following the historic 2011 flood event, and including major
sediment removal, repairing erosion damages along the channel, installing gates at the Highway 1804
diversion structure, and replacing the gated culvert at the north end of Hogue Island located within the
oxbow channel. The plan sets associated with the original construction and subsequent project
modifications are included in Appendix A. Until 2013 the Project was operated and maintained using
general county mill levy funding. The 2015 improvements were paid for through a special assessment
district created under NDCC 61-16.1-40.1. This district is being used to repay the 2015 project bonds
and fund future operations and maintenance expenses.

1.1 PURPOSE OF MANUAL
This operation and maintenance manual summarizes the recommended procedures for project
maintenance during non-flood times and operations during flood events.

The manual has been organized with maps, drawings, and references to the pertinent components for
operating and maintaining the project. It begins with a description of the project, followed by standard
maintenance and operation procedures.

1.2 AUTHORITY

The BCWRD is responsible and has full authority over all operation and maintenance functions. The
NRCS transferred all their obligations associated with this project to the BCWRD after the 25-year
project life was reached in 2001.

1.3 RESPONSIBLE PARTY CONTACTS

The BCWRD appoints a Manager who is responsible to oversight routine maintenance and is in
charge during flood operation periods.

The following parties have been provided a copy of this O&M Manual for their use:

Dennis Reep — Burleigh County Water Resource District (Manager) (701) 557-9621
Mitch Flannigan — Burleigh County Floodplain Administrator (701) 221-3727
Mary Senger — Burleigh County Emergency Manager (701) 222-6727
Aaron Carranza — North Dakota State Water Commission (701) 328-4813
Marcus Hall — Burleigh County Highway Department, County Engineer (701) 204-7748
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1.3.1 NOTIFICATION
Additional contact information is provided below. The assigned Manager should verify and update
all contacts and phone numbers as necessary or at least annually.

Agency Telephone Number
City of Bismarck — Engineering (701) 355-1505
City of Bismarck — Public Works (701) 355-1700
City of Bismarck — Police Department (701) 223-1212
City of Bismarck Floodplain Administrator (701) 355-1467
Bismarck Rural Fire Department (701) 258-5792
Burleigh County Highway Department (701) 204-7748
Burleigh County — Sheriff's Department (701) 222-6651
Burleigh County — Emergency Management (701) 222-6727
Burleigh County Water Resource District — Dennis Reep (701) 426-6439
North Dakota Department of Emergency Services (701) 328-8100
North Dakota Department of Transportation (701) 328-2500
National Weather Service (Bismarck) (701) 250-4224

1.4 PROJECT LOCATION

The flood diversion channel is located approximately five miles north of the City of Bismarck before
transgressing to the south and west with its terminus within an oxbow of the Missouri River, then west
on the section line between Section 2, T139N R81W and Section 35 T140N R81W. Some project
features are located within the old oxbow channel which runs along the eastern edge of Hogue Island.
Figure 1 illustrates the general project location.

Figure 1: Project Location Map
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1.5 PROJECT FEATURES

The Project utilizes a diversion structure at the Burnt Creek crossing on State Highway 1804 to convey
floodwaters west within a constructed channel. Floodwaters are then conveyed into an old Missouri
River oxbow remnant that drains north-south along the east side of Hogue Island. These flows make
their way to the Missouri River via the southern part of the oxbow channel. The diversion channel and
portions of the oxbow are lined with earthen levees to confine floodwaters and reduce the risk for
breakout flows into the adjoining properties. In addition to the diversion structure, the project includes
two drop structures, as well as a gated structure located at the northern end of the oxbow. The gate
structure is used to control Missouri River mainstem inflows into the oxbow. Figure 2 illustrates the
location of the primary project features.

Figure 2: Burnt Creek Flood Control Project Features

1.5.1 LEVEES

The southern diversion earthen levee was constructed to a height two feet above the northern levee.
This ensures flood protection for the intended benefit area to the south by directing excess floodwaters
north and west when the diversion channel capacity is exceeded. There are also levees located along
portions of the river oxbow used to convey flows to the Missouri River. These earthen levees were
constructed to an elevation intended to contain a projected 100-year flow on Burnt Creek, with a 4:1
slope on the water side and a 3:1 slope on the dry side. Top widths vary from 10 feet on the southern
levee to 24 feet for the north levee.
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As designed the Project provides approximately 10-year flood protection to agricultural properties north
of the diversion channel, while 100-year protection is provided to the south with limited freeboard. The
southern levee is a non-accredited levee; therefore, it is mapped as not providing any flood control
benefit on the DFIRM for this area. (See Figure 3 for current DFIRM mapping.)

Figure 3 — Regulatory Flood Insurance Mapping

1.5.2 PEDESTRIAN TRAIL

A pedestrian trail easement was secured on the northern levee using a federal grant provided to the
Bismarck Parks and Recreation District (BPRD) as part of their participation in the Lewis and Clark
Trail System. This trail extends west toward the Hogue Island Park owned by the BPRD. (See Figure
4.) While there is a north-south easement crossing the diversion channel west of the concrete drop
structure and east of the sheet pile structure, it is not suitable for pedestrian use. These pedestrian
trails are maintained by the BPRD, which consists principally of routine mowing.

Figure 4 — Oxbow Trail Crossing
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1.5.3 STRUCTURES

The flood diversion structure was incorporated into the bridge on State Highway 1804. A concrete sill
controls when flows will first occur into the diversion channel. Two 25’x16” Corrugated Metal Pipe
Arches (CMPA) divert the base (or low) flows into the natural Burnt Creek Channel to the south. Two
sluice gates were placed on these culverts as part of the 2015 modifications to control flows into the
original Burnt Creek channel to limit flooding and allow channel maintenance. This base flow feature
was required to maintain the natural base flows for environmental mitigation purposes and to provide
water to supply existing water rights downstream. Figure 5 shows these features.

Figure 5: Diversion Structure and Base Flow Gate System

There are two drop structures located within the diversion channel. One is the original concrete drop
structure, and the second, located to the west and constructed in 2008, consists of a sheet pile structure
with geotextile fabric and riprap protecting the downstream channel. This second drop structure
addressed severe head cutting that would have eventually threatened the original drop structure’s
integrity. Figure 6 illustrates these features.

Figure 6: Drop Structures in the Diversion Channel — Looking East
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The diversion channel discharges into the existing oxbow channel that runs along the east side of
Hogue Island. There is a gated 24” CMP culvert at the north end of this oxbow channel with a sluice
gate that can be used to control inflows from the Missouri River into the oxbow. There is also a channel
block located at the confluence of the constructed channel and this oxbow. In 2008, twin 24” culverts
were installed through this block to provide an improved outlet for local runoff and allow for pedestrian
trail access (See Figure 4.) There are also several culverts with flap gates that provide an outlet for
local drainage along the diversion channel when water levels recede.

1.5.4 USGS GAGE AND FLOOD HISTORY

The only active USGS Gaging Station on Burnt Creek is Gage No. 06342450, Burnt Creek Near
Bismarck, ND. This gage is located well upstream of the diversion with a contributing drainage area of
108 square miles. The top ten annual peak flows are provided in Table 1.

Table 1: Top Ten Recorded Peak Flows (1968-2018)

Ranking Year Streamflow (cfs)
1 4/18/79 10,000
2 3/2/86 9,502
3 7/23/93 9,132
4 3/27/78 8,002
5 3/20/94 6,402
6 3/18/76 6,001
7 2/28/92 5,802
8 4/8/69 3,000
9 3/21/87 2,350
10 3/14/95 2,270

1.6 PROJECT PERFORMANCE

The project has been highly functional in preventing flooding from Burnt Creek into the protected area
south of the diversion channel. Areas north of the diversion channel have flooded from several high
flow events on Burnt Creek. It should also be noted that flooding has occurred from the watershed
draining toward the natural oxbow on the north side of the diversion channel. This floods those areas
north of the floodway channel without waters entering the floodway. The project benefits are amplified
as a result of the extremely low capacity of the natural Burnt Creek channel located within the Missouri
River bottomlands.
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2.1 GENERAL
The various components of the Burnt Creek Flood Control Project should be inspected periodically to
ensure that on-going maintenance is completed as required to ensure continued project functionality.

2.2 LEVEES AND DIVERSION CHANNEL

The levees should be inspected annually and after any significant flood event. They should be
inspected for erosion as well as the growth of woody vegetation and animal burrows. Routine
maintenance shall include mowing on at least an annual basis. This is typically completed after the
initial spring growth to assist in weed control. Spraying for weeds should be completed as necessary
and can be done by the Burleigh County Weed Board. Fall mowing may also be prudent to control
excessive growth or to maintain optimum vegetative conditions. If significant activity from burrowing
animals is noted, measures should be implemented to control that activity and limit future impacts. Any
significant erosion damages should be repaired prior to the next season’s spring runoff.

The diversion channel should be inspected annually to identify any apparent reduction in conveyance
as a result of sedimentation or excessive vegetation growth (i.e., cattails). Maintenance completed in
2015 restored the diversion channel to its original design conditions. Actions should be taken to
periodically clear excess cattail growth and sediment from the channel, via either mechanical or
chemical means. Periodic chemical control of cattail growth is an ongoing maintenance requirement
and should be routinely scheduled, since wet channel conditions can prevent effective spraying.

Public access to the levees has been an issue in the past. As a result, additional barricades were
erected, and additional signage installed to limit vehicular access to the southern levee system at the
State Highway 1804 crossing. These actions were completed and necessary to eliminate damages to
the levee system from vehicular related damages. The tops of the levees can still be used for access
for inspections by BCWRD personnel. The northern levee is incorporated into the Lewis and Clark
Legacy Trail system, though larger motorized vehicles are prohibited.

2.3 STRUCTURES

All structures should be inspected on an annual basis. This includes the diversion structure at the
Highway 1804 crossing, the two drop structures, flap gates along the diversion channel, the pedestrian
trail culverts and the gated culvert at the north end of the oxbow channel. Concrete structures should
be examined for any cracking, spalling or differential settlement or deflection, which should be
documented and monitored. Erosion in the area of the structures, potentially impacting their structural
integrity should be documented for repair. All gates should be exercised (i.e., opened and closed) and
lubricated on an annual basis to confirm their continued functionality.

Periodic repair of minor issues may help to delay any larger rehabilitations. The scheduling for larger
structural repairs will be highly dependent on available funding.
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2.4 ANNUAL REPORT

The Manager should prepare a brief condition statement to be presented to the Board. This statement
should document any project maintenance needs that should be incorporated into the annual
budgeting process. An Annual Reporting Summary sheet is included as Appendix D.

The Burnt Creek Flood Control Project is largely a passively operated system. The configuration of
the diversion structure at the State Highway 1804 crossing is such that any flows above the capacity
of the two gated CMPA’s are diverted west into the diversion channel.

The only operable components of the project are the two gated CMPA’s at the diversion structure as
well as the gated 24” CMP at the north end of the oxbow channel. The gates on the two CMPA’s at
the diversion structure are typically maintained in an open configuration. This is intended to allow the
base flow to continue down the original Burnt Creek channel to satisfy existing permitted demands
downstream. It should be noted this this downstream original Burnt Creek Channel capacity is very
limited. These gates are to be closed during periods when channel maintenance is required. Notice
is to be provided to the sole downstream water permit holder, (i.e., Mr. Beck) to advise as to when base
flows are halted.

The gate at the north end of the oxbow channel is typically open, allowing incidental local runoff to
reach the Missouri River. During times of high Missouri River levels and Burnt Creek flood operations,
the gate is closed, to prevent Missouri River flows from entering the system and interfering with Burnt
Creek flood flows within the lower portion of the oxbow channel. Inthose instances where the diversion
channel is not under flood operations and the Missouri River is high enough to push water through this
structure, the gate may remain open to freshen the oxbow channel.

An easement and ownership map for the facilities is provided in Appendix E. These tracts include a
variation of easements, including the original temporary easements used during project construction
that have since expired. There are limited tracts of fee title ownership.
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The Burnt Creek Flood Control Project (Project) was constructed in 1975 by the Burleigh County Water
Management District (a.k.a. Burleigh County Water Resource District (BCWRD)) utilizing federal
funding, design and construction support provided through the Soil Conservation Service (a.k.a.
NRCS). The Project provides flood protection to agricultural lands and rural residences between the
natural Burnt Creek Channel and the Missouri River for approximately four miles south of the flood
diversion channel.

The Project was modified in 2008 via construction of an additional drop structure within the diversion
channel west of the original concrete drop structure. This installation addressed severe head cutting
issues from the Missouri River. These improvements were paid for through general mill levee funds
and a North Dakota State Water Commission cost share. Additional improvements and channel
maintenance were completed in 2015, following the historic 2011 flood event, and including major
sediment removal, repairing erosion damages along the channel, installing gates at the Highway 1804
diversion structure, and replacing the gated culvert at the north end of Hogue Island located within the
oxbow channel. The plan sets associated with the original construction and subsequent project
modifications are included in Appendix A. Until 2013 the Project was operated and maintained using
general county mill levy funding. The 2015 improvements were paid for through a special assessment
district created under NDCC 61-16.1-40.1. This district is being used to repay the 2015 project bonds
and fund future operations and maintenance expenses.

1.1 PURPOSE OF MANUAL
This operation and maintenance manual summarizes the recommended procedures for project
maintenance during non-flood times and operations during flood events.

The manual has been organized with maps, drawings, and references to the pertinent components for
operating and maintaining the project. It begins with a description of the project, followed by standard
maintenance and operation procedures.

1.2 AUTHORITY

The BCWRD is responsible and has full authority over all operation and maintenance functions. The
NRCS transferred all their obligations associated with this project to the BCWRD after the 25-year
project life was reached in 2001.

1.3 RESPONSIBLE PARTY CONTACTS

The BCWRD appoints a Manager who is responsible to oversight routine maintenance and is in
charge during flood operation periods.

The following parties have been provided a copy of this O&M Manual for their use:

Dennis Reep — Burleigh County Water Resource District (Manager) (701) 557-9621
Mitch Flannigan — Burleigh County Floodplain Administrator (701) 221-3727
Mary Senger — Burleigh County Emergency Manager (701) 222-6727
Aaron Carranza — North Dakota State Water Commission (701) 328-4813
Marcus Hall — Burleigh County Highway Department, County Engineer (701) 204-7748
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1.3.1 NOTIFICATION
Additional contact information is provided below. The assigned Manager should verify and update
all contacts and phone numbers as necessary or at least annually.

Agency Telephone Number
City of Bismarck — Engineering (701) 355-1505
City of Bismarck — Public Works (701) 355-1700
City of Bismarck — Police Department (701) 223-1212
City of Bismarck Floodplain Administrator (701) 355-1467
Bismarck Rural Fire Department (701) 258-5792
Burleigh County Highway Department (701) 204-7748
Burleigh County — Sheriff's Department (701) 222-6651
Burleigh County — Emergency Management (701) 222-6727
Burleigh County Water Resource District — Dennis Reep (701) 426-6439
North Dakota Department of Emergency Services (701) 328-8100
North Dakota Department of Transportation (701) 328-2500
National Weather Service (Bismarck) (701) 250-4224

1.4 PROJECT LOCATION

The flood diversion channel is located approximately five miles north of the City of Bismarck before
transgressing to the south and west with its terminus within an oxbow of the Missouri River, then west
on the section line between Section 2, T139N R81W and Section 35 T140N R81W. Some project
features are located within the old oxbow channel which runs along the eastern edge of Hogue Island.
Figure 1 illustrates the general project location.

Figure 1: Project Location Map
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1.5 PROJECT FEATURES

The Project utilizes a diversion structure at the Burnt Creek crossing on State Highway 1804 to convey
floodwaters west within a constructed channel. Floodwaters are then conveyed into an old Missouri
River oxbow remnant that drains north-south along the east side of Hogue Island. These flows make
their way to the Missouri River via the southern part of the oxbow channel. The diversion channel and
portions of the oxbow are lined with earthen levees to confine floodwaters and reduce the risk for
breakout flows into the adjoining properties. In addition to the diversion structure, the project includes
two drop structures, as well as a gated structure located at the northern end of the oxbow. The gate
structure is used to control Missouri River mainstem inflows into the oxbow. Figure 2 illustrates the
location of the primary project features.

Figure 2: Burnt Creek Flood Control Project Features

1.5.1 LEVEES

The southern diversion earthen levee was constructed to a height two feet above the northern levee.
This ensures flood protection for the intended benefit area to the south by directing excess floodwaters
north and west when the diversion channel capacity is exceeded. There are also levees located along
portions of the river oxbow used to convey flows to the Missouri River. These earthen levees were
constructed to an elevation intended to contain a projected 100-year flow on Burnt Creek, with a 4:1
slope on the water side and a 3:1 slope on the dry side. Top widths vary from 10 feet on the southern
levee to 24 feet for the north levee.
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As designed the Project provides approximately 10-year flood protection to agricultural properties north
of the diversion channel, while 100-year protection is provided to the south with limited freeboard. The
southern levee is a non-accredited levee; therefore, it is mapped as not providing any flood control
benefit on the DFIRM for this area. (See Figure 3 for current DFIRM mapping.)

Figure 3 — Regulatory Flood Insurance Mapping

1.5.2 PEDESTRIAN TRAIL

A pedestrian trail easement was secured on the northern levee using a federal grant provided to the
Bismarck Parks and Recreation District (BPRD) as part of their participation in the Lewis and Clark
Trail System. This trail extends west toward the Hogue Island Park owned by the BPRD. (See Figure
4.) While there is a north-south easement crossing the diversion channel west of the concrete drop
structure and east of the sheet pile structure, it is not suitable for pedestrian use. These pedestrian
trails are maintained by the BPRD, which consists principally of routine mowing.

Figure 4 — Oxbow Trail Crossing
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1.5.3 STRUCTURES

The flood diversion structure was incorporated into the bridge on State Highway 1804. A concrete sill
controls when flows will first occur into the diversion channel. Two 25’x16” Corrugated Metal Pipe
Arches (CMPA) divert the base (or low) flows into the natural Burnt Creek Channel to the south. Two
sluice gates were placed on these culverts as part of the 2015 modifications to control flows into the
original Burnt Creek channel to limit flooding and allow channel maintenance. This base flow feature
was required to maintain the natural base flows for environmental mitigation purposes and to provide
water to supply existing water rights downstream. Figure 5 shows these features.

Figure 5: Diversion Structure and Base Flow Gate System

There are two drop structures located within the diversion channel. One is the original concrete drop
structure, and the second, located to the west and constructed in 2008, consists of a sheet pile structure
with geotextile fabric and riprap protecting the downstream channel. This second drop structure
addressed severe head cutting that would have eventually threatened the original drop structure’s
integrity. Figure 6 illustrates these features.

Figure 6: Drop Structures in the Diversion Channel — Looking East
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The diversion channel discharges into the existing oxbow channel that runs along the east side of
Hogue Island. There is a gated 24” CMP culvert at the north end of this oxbow channel with a sluice
gate that can be used to control inflows from the Missouri River into the oxbow. There is also a channel
block located at the confluence of the constructed channel and this oxbow. In 2008, twin 24” culverts
were installed through this block to provide an improved outlet for local runoff and allow for pedestrian
trail access (See Figure 4.) There are also several culverts with flap gates that provide an outlet for
local drainage along the diversion channel when water levels recede.

1.5.4 USGS GAGE AND FLOOD HISTORY

The only active USGS Gaging Station on Burnt Creek is Gage No. 06342450, Burnt Creek Near
Bismarck, ND. This gage is located well upstream of the diversion with a contributing drainage area of
108 square miles. The top ten annual peak flows are provided in Table 1.

Table 1: Top Ten Recorded Peak Flows (1968-2018)

Ranking Year Streamflow (cfs)
1 4/18/79 10,000
2 3/2/86 9,502
3 7/23/93 9,132
4 3/27/78 8,002
5 3/20/94 6,402
6 3/18/76 6,001
7 2/28/92 5,802
8 4/8/69 3,000
9 3/21/87 2,350
10 3/14/95 2,270

1.6 PROJECT PERFORMANCE

The project has been highly functional in preventing flooding from Burnt Creek into the protected area
south of the diversion channel. Areas north of the diversion channel have flooded from several high
flow events on Burnt Creek. It should also be noted that flooding has occurred from the watershed
draining toward the natural oxbow on the north side of the diversion channel. This floods those areas
north of the floodway channel without waters entering the floodway. The project benefits are amplified
as a result of the extremely low capacity of the natural Burnt Creek channel located within the Missouri
River bottomlands.
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2.1 GENERAL
The various components of the Burnt Creek Flood Control Project should be inspected periodically to
ensure that on-going maintenance is completed as required to ensure continued project functionality.

2.2 LEVEES AND DIVERSION CHANNEL

The levees should be inspected annually and after any significant flood event. They should be
inspected for erosion as well as the growth of woody vegetation and animal burrows. Routine
maintenance shall include mowing on at least an annual basis. This is typically completed after the
initial spring growth to assist in weed control. Spraying for weeds should be completed as necessary
and can be done by the Burleigh County Weed Board. Fall mowing may also be prudent to control
excessive growth or to maintain optimum vegetative conditions. If significant activity from burrowing
animals is noted, measures should be implemented to control that activity and limit future impacts. Any
significant erosion damages should be repaired prior to the next season’s spring runoff.

The diversion channel should be inspected annually to identify any apparent reduction in conveyance
as a result of sedimentation or excessive vegetation growth (i.e., cattails). Maintenance completed in
2015 restored the diversion channel to its original design conditions. Actions should be taken to
periodically clear excess cattail growth and sediment from the channel, via either mechanical or
chemical means. Periodic chemical control of cattail growth is an ongoing maintenance requirement
and should be routinely scheduled, since wet channel conditions can prevent effective spraying.

Public access to the levees has been an issue in the past. As a result, additional barricades were
erected, and additional signage installed to limit vehicular access to the southern levee system at the
State Highway 1804 crossing. These actions were completed and necessary to eliminate damages to
the levee system from vehicular related damages. The tops of the levees can still be used for access
for inspections by BCWRD personnel. The northern levee is incorporated into the Lewis and Clark
Legacy Trail system, though larger motorized vehicles are prohibited.

2.3 STRUCTURES

All structures should be inspected on an annual basis. This includes the diversion structure at the
Highway 1804 crossing, the two drop structures, flap gates along the diversion channel, the pedestrian
trail culverts and the gated culvert at the north end of the oxbow channel. Concrete structures should
be examined for any cracking, spalling or differential settlement or deflection, which should be
documented and monitored. Erosion in the area of the structures, potentially impacting their structural
integrity should be documented for repair. All gates should be exercised (i.e., opened and closed) and
lubricated on an annual basis to confirm their continued functionality.

Periodic repair of minor issues may help to delay any larger rehabilitations. The scheduling for larger
structural repairs will be highly dependent on available funding.
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2.4 ANNUAL REPORT

The Manager should prepare a brief condition statement to be presented to the Board. This statement
should document any project maintenance needs that should be incorporated into the annual
budgeting process. An Annual Reporting Summary sheet is included as Appendix D.

The Burnt Creek Flood Control Project is largely a passively operated system. The configuration of
the diversion structure at the State Highway 1804 crossing is such that any flows above the capacity
of the two gated CMPA’s are diverted west into the diversion channel.

The only operable components of the project are the two gated CMPA’s at the diversion structure as
well as the gated 24” CMP at the north end of the oxbow channel. The gates on the two CMPA’s at
the diversion structure are typically maintained in an open configuration. This is intended to allow the
base flow to continue down the original Burnt Creek channel to satisfy existing permitted demands
downstream. It should be noted this this downstream original Burnt Creek Channel capacity is very
limited. These gates are to be closed during periods when channel maintenance is required. Notice
is to be provided to the sole downstream water permit holder, (i.e., Mr. Beck) to advise as to when base
flows are halted.

The gate at the north end of the oxbow channel is typically open, allowing incidental local runoff to
reach the Missouri River. During times of high Missouri River levels and Burnt Creek flood operations,
the gate is closed, to prevent Missouri River flows from entering the system and interfering with Burnt
Creek flood flows within the lower portion of the oxbow channel. Inthose instances where the diversion
channel is not under flood operations and the Missouri River is high enough to push water through this
structure, the gate may remain open to freshen the oxbow channel.
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