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Unanticipated Discovery Plan



Unanticipated Discoveries Plan for Cultural Resources and Human Remains



Guidelines for Unanticipated Discovery of Cultural Resources and Human Remains

Introduction

Pursuant to the regulatory requirements of Section 106 of the National Historic Preservation Act (NHPA)
(16 United States Code [U.S.C.] 470) and its implementing regulation 36 Code of Federal Regulations
(CFR) 800 (as amended August 5, 2004), and Section 3(d) (U.S.C. Part 3002) of the Native American
Graves Protection and Repatriation Act (NAGPRA) (25 U.S.C. Part 3001-3013), the Archaeological
Resource Protection Act (ARPA) (Public Law 96-95, 16 U.S.C. 470aa-mm); North Dakota Century Code
(NDCC) 27; NDCC 855-02-07; and the administrative rules in the North Dakota Administrative Code
(NDAC) Chapter 40-02-03, BakkenLink Pipeline LLC (BakkenLink) has established the following
procedures to be followed by BakkenLink personnel and their contractors in the event previously
unrecorded and unanticipated cultural resources or human remains are found during construction of the
BakkenLink Dry Creek to Beaver Lodge Project (Project). This document serves as the primary guidance
tool for BakkenLink and its contractors so they can comply with federal and state laws and regulations.

Cultural resources include locations of human activity, occupation, or use identifiable through field
inventory (survey), historical documentation, or oral history. The term includes archaeological, historic, or
architectural sites, structures, or places with important public and scientific uses, and may include
locations (sites or places) of traditional, religious, and cultural importance to specified social and/or
cultural groups.

A cultural resource discovery could consist of, but is not limited to:

e Prehistoric features (e.g., hearths, occupational surfaces, middens, charcoal stains)

e Prehistoric artifacts (e.g., debitage, projectile points)

e Historic features (e.g., wells, trails, foundations, cisterns)

e Historic artifacts (e.g., pottery, pipes, glass beads, shell)

e Burials and funerary items (including, but not limited to skeletal remains, headstones, coffin wood
fragments, burial goods [e.g., pipes, pottery, ornaments])

Unanticipated Discoveries Plan

A. Discovery of Cultural Material

The procedures for the discovery of cultural material are detailed below and also are shown on
Figure 1.

= In the event construction personnel or the archaeological monitor identify a previously
unrecorded cultural resource during construction activities, the Contractor will immediately
cease work within a 300-foot radius of the discovery to protect the integrity of the find, and
immediately notify the Environmental Inspector (El). No cultural material will be moved from
its original location.

= The El will immediately notify BakkenLink’'s Environmental Project Manager, who will
coordinate with the Consulting Archaeologist. The Consulting Archaeologist will travel to the
location of the discovery to conduct a preliminary evaluation of the find.

= The El will install temporary flagging or fencing approximately 100 feet from the discovery to
provide a sufficient buffer and to protect the discovery itself from additional disturbance. No
fencing will be installed outside of the ROW without prior approval from the landowner (if on
private land).



Figure 1

Procedures for Unanticipated Discovery of Cultural Resources
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The Consulting Archaeologist will document the find using the appropriate North Dakota
Cultural Resource Survey (NDCRS) form within 48 hours of the discovery, and will consult
with the North Dakota State Historic Preservation Officer (SHPO), to determine if the
discovery qualifies as a an archaeological site and if the site is potentially eligible for listing in
the National Register of Historic Places (NRHP). The Consulting Archaeologist will notify
BakkenLink’ Environmental Project Manager and the Bureau of Land Management (BLM)
Archaeologist of the preliminary evaluation of the significance of the find within 72 hours, or
sooner if possible.

If the discovery is determined by the BLM and SHPO, in consultation with the federal land
managing agency Archaeologist, as appropriate, and Native American Tribes, as non-cultural
or determined to be an isolated find or a site that is not eligible for the NRHP, the BLM
Archaeologist will provide written notification to BakkenLink that construction can resume,
and the Consulting Archaeologist will notify the El that construction can resume. The EI will
have the authority to remove the stop-work order and resume construction activities. Within 5
business days of the discovery, the Consulting Archaeologist will submit a letter report
summarizing the findings to the BLM Archaeologist.

If the discovery is determined by the BLM Archaeologist and SHPO, in consultation with the
federal land managing agency Archaeologist, as appropriate, and Native American Tribes to
be a site that is potentially eligible for the NRHP, the Consulting Archaeologist will notify
BakkenLink's Environmental Project Manager and the BLM Project Manager, and the
procedures outlined below in Section B, “Discovery of Potentially Significant Materials” will be
followed. If the discovery is determined to be human remains, the procedures outlined below
in Section D, “Discovery of Human Remains,” will be followed.

B. Discovery of Potentially NRHP-Eligible Cultural Material

As previously discussed in Section A, the El will ensure that the appropriate measures have been
taken to protect and secure the discovery from additional disturbance. The procedures for the
discovery of potentially significant cultural material are detailed below and also are shown on
Figure 1.

In addition to the BLM Project Manager and BakkenLink’s Environmental Project Manager,
the Consulting Archaeologist will notify SHPO, and if applicable the U.S. Forest Service
(USFS) Archaeologist and the U.S. Army Corps of Engineer (USACE) Archaeologist within
24 hours of determination of the site’s potential significance. If the site is associated with
prehistoric or historic Native American culture, the BLM Archaeologist will immediately notify
the Native American Tribes participating in the consultation efforts for the Project.

The Consulting Archaeologist will be provided 3 days to conduct a detailed assessment and
evaluation of the significance of the find assuming that it is safe to do so. If due to safety
reasons, the significance of the find cannot be determined in 3 days an extension will be
given so that the proper safety mechanisms can be put in place. The Consulting
Archaeologist will provide recommendations regarding the NRHP eligibility and the potential
adverse effects associated with construction activities. Within 3 days of completing the
assessment and evaluation, the Consulting Archaeologist will provide the findings to the BLM
Archaeologist, SHPO, and federal land managing agency Archaeologist, as appropriate.

If the find is determined by the BLM Archaeologist and federal land managing Archaeologist,
as appropriate, in consultation with SHPO, to be eligible for listing in the NRHP and at risk of
being adversely affected by construction activities, BakkenLink will request mitigation
recommendations from the BLM who in turn will consult with the federal land managing
agency Archaeologist (as appropriate), SHPO, and Native American Tribes. If needed, a
mitigation or treatment plan will be developed by the Consulting Archaeologist and submitted
to the BLM Archaeologist within 3 days of the determination. The mitigation or treatment plan
will take into consideration any safety issues that may be present near the discovery. The
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BLM Archaeologist will forward the treatment plan to the federal land managing agency
Archaeologist, as appropriate, SHPO, and interested Native American Tribes, who in
consultation will have 5 business days to review and approve the plan. Mitigation may
include:

- Variance request to reroute around the site;
- Site visits by the BLM, SHPO, Native American tribes, and other applicable parties;
- Data recovery, which may include the systematic professional excavation of the site; or

- Other mitigation (in lieu of data recovery) determined by the BLM Archaeologist through
consultation with the SHPO, Native American tribes, and other applicable parties.

= Mitigation will commence immediately after approval of the mitigation or treatment plan by the
BLM Archaeologist, SHPO, and federal land managing agency Archaeologist (if applicable).
All necessary permits will be issued by the federal land managing agency in consultation with
the BLM prior to the commencement of mitigation. No construction activities in the area of
the discovery will be resumed until treatment has been completed and the BLM Project
Manager has issued a Notice to Proceed. If the site does not qualify as an historic property,
BakkenLink will consult with the BLM, SHPO, and other applicable parties, and will request
approval to resume construction activities. BLM will provide written notice that construction
activities can resume at the discovery location.

C. Discovery of Underwater Cultural Material(s) and Visual Inspection of the Lake Crossing

Construction activities for the lake crossing, that include lowering the pipe and pulling the pipe
across the lake bottom, have the potential for underwater inadvertent discoveries. Commercial
divers will be trained to identify cultural material(s) that may require additional investigation by a
Consulting Archaeologist. The role of the commercial diver will be to observe the lowering of the
pipe, take measurements concerning pipe depth, and observe the underwater construction for the
possibility of an inadvertent discovery from a safe distance. A commercial diver will make a video
recording of the closed trench of the lake crossing after all construction activity has been
completed. This video will be made available to the public upon request.

If BakkenLink discovers potential cultural material(s), such as sonar image or visual confirmation
of stone features and/or artifacts, during construction of the lake crossing, BakkenLink will:

= Immediately cease lake bottom disturbing activities within the area of the discovery and
immediately notify the EI. No cultural materials will be transported from its original location
unless directed to do so by the BLM Archaeologist in consultation with SHPO.

= The El will notify BakkenLink’s Environmental Project Manager who will coordinate with the
Consulting Archaeologist and the BLM Archaeologist regarding the preliminary evaluation of
the find. If the discovery is determined by the Consulting Archaeologist, in consultation with
the BLM Archaeologist, as non-cultural or determined to be an isolated find or site of no
significance, the Consulting Archaeologist will immediately notify the El that construction can
resume. The El will have the authority to remove the stop-work order and resume
construction activities. Within 5 business days, the Consulting Archaeologist will submit a
letter report summarizing the findings to the BLM Archaeologist.

= [f the discovery is determined by the Consulting Archaeologist, in consultation with the BLM
Archaeologist, as a potentially significant site, the Consulting Archaeologist will notify
BakkenLink's Environmental Project Manager and the BLM Project Manager, and the
procedures outlined below in Section B, “Discovery of Potentially Significant Materials”, will
be followed. If the discovery is determined to be human remains, the procedures outlined
below in Section D, “Discovery of Human Remains” will be followed. If necessary, a trained
underwater archaeologist will be used to investigate the inadvertent discovery.



D. Discovery of Human Remains

BakkenLink will comply with relevant federal laws and the NDCC 23-06-27 and accompanying
administrative rules (NDAC 40-02-03). In addition, the Advisory Council on Historic Preservation’s
Policy Statement on the Treatment of Burial Sites (2007) also will be taken into account to assure
that the remains are treated with dignity and respect. Procedures for the discovery of human
remains are detailed below and also are shown on Figure 2.

The following three bullet items will be followed regardless of land ownership:

If human remains are encountered during construction, all construction activities will cease
immediately within a 300-foot radius of the remains, and the Contractor will immediately notify
the EIl. The EI will notify the Consulting Archaeologist, who will examine the remains.

If the remains are determined to be non-human and are associated with cultural material, the
procedures outlined in Section A will be followed.

If the remains are determined to be human, the El will immediately contact the BLM Project
Manager, BLM Archaeologist, and BakkenLink Environmental Project Manager. The remains
will be left in place, and the El will erect exclusionary fencing in a 50-foot radius around the
discovery. In the event of adverse weather conditions, the remains will be covered with
protective, waterproof material. Vehicle traffic will be prohibited from passing through the
area, and, if necessary, a guard will be posted at the site.

For Human Remains Found on Non-federal Land

BakkenLink’ Environmental Project Manager will immediately notify the county sheriff of the
find, and will request that the sheriff contact the county coroner. If the sheriff or coroner
determines that the remains are modern and constitute a law enforcement issue, all further
work will be at the direction of the country sheriff, including notification that construction can
resume.

If the sheriff or coroner determines that the remains are not a law enforcement issue, the
BLM Archaeologist in coordination with the SHPO will consult with BakkenLink, Native
American Tribes, and other applicable parties regarding treatment of the remains. The BLM
Archaeologist will ensure that appropriate treatment of the human remains is carried out by
BakkenLink prior to construction activities being resumed in the area of the discovery.
Treatment may involve excavation of the remains, documentation, and consultation.
Construction activities will not resume until the BLM Project Manager has issued a Notice to
Proceed.



Figure 2
Procedures for the Unanticipated Discovery of Human Remains
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For Human Remains Found on Federal Land

= If the remains are found on USFS land, the USFS Archaeologist will be immediately notified
by the BLM Archaeologist. For discovery of remains on USACE land, the BLM Archaeologist
will immediately notify the USACE Archaeologist.

= Further treatment of the remains will be at the direction of the BLM Archaeologist, in
consultation with the applicable federal agency Archaeologist, including determination of
whether the remains are modern and constitute a law enforcement issue or are not modern. If
the remains are modern, the BLM Archaeologist will be responsible for contacting the county
sheriff, and will request that the sheriff contact the coroner. All further work will be at the
direction of the country sheriff, including notification that construction can resume.

= If the remains are not modern, the BLM Archaeologist in coordination with the federal land
managing agency Archaeologist, as appropriate, and SHPO will consult with BakkenLink and
interested Native American Tribes regarding treatment of the remains. The BLM
Archaeologist will ensure that appropriate treatment of the human remains is carried out by
BakkenLink prior to construction activities being resumed in the area of the discovery.
Treatment may involve excavation of the remains, documentation, and consultation. All
necessary permits will be issued by the federal land managing agency in consultation with
the BLM. Construction activities will not resume until the BLM Project Manager has issued a
Notice to Proceed.

For Native American Human Remains Found on Federal Lands

= For Native American human remains, funerary objects, and objects of cultural patrimony, the
BLM will comply with the requirements of NAGPRA for discovery situations on a case-by-
case basis in accordance with 43 CFR 10. All of the Native American Tribes involved in the
government-to-government consultation efforts for the Project will be notified immediately of
the discovery, and every effort will be m made to identify the Tribe with cultural affinity to the
remains. The applicable federal agency (USFS or USACE) will be notified of the discovery.

=  Within 7 business days of the discovery, an action plan will be written by the Consulting
Archaeologist in coordination with the BLM Archaeologist and interested Native American
Tribe(s) participating in the consultation efforts. The applicable federal agency (USFS or
USACE) also will be involved in preparation of the action plan. Treatment and handling of the
human remains will take place immediately following completion and approval of the plan. All
necessary permits will be issued by the federal land managing agency in consultation with
BLM and the affected tribes.

= Construction activities within the 300-foot radius buffer area will not resume until the remains
have been appropriately treated in accordance with the action plan, and the BLM Project
Manager has issued a Notice to Proceed.

Table 1 lists the federal, state, and local agency contact information in the event of an unanticipated
discovery.

Table 1 Federal, State, and Local Agency Contact Information

Name | Title/Agency | Phone | E-mail
Bureau of Land Management
Lowell Hassler Project Manager 406-538-1909 (direct) Ihassler@blm.gov
701-290-4235 (cell)
Shannon Gilbert Project Archaeologist 406-683-8029 (direct) sgilbert@blm.gov




Table 1

Federal, State, and Local Agency Contact Information

Name | Title/Agency | Phone | E-mail
BakkenLink
? | Project Manager |? |?
Stantec
? |Environmenta| Inspector |? |?
Archaeological Consultant
? Cultural Resource Manager
? Consulting Archaeologist
State Historic Preservation Office
Claudia Berg Director, State Historical 701-328-2672 (direct) cberg@nd.gov
Society of North Dakota
Paul Picha State Archaeologist, State (701) 328-3574 ppicha@nd.gov

Historical Society of North
Dakota

U.S. Forest Service

Liv Fetterman Archaeologist

701-250-4443 x 108
(office)
701-516-4009 (cell)

Ifetterman@fs.fed.us

U.S. Army Corps of Engineers

David Cain Archaeologist |(701)654-7706 |David.Cain2@usace.army.mi|
County Sheriff
Ron Rankin McKenzie County Sheriff 701-444-3654 x 1420

Scott Busching Williams County Sheriff

701-577-7700
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1.0 Introduction

BakkenLink Pipeline LLC (BakkenLink) has prepared this Spill Prevention, Containment, and
Countermeasure (SPCC) Plan to be implemented during construction of the BakkenLink
Pipeline Project (Project). This SPCC Plan outlines specific preventive measures to be followed
to reduce the likelihood of an accidental release of a hazardous or regulated liquid during
construction activities. This SPCC Plan also sets forth procedures and response actions in the
event of an actual release.

This SPCC Plan restricts the location of fuel storage, refueling activities, and construction
equipment maintenance along the construction right-of-way and provides procedures, materials,
and lines of communication to facilitate the prevention, containment, and cleanup of spills during
construction activities. It also sets forth minimum standards for handling and storing regulated
substances. The goal of the SPCC Plan is to minimize the potential for a spill of these
materials, to contain any spillage to the smallest area possible, and to protect areas that are
considered environmentally sensitive (e.g. streams, groundwater wells, wetlands, etc.). This
SPCC Plan does not certify the Contractor or individuals as licensed waste haulers.

Measures and procedures defined in this SPCC Plan will be implemented by indepent
Contractors and construction inspectors hired by BakkenLink. These Contractors and
inspectors will have day-to-day responsibility to ensure compliance with this SPCC.
BakkenLink, by completing the Delegation of Authority Form (following page), grants authority to
the named parties to act on its behalf on matters pertaining to this SPCC. Any signed
Delegation of Authority form shall be kept with this SPCC at all times.
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Delegation of Authority Form

Delegation of Authority

l, (name), hereby designate the person or specifically described
position below to be a duly authorized representative for the purpose of overseeing compliance
with environmental requirements, including the Spill Prevention Control and Countermeasure
plan, at the construction site. The designee is
authorized to sign any reports, storm water pollution prevention plans and all other documents
required by the permit.

(name of person or position)
(company)

(address)

(city, state, zip)

(phone)

By signing this authorization, | confirm that | meet the requirements to make such a designation
as set forth in (Reference State Permit), and that
the designee above meets the definition of a “duly authorized representative” as set forth in
(Reference State Permit).

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name:

Company:

Title:

Signature: Date:
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2.0 Regulated Materials Storage and Handling

Table 1 presents typical vehicle and equipment fuels, lubricants, and hazardous materials
stored or used during construction, and briefly describes the location, typical quantities, and

usual methods of storage.

segment, time of year, and type of terrain.

Typical Fuel, Lubricants, and Hazardous Materials

Table 1

Storage methods and quantities vary with length of construction

Fluid Uses Fluids Typical Quantity | Method of Storage Storage Location
Fuels Diesel 5,000 to 10,000 Tanks or Tankers Contractor Yard
gallons Warehouse
Gasoline 5,000 to 10,000 Tanks or Tankers, 5- Contractor Yard
gallons Gallon Containers, Warehouse
Pick-up Tanks
Lubricants Engine Oil <100 gallons Bulk Storage Contractor Yard
Retail Packaging Warehouse
Service Trucks
Transmission/Drive | <50 gallons Retail Packaging on Contractor Yard
Train Oil Service Trucks Warehouse
Service Trucks
Hydraulic Oll <100 gallons Bulk Storage Contractor Yard
Retail Packaging Warehouse
Service Trucks
Gear Oil <50 gallons Retail Packaging on Contractor Yard
Service Trucks Warehouse
Service Trucks
Lubricating Grease | <25 gallons Tubes stored in paper | Contractor Yard
cases Warehouse
Service Trucks
Coolants, Ethylene Glycol <100 gallons Bulk Storage Contractor Yard
Hydraulic Retail Packaging Warehouse
Fluids, Other Service Trucks
Propylene Glycol <100 gallons Bulk Storage Contractor Yard
Retail Packaging Warehouse
Service Trucks
Power Steering <50 gallons Retail Packaging on Contractor Yard
Fluid Service Trucks Warehouse
Service Trucks
Brake Fluid <50 gallons Retail Packaging on Contractor Yard
Service Trucks Warehouse
Service Trucks
Propane 25-100 gallons Pressurized Tanks Contractor Yard

Warehouse
Welding Trucks
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3.0 Preventive Measures

BakkenLink will ensure that all practicable measures are implemented to minimize the potential
for and consequences of a spill during construction of the Project and related facilities.
BakkenLink intends to comply with applicable environmental and safety laws and regulations
and to provide training and equipment designed to prevent pollution. The Contractor will ensure
that a copy of this SPCC Plan is available onsite to all construction crew members. In addition,
Contractors will ensure that construction crew members are properly trained in handling fuels to
prevent spills and to effectively contain spills, and that equipment required to implement the
provisions of this SPCC Plan are available on site.

BakkenLink will provide training on the provisions of this SPCC Plan to Construction and
Inspection personnel.

3.1 Staging Areas/Work Yards

Fuel and hazardous liquid storage will require secondary containment structures as described
below:

e The Contractor will construct temporary liners and seamless berms around aboveground
bulk tanks so that in the event of a leak or spill, liquids will be contained and collected in
specified areas that are isolated from water bodies. Storage tanks will not be placed in
areas subject to periodic flooding and washout.

e The Contractor will visually inspect aboveground tanks frequently and whenever the tank
is refilled. The Contractor will maintain inspection records for every tank.

e Secondary containment structures must be constructed so that no outlet is provided and
any spill will be contained within the containment structure. Accumulated rainwater may
be removed if authorized by an Environmental Inspector. Accumulated water that has a
visible sheen will be collected for proper storage and disposal.

e The Contractor will remove secondary containment structures at the conclusion of the
Project. The Contractor is also responsible for returning the storage impoundment area
to its original ground contours and appearance upon completion of the Project.

e Fuels and lubricants will be stored only at designated staging areas and in proper
service vehicles. The storage area will be at least 100 feet away from the edge of a
wetland or waterbody, at least 200 feet away from a private water supply well, and at
least 400 feet away from a municipal water supply well, unless a larger buffer is required
by governing agencies.

e Storage containers will display labels that identify the contents of the container and
whether the contents are hazardous. Appropriate labels will identify the specific hazard
(flammable, toxic, etc) will be affixed to the containers and readily visible. The
Contractor shall maintain and furnish on demand to BakkenLink copies of all Material
Safety Data Sheets.
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3.2

To the extent practicable, Contractors will conduct routine equipment maintenance such
as oil changes in staging areas and will dispose of waste oil in a proper manner (e.g.
place in labeled, sealed containers and transport to a recycling facility).

The Contractor will correct visible leaks in tanks as soon as possible.

Drain valves on temporary storage tanks will be locked to prevent accidental or
unauthorized discharges from tanks.

Fuel nozzles shall be equipped with functional automatic shut-off valves.

Drivers of tank trucks shall be responsible for spill prevention during tank truck
unloading. Procedures for loading and unloading tank trucks will meet the minimum
requirements established by the Department of Transportation. Drivers will observe and
control the fueling operations at all times to prevent overfilling.

Prior to departure of a tank truck, outlets of the vehicle will be examined by the driver for
leakage, and tightened, adjusted, or replaced as required to prevent liquid leakage while
in transit.

The Contractor shall stock a sufficient supply of sorbent and barrier materials at the
construction staging area to allow the rapid containment and recovery of a spill. Sorbent
and barrier materials will be utilized to contain runoff from spill areas.

Shovels and labeled 55-gallon drums will be kept at each of the staging areas. If small
guantities of soil become contaminated within a staging area, they will be collected and
placed in the drums. Large quantities of contaminated soil will be collected using heavy
equipment and stored in drums or other suitable containers prior to disposal. Disposal of
contaminated soil will be in accordance with applicable state and federal regulations.
Typical disposal methods will include transporting the soil to a licensed disposal or
treatment facility or thin-spreading in compliance with state guidelines.

Right-of-Way

The following preventive measures apply to refueling and lubrication activities within the
construction right-of-way:

Refueling and lubricating of construction equipment will be restricted to upland areas
located at least 100 feet from stream channels and wetlands, at least 200 feet from
private water supply wells, and at least 400 feet from municipal water supply wells.
Where this is not feasible, the equipment will be fueled and lubricated by designated
personnel with specific training in refueling, lubricating, and spill containment and
cleanup.

Fuel trucks transporting fuel to construction areas shall travel only on approved access
roads.

Equipment shall not be washed in streams.
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e Fuel and service trucks shall carry a minimum of 20 Ibs. of suitable commercial sorbent
and barrier materials.

3.3 Vulnerable Aquifer Areas

The Contractor’s Construction Superintendent or designated Spill Coordinator must immediately
notify the BakkenLink Representative and the Environmental Inspector of any release or spill of
a petroleum product or hazardous liquid, regardless of volume. The Spill Coordinator shall
implement the following response actions:

¢ Follow spill containment response actions described in Section 4 below.

o Immediately excavate obviously impacted soils. Store and dispose of impacted soils in
accordance with this SPCC Plan.
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4.0 Spill Response

The response action priorities upon discovery of a spill are to protect the safety of personnel
and the public, minimize environmental impacts, and control costs associated with cleanup and
restoration. Key actions immediately following discovery of a spill are:

e Assess the safety of the situation, both in the immediate vicinity and for the surrounding
public.

¢ Remove sources of ignition if it is safe to do so.

e Shut off the source of the spill if it is safe to do so.
The person discovering a spill shall promptly notify the Spill Coordinator, the Environmental
Inspector, and the Construction Superintendent. The Spill Coordinator shall implement spill
control measures as described below.
4.1 Land Spill Response

Implement the following response actions for spills on land:

e Construct berms using available equipment and/or deploy barrier materials to contain
the spill.

e Apply sorbent materials to the spill area.
e Minimize traffic on contaminated soils.

e Excavate contaminated soils and vegetation and transport to a licensed and approved
treatment or disposal facility.

4.2 Wetland or Waterbody Spill Response
Implement the following response actions for spills in or near a wetland or waterbody:
¢ Implement the response actions described in Section 4.1 in shoreland areas. Excavate
trenches if necessary to create collection sumps to prevent liquids from entering
wetlands or waterbodies.
e If a spill occurs into a stream, lake, or other waterbodies containing standing or flowing
water, the BakkenLink Representative shall notify the National Response Center

immediately.

e Secure the services of an Emergency Response Contractor (see Appendix B) if required
to assist with containment and cleanup of the spill.

e Deploy booms, curtains, and sorbents to minimize the spread of the spill.
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e Use skimmer pumps and holding tanks to remove released materials from the water
surface.

o Excavate contaminated soils from wetlands and place on plastic sheeting in an approved
containment area located at least 100 feet from the wetland and waterbodies. Cover
stockpiled soil with plastic sheeting. Remove stockpiles as soon as practicable and
transport to a licensed and approved treatment or disposal facility.

e Restore the contaminated area in accordance with recommendations from site
remediation specialists and as required by state guidelines.

4.3 Field Coordinator

Subject to approval by BakkenLink, the Contractor shall appoint a Field Coordinator who will be
responsible for reporting of spills, coordinating Contractor personnel for spill cleanup,
completing subsequent site investigations, and preparing incident reports. The Field
Coordinator will report to the designated BakkenLink Representative and the Environmental
Inspector. The BakkenLink Representative will contact and report to state and federal agencies
as required.
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5.0 Unanticipated Discovery of Hazardous Materials

Soil contamination, not directly resulting from construction of the pipeline, may be encountered
during construction of the BakkenLink pipeline. Locations where contamination may be present
include:

e Third party pipeline crossings;

¢ Oil and natural gas processing facilities;

¢ Injection/disposal wells;

¢ Undocumented disposal/dump sites; and

e Agricultural equipment refueling, pesticide/herbicide loading areas, and storage areas.

Identification and recognition of existing contamination is the first step in the response action.
During construction, indicators of possible contamination include, but are not limited to:

e Gasoline smells or other odors which emanate when the earth is disturbed;
e Stained or discolored earth in contrast with adjoining soil;

e Qily residue intermixed with earth;

e Sheen on groundwater;

¢ Fill material containing debris other than construction-related items;

¢ Household trash covered by earth or industrial waste debris;

¢ Rusted barrels and containers;

e Cinders and other combustion products like ash; and

e Structures such as asbestos cement (transite) pipe, abandoned oil & gas lines, and
underground storage tanks also require special handling when disturbed.

When unanticipated soil contamination is discovered in the right-of-way (ROW), especially if it
will be excavated, the appropriate response actions will need to be performed to address the
contamination. The following are the major steps that should be taken when contamination is
discovered:

e Recognize that the area may be contaminated with hazardous materials;

e Secure the site to protect workers and the public;
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¢ Do not allow the prime contractor, subcontractor, or other personnel to handle or disturb
the contaminated material or the surrounding soil;

¢ Notify the Environmental Inspector(s) and construction manager(s).

The Environmental Inspector will in turn notify the proper authorities (North Dakota Department
of Health (NDDH) contact information is given in Section 7). Reporting procedures are similar to
those employed if a spill has occurred.

In no instance will an effort be made to characterize the contamination or begin remedial
action(s), including hauling and disposal of the contaminated soil, until the NDDH has made a
determination as to the appropriate action(s) to take. The Contractor shall make every effort to
limit the spread of contamination and shall employ mitigation or protection measures to prevent
the contamination from reaching a water supply well, surface water, stockpiled material, and
other construction areas.
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6.0 Training

BakkenLink will provide spill prevention and response training and safety training to its
supervisory and inspection personnel. In addition, training will be required of all construction
personnel.  Training will be required before construction personnel are allowed to enter the
ROW. The training program will be designed to improve awareness of safety requirements,
pollution control laws, proper operation and maintenance of equipment, and implementation of
spill response actions.
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7.0 Reporting Procedures

BakkenLink will prepare a Spill Report Form (Appendix A) and notify state and federal agencies
as required in the event of a release. These agencies may include but are not necessarily
limited to:

National Response Center (Washington, D.C.)
Phone: 800-424-8802 (24 hours)

North Dakota Department of Health

Division of Emergency Management

24-hour State Notification (State Radio)

In-State Phone: 800-472-2121; Outside North Dakota 701-328-2121

North Dakota Division of Water Quality
Phone: 701-328-5210

BakkenLink will coordinate with these agencies regarding contacting additional parties or
agencies.
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Spill Report Form
BakkenLink Pipeline LLC

Date/Time of Spill: Date/Time of Spill Discovery

Name and Title of Discoverer:

Legal Description of spill location and milepost:

Type, estimated volume, and manufacturer’s name:

Media in which the release exists (circle): sand silt clay upland wetland waterbody other
Topography and surface conditions:

Proximity to wetlands or waterbodies (including ditches):

Proximity to private or public water supply wells:

Directions from nearest community:

Weather conditions at the time of release:

Describe the causes and circumstances resulting in the spill:

Describe the extent of observed contamination, both horizontal and vertical (i.e. spill stained soil
in a 5-foot radius to a depth of 1 inch):

Describe immediate spill control and cleanup methods used and implementation schedule:

Location of excavated/stockpiled contaminated soil:

Describe the extent of spill-related injuries and remaining risk to human health and the
environment:

Name, company, and telephone number of responsible party (Contractor):

Current status of cleanup actions:

Name and Company for the following:
Construction Superintendent:

Field Coordinator:

BakkenLink Representative:

Environmental Inspector:

Chief Inspector:

Government agencies notified:

Agency: Date:
Agency: Date:
Agency: Date:
Landowner Notified: Date:
Form Complete By: Date:

Field Coordinator must complete this form for any spill, regardless of size, and submit
the form to the BakkenLink Representative and Environmental Inspector within 24 hours
of the occurrence. Any spill to water shall be reported IMMEDIATELY.



Appendix B

Emergency Response Contractors



Emergency Response Contractors
BakkenLink Pipeline Project

The Contractor must dispose of all wastes according to applicable state and local requirements.
A listing of potential Emergency Spill Response contractors is listed below. This list was
developed from state-wide databases and represents firms operating at the time the database
was queried. This list is presented as a service to the user and does not represent a
recommendation by the state agencies or BakkenLink. It is the user’s responsibility to assure
that the emergency response contractor is properly licensed. Selection of an Emergency
Response Contractor is subject to approval by BakkenLink.

North Dakota Contractors

Clean Harbors
4438 Sims Street
Dickinson, ND 58601

Baranko Brothers Inc.
3048 Highway 22 N
Dickinson, ND 58601

Earthmovers Inc.
708A — 38" Street NW
Fargo, ND 58102

Western Plains Consulting
1102 S Washington St. Suite 210
Bismarck, ND 58504

Out-of-State Contractors

Bay West Environmental
5 Empire Drive
St. Paul, MN 55103

Clean Harbors National Response Center

Hulcher Services Inc.
2300 Willis Miller Drive
Hudson, W1 54016

OSI Environmental
300 Fayal Road
Eveleth, MN 55734

Veolia Environmental Services
Emergency Response Center

West Central Environmental Consultants
14 Green River Road, PO Box 594
Morris, MN 56267

701-483-4332
800-645-8265

701-483-5868

701-852-4560
800-373-5259

701-221-3113

888-821-3113

651-291-0456

800-279-0456

800-645-8265

715-386-5770

800-637-5471

800-777-8542

800-688-4005

320-589-2039
800-422-8356
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Licensed Waste Disposal Facilities
BakkenLink Pipeline Project

The Contractor must dispose of all wastes according to applicable state and local requirements.
Licensed disposal facilities in the State of North Dakota are listed below. This list was
developed from state-wide databases and represents facilities operating at the time the
database was queried. This list is presented as a service to the user and does not represent a
recommendation by the state agencies or BakkenLink. It is the Contractor's responsibility to
assure that the facility is properly licensed.

North Dakota Facilities

Bismarck Municipal Landfill 701-355-1700
2111 N 52" Street
Bismarck, ND 58506

Dakota Landfill 701-678-2306
7972 129" Avenue SE
Gwinner, ND 58040

Dickinson Municipal Landfill 701-456-7783
3389 Energy Drive
Dickinson, ND 58601

Dishon Disposal 701-572-9079
Williston, ND 58801

Fargo Municipal Landfill 701-241-1449
4501 7" Avenue N.
Fargo, ND 58102

Grand Forks Municipal Landfill 701-738-8740
724 North 47" Street
Grand Forks, ND 58206

Indian Hills Disposal 701-774-8514
14070 43" Street NW
Williston, ND 58801

Jahner Sanitation 701-452-2666
7971 32ne Avenue SE
Wishek, ND 58495

Jamestown Municipal Landfill 701-252-5900
8980 35" Street SE
Jamestown, ND 58401

McDaniel Landfill, Inc. 701-624-5250
12300 247" Avenue
Sawyer, ND 58781



McKenzie County Sanitary Landfill 701-5863445
2491 132" Avenue NW
Watford City, ND 58854

Mercer County Regional Landfill 701-748-5839
5251 County Road 26
Hazen, ND 58545

Minot Municipal Landfill 701-857-4140
3100 20" Avenue SW
Minot, ND 58701

Noonan Landfill 701-838-1182
Noonan, ND 58765

Prairie Disposal 800-490-2160
Tioga, ND 58852

Sawyer Disposal Services 701-624-5622
12400 247" Avenue SE
Sawyer, ND 58781

Williston Municipal Landfill 701-577-6368
5176 134" Avenue NW
Williston, ND 58801
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1.0 Introduction

BakkenLink Pipeline LLC is proposing to build, own, and operate an approximately 37.1-mile
long pipeline for the transportation of crude oil from existing and proposed truck receipt
locations and pipeline gathering receipt stations. The proposed pipeline will be constructed in
portions of McKenzie and Williams counties, North Dakota (Figure 1).

1.1 Plan Purpose/Objectives

The Storm Water Pollution Prevention Plan (SWPPP) shall identify potential sources of
pollution, which may reasonably be expected to affect the quality of storm water discharges
from construction of the pipeline. The SWPPP shall describe and ensure the implementation of
mitigation or protection measures, which will be used to reduce the pollutants in storm water
discharges associated with construction activity at the construction site and to assure
compliance with the terms and conditions of this permit.

The SWPPP shall:

o Be completed prior to initiating construction activities and updated as appropriate; and

e Provide for compliance with the terms and schedule of the SWPPP beginning with the
initiation of construction activities.

o For the purposes of this plan, runoff management is defined as practices that divert,
infiltrate, reuse, or treat storm water runoff, and not practices that limit exposure of
potential pollutants to direct rainfall or runoff. The purpose of the SWPPP is to:

¢ Identify sources of pollutants associated with construction activities that may affect the
guality of storm water runoff from construction sites; and

e To identify storm water management practices to abate pollutants in storm water
discharges from the construction site, both during and after construction.

This SWPPP has been designed to outline the specific measures implemented at the
construction site for minimizing potential pollutants that may otherwise impact storm water runoff
during construction. Mitigation or protection measures are used to prevent or minimize the
discharge of pollutants. Specific mitigation or protection measures for minimizing runoff and
erosion are described in Sections 4 and 5 of this SWPPP. Mitigation or protection measures
should be employed to properly cover and store materials, minimize contact of materials with
rainfall and runoff, minimize waste, properly dispose of waste, and recycle where possible.

1.2 Facility Conformance and Regulatory Compliance

This SWPPP has been developed in compliance with Standard Conditions provided at 40 CFR
122.41 and as defined at 40 CFR 122.26. Enforcement of these provisions is delegated to the
North Dakota Department of Health (NDDH) for activity within the State of North Dakota. The
NDDH authorizes permits to discharge under the North Dakota Pollution Discharge Elimination
System (NDPDES) rules found in Chapter 33-16-01 promulgated under Chapter 61-28 of the
North Dakota Century Code. Further information regarding the requirements of the NDPDES
can be found at http://www.ndhealth.gov/WQ/Storm/Construction/ConstructionHome.htm.

Together with inspection reports, maintenance reports, and data records for the construction
activities, this SWPPP shall be retained at the construction site during construction. In addition,
a record of revisions to the SWPPP (Appendix A) shall be retained at the construction site.
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Page 4
Storm Water Pollution Prevention Plan
BakkenLink Pipeline LLC



Reports and records will be made available, upon request, for a period of at least three (3) years
following final site stabilization. Further information on record keeping is provided in Section 10

of this SWPPP.

Conformance with the requirements of this SWPPP includes timely inspections, proper
maintenance, record keeping, tracking, and documentation. Required maintenance will be
conducted as soon as practicable before the next anticipated storm event. If existing mitigation
or protection measures need to be modified or additional mitigation or protection measures are
necessary, corrections will be completed before the next anticipated storm event.

1.3 Termination Clause
This SWPPP will cease to be valid within thirty (30) days after:

¢ Final stabilization of the entire site;

e Another operator has assumed control of the unstabilized areas of the site; or
Temporary stabilization has been completed and control has been transferred to the
property owner.

A Notice of Termination (NOT) will be filed with the NDDH upon completion of any of the above
criteria. A copy of the NOT is included as Appendix B.
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2.0 Responsible Party/Signatory Certification

BakkenLink has prepared this SWPPP in compliance with the requirements of the NDPDES
General Permit for Discharges for Large and Small Construction Activities (Permit Number NDR
10-1000) as administered by the NDDH. BakkenLink is responsible for implementing the
provisions of this operational control over the construction plans and specifications, including
the ability to make modifications to those plans and specifications, or day-to-day operational
control of those, which are necessary to ensure compliance with the SWPPP for the site or
other permit conditions.

Operator

BakkenLink Pipeline LLC
333 Clay Street, Suite 4060
Houston, Texas 77002

Off 713.800.7994

Fax 281.833.8281

Project Manager
Darren Snow
BakkenLink Pipeline LLC
2101 46" Ave SE
Mandan, ND 58554

Ph: 701-751-3401

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name: Title:

Signature: Date:
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3.0 Delegation of Authority

BakkenLink will own and operate the pipeline; however, construction of the pipeline will be
performed by independent Contractors and construction inspectors hired by BakkenLink. These
Contractors and inspectors will have day-to-day responsibility to ensure compliance with this
SWPPP. BakkenLink, by completing the Delegation of Authority Form (following page), grants
authority to the named parties to act on its behalf on matters pertaining to this SWPPP. Any
signed Delegation of Authority form shall be kept with this SWPPP at all times.
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Delegation of Authority Form

Delegation of Authority

l, (name), hereby designate the person or specifically described
position below to be a duly authorized representative for the purpose of overseeing compliance
with environmental requirements, including the Construction General Permit, at the
construction site. The designee is authorized to
sign any reports, storm water pollution prevention plans and all other documents required by the
permit.

(name of person or position)
(company)

(address)

(city, state, zip)

(phone)

By signing this authorization, | confirm that | meet the requirements to make such a designation
as set forth in (Reference State Permit), and that
the designee above meets the definition of a “duly authorized representative” as set forth in
(Reference State Permit).

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name:

Company:

Title:

Signature: Date:
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4.0 Project Description

The project consists of a pipeline transportation system to transport crude oil from existing and
proposed truck stations and gathering systems located in McKenzie and Williams Counties.
The pipeline will be installed within a defined right-of-way (ROW). The temporary construction
ROW will be 100 feet wide. The temporary construction ROW may be reduced in some areas
as necessary to avoid impacts to environmentally sensitive areas. The pipeline is proposed to
be constructed in rural areas with no established storm water drainage systems. Local roads are
predominantly gravel/clay. Several major paved roads exist in the area.

Generally, the permanent pipeline ROW will be 50 feet wide, with the pipeline centered within
that ROW. The location of the pipeline within the permanent ROW may vary depending on
terrain, the presence of other existing facilities, and landowner requests.

Additional temporary workspace will be required at certain locations (e.g. road, railroad, and
river crossings). These workspace areas may vary in size depending on the feature being
crossed and crossing construction method(s).

Equipment and pipe storage areas will also be required. These areas may not be located
adjacent to the proposed ROW. Off-site material storage areas (also including overburden and
stockpiles of dirt, borrow areas, etc.), used solely by the permitted project, are considered a part
of the project and shall be subject to the same control requirements as the ROW.

4.1  Sequence of Construction Activity

Pipeline construction is much like a moving assembly line. The construction activities will occur
in the general order listed and include, but are not limited to, the following:

Clearing

Grading

Stringing

Bending

Welding

Ditching (excavation)
Laying pipe

Backfill

Tie-ins

Clean up

In general, construction will proceed along the pipeline in one continuous operation. As
construction proceeds along a spread, construction at any single point along the pipeline, from
initial surveying and clearing, to backfilling and finish grading is anticipated to last about six to
ten weeks. Different phases of construction may occur at multiple locations at the same time.
The entire process will be coordinated in such a manner as to minimize the total time an
individual tract is disturbed, exposed to erosion, or temporarily precluded from its normal use.
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4.2 Construction Site Estimates

A total of 476.3 acres of land would be required for construction-related activities for the project
[i.e., 406.3 acres for combined temporary construction ROW and permanent easements, 70
acres for temporary pipe storage yards and purchased project-related land.]

4.3 Soils, Slopes, Vegetation, and Drainage Patterns

The pipeline route traverses varying terrain, from nearly level cropland to rugged badlands. The
construction ROW will be cleared and graded (where necessary) to provide a relatively level
surface for construction equipment, a sufficiently wide workspace for the passage of heavy
equipment, and safety for pipeline workers. The construction contractor will limit ground
disturbance wherever possible.  Natural features will be retained to the maximum extent
possible. Native vegetation, especially trees, is to be retained to the maximum extent possible.

To avoid soil mixing, topsoil will be removed and segregated from underlying subsoil. Topsoil
will be stored separately from subsoil and protected from construction-related activities. Topsoil
is typically stored at the far edge of the ROW on the opposite side of the trench from where
construction machinery does its work.

Once the pipeline is installed, the trench will be backfilled and then compacted while grading.
Disturbed areas will be restored to their original contours and condition to the extent practical,
unless landowner consent is obtained to do otherwise. After grading is complete and during the
process of backfilling, final stabilization measures will be taken to ensure minimal erosion. In
general, the ROW will revert to the previous land use after construction is completed and during
operation of the pipeline.

The general flow of storm water will remain the same throughout the project. Measures will be
taken to ensure the minimal amount of erosion possible, as well as the least impact on the
receiving bodies of water.

45 Receiving Waters

A comprehensive wetland and waterbody delineation survey has been conducted along the
entire route. The proposed pipeline will cross wetlands and intermittent and perennial
waterbodies. The location of delineated wetlands and waterbodies are indicated on the
construction drawings. In general, the following practices will be observed at these locations:

e In wetland or riparian zones, the Contractor will install sediment control structures along
the construction right-of-way edges prior to vegetation removal where practicable.

e Where waterbodies or wetlands are adjacent to the construction right-of-way, the
Contractor shall install sediment barriers along the edge of the construction right-of-way
as necessary to contain spoil and sediment within the construction right-of-way.

e Sediment barriers will be installed across the entire ROW immediately upslope of the
wetland boundary at all standard (saturated or standing water) wetland crossings as
necessary to prevent sediment flow into the wetland. Sediment control barriers are not
required at “dry” wetlands.

e Sediment barriers will be installed across the entire ROW immediately upslope of any
flowing waterbody or impoundment.
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5.0 Erosion and Sediment Control Mitigation or Protection Measures

Erosion and sediment controls include stabilization practices, as well as structural controls.
General structural practices may include, but are not limited to, silt fences, earth dikes, drainage
swales, sediment traps, check dams, reinforced soil retaining systems, gabions, temporary or
permanent sediment basins and flow diversion. Typical erosion control details are included in
Appendix C. Temporary erosion and sediment control measures shall be installed immediately
after initial disturbance of the soil, maintained throughout construction (on a daily basis), and
reinstalled as necessary until replaced by permanent erosion control structures or restoration of
the construction ROW is complete.

Specifications and configurations for erosion and sediment control measures may be modified
by BakkenLink as necessary to suit actual site conditions. However, all work shall be conducted
in accordance with applicable permits.

The intent of the mitigation or protection measures is to prevent any damage due to transported
sediments or adding any erosion burden by diverting storm water runoff into sensitive areas.
The intent is not to vegetate areas that are not naturally vegetated, but to prevent the increase
of erosion rates over and above what is caused by natural drainage in the area. In general:

e Construction-phase erosion and sediment controls should be designed to retain
sediment on-site to the maximum extent practicable.

e All control measures must be properly selected, installed, and maintained in accordance
with the manufacturer’s specifications and good engineering practices. If periodic
inspections or other information indicates a control has been used inappropriately or
incorrectly, the permittee must replace or modify the control for site situations.

e If sediments escape the construction site, off-site accumulations of sediment must be
removed at a frequency sufficient to minimize off-site impacts.

e Sediment must be removed from sediment traps or sedimentation ponds when design
capacity has been reduced by 50%.

e Litter, construction debris, and construction chemicals exposed to storm water shall be
prevented from becoming a pollutant source for storm water discharges (e.g., screening
outfalls, picked up daily, etc.).

e Ensure that silt fences are intact and that there are no gaps at the fence-ground
interface or tears along the length of the fence. If gaps or tears are found, they should
be repaired or the fabric should be replaced immediately. Accumulated sediments
should be removed from the fence base when the sediment reaches one-third to one-
half the height of the fence.

e Large debris, trash, and leaves should be removed from check dams (hay bales).

The center of a check dam should always be lower than its edges. If erosion or heavy flows
cause the edges of a dam to fall to a height equal to or below the height of the center, repairs
should be made immediately. Accumulated sediment should be removed from the upstream
side of a check dam when the sediment has reached a height of approximately one-half the
original height of the dam (measured at the center).

Sediment control barriers shall be placed so as not to hinder construction operations. If silt
fence or straw bale sediment barriers (in lieu of drivable berms) are placed across the entire
construction ROW, a provision shall be made for temporary traffic flow through a gap for
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vehicles and equipment to pass within the structure. Immediately following each day’'s
shutdown of construction activities, a row of straw bales or a section of silt fence shall be placed
across the upgradient side of the gap with sufficient overlap at each end of the barrier gap to
eliminate sediment bypass flow, followed by bales tightly fitted to fill the gap. Following
completion of the equipment crossing, the gap shall be closed using silt fence or straw bale
sediment barrier.

The Contractor shall remove sediment barriers, except those needed for permanent erosion and
sediment control, during cleanup of the construction right-of-way. The following sections
describe erosion and sediment goals to be considered during construction and practices
expected to be implemented to achieve those goals during construction.

51 Run-on Protection

The pipeline ROW will be graded to provide relatively flat surfaces that facilitate the movement
and maneuvering of heavy equipment. Natural drainage swales will be utilized to the extent
possible when planning locations to intercept, divert and convey storm water and runoff around
the ROW. Some minor contouring may be necessary to enhance the drainage and take
advantage of the natural drainage characteristics of the terrain; however, to capture sediment
transported by overland flow, some structural mitigation or protection measures may be
installed. These include:

e Earthen dikes established on high side of location to intercept, divert and convey storm
water and/or runoff around the project site.

e Trenching/ditching around high side of location to intercept, divert and convey surface
runoff around the project site.

Drainage channels or ditches shall be used on a limited basis to provide drainage along the
construction right-of-way and toe of cut slopes as well as to direct surface runoff across the
construction right-of-way or away from disturbances and onto natural undisturbed ground.
Channels or ditches shall be constructed by the Contractor during grading operations. Where
there is inadequate vegetation at the channel or ditch outlet, sediment barriers, check berms, or
other appropriate measures shall be used to control erosion.

5.2  Stabilizing Soils

The soils that generally will require stabilization are those used for berm construction and soil
stockpiles. Stabilization methods include, but are not limited to, soil compaction and seeding of
disturbed soil once backfilling and/or grading is complete. General stabilization practices may
include, but are not limited to, establishment of temporary vegetation, establishment of
permanent vegetation, mulching, geotextiles, sod stabilization, vegetative buffer strips,
protection of trees, preservation of mature vegetation, and other appropriate measures.

Stabilization measures shall be initiated as soon as practicable in portions of the site where
construction activities have temporarily or permanently ceased, but in no case more than 14
days after the construction activity in that portion of the site has temporarily or permanently
ceased. Reseeding with an approved seed mix should be completed in areas (uncultivated)
that have no traffic. Erosion control matting may be installed on slopes, as needed.

Page 12
Storm Water Pollution Prevention Plan
BakkenLink Pipeline LLC



Interim stabilization practices are not expected to be needed or implemented during active
construction. Wherever possible, existing vegetation will remain in place to minimize erosion
potential. Final re-vegetation and stabilization of each disturbance area will occur once active
construction is completed.

Topsoil piles should be stabilized as soon as practical after stripping is complete. Topsoil piles
may be stabilized by seeding with an approved temporary seed mixture or by hydromulching.

Soil stockpile may be stabilized by wetting with water, or by the use of soil tackifiers. When
wetting topsoil piles with water does not prevent wind erosion, the Contractor shall temporarily
suspend topsoil handling operations and apply a tackifier to topsoil stockpiles at the rate
recommended by the manufacturer. Should construction traffic, cattle grazing, heavy rains, or
other related construction activity disturb the tackified topsoil piles and create a potential for
wind erosion, additional tackifier shall be applied by the Contractor.

5.3 Slope Protection

Use berms to divert location flow from slopes to established drainages where practical.
Minimize removal of existing vegetation on new locations. Use approved seed to
reseed/vegetate existing locations in areas no longer traveled.

Trench breakers shall be installed in steep terrain where necessary to limit the potential for
trench line erosion and at the base of slopes adjacent to waterbodies and wetlands. Trench
breakers shall be constructed of materials such as sand bags, sand/cement bags, bentonite
bags, or other suitable materials. The Contractor shall not use topsoil in trench breakers.

Permanent slope breakers (water bars) shall be constructed of soil or, in some instances, sand
bags. The Contractor shall construct permanent slope breakers on the construction right-of-way
where necessary to limit erosion, except in cultivated areas. Slope breakers shall divert surface
runoff to adjacent stable vegetated areas or to energy-dissipating devices. In general,
permanent slope breakers should be installed immediately downslope of all trench breakers.
Permanent slope breakers shall be installed as specified on the construction drawings or
generally with a minimum spacing as shown on the following table:

Slope (%) Spacing (feet
5-15 300

>15-30 200
>30 100

The gradient (fall) for each slope breaker shall be two percent to four percent unless otherwise
approved by BakkenLink based on site-specific conditions.

Manufactured erosion control mats shall be installed across areas that have eroded and cannot
be stabilized by normal seeding and mulching practices. Erosion control matting shall be made
of biodegradable, natural fiber such as straw or coir (coconut fiber).

The Contractor shall prepare the soil surface and install the erosion control matting to ensure it
is stable and the matting makes uniform contact with the soil of the slope face or waterbody
bank with no bridging of rills, gullies, or other low areas. Mats shall be properly anchored.
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54 Perimeter Controls and Sediment Barriers

The Contractor shall install silt fence or fiber rolls (wattles) as necessary to provide a sediment
barrier. Sediment barriers should be installed at the lowest elevation of the location, at the
boundary where disturbed (bare) soils meet undisturbed (vegetated) soils. Sediment barriers
should be installed in ditches along the lower perimeter of locations. Straw bales may be
installed as an alternative to silt fence or fiber rolls.

If none of the above mitigation or protection measures are effective, installation of systems that
are more complex are required. This may include the construction of sediment traps or
detention basins.

55 Construction Entrance/Exits

Accumulations of tracked and deposited sediment on paved roadways must be removed within
24 hours or sooner if required by local authorities.

5.6 Concrete Wash Water

Concrete wash water may not be discharged to any water of the state or allowed to drain onto
adjacent properties. The Contractor shall designate an area for cement washout. The area
must be sufficient to contain the wash water and residual cement.

5.7 Additional Mitigation or Protection Measures

Additional/optional mitigation or protection measures will be used as necessary when other
methods are not effective. Mitigation or protection measures are subject to approval from the
project engineer as well as permitting/land management agencies. Other mitigation or
protection measures will be used site-wide to minimize pollutants in storm water from other
potential sources in accordance with the control requirements. These include:

Waste Disposal — No solid materials, including building materials, shall be discharged to
waters of the State. Solid materials refer to such items as boards, wrapping materials,
bricks and concrete debris, and land clearing debris such as leaves and tree limbs, but do
not include total suspended solids.

Off-Site Vehicle Tracking — Mitigation or protection measures will be used in the
minimization of vehicle tracking of sediments off-site and minimization of dust generation.
The construction site will have limited access. Gravel drives will be used at the entrances to
undeveloped areas.

State/Local Sanitary Sewer, Septic System or Waste Disposal Regulations — All
sanitary wastewater from temporary facilities located within the construction site (trailers,
portable toilets, etc.) will be removed for disposal off-site by a contractor. No sanitary
wastewater will be discharged from the construction site.

Storage of Construction and Waste Materials — Vehicle maintenance, repair, refueling,
and cleaning will be performed in a designated area at the construction site in order to
minimize the potential for contamination of storm water by oil and grease. Any waste oll
collected during such activities will be collected in drums or other compatible oil container
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and will be removed from the site. All waste collected from the site will be disposed of off-
site at a registered waste disposal facility. There will be no on-site storage of gasoline or
diesel for refueling vehicles.

5.8 Maintenance

Maintenance of the erosion and sediment control mitigation or protection measures will be
conducted in a timely manner once the need for maintenance activities are deemed necessary.
If during inspections, a mitigation or protection measures requiring maintenance is identified, the
maintenance will be accomplished prior to the next anticipated storm event, or as necessary to
maintain the continued effectiveness of the mitigation or protection measures. When
maintenance of the mitigation or protection measures cannot be accomplished prior to the next
storm event, the maintenance will be scheduled and performed as soon as practicable.

Except for sediment basins, all accumulated sediment shall be removed from structural controls
when sediment deposits reach 1/3 to 1/2 the height of the control. For sediment basins,
accumulated sediment shall be removed when the capacity has been reduced by 50%. All
removed sediment deposits shall be property disposed of. Non-functioning controls shall be
repaired, replaced, or supplemented with functional controls within 24 hours of discovery or as
soon as field conditions
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6.0 Good Housekeeping Mitigation or Protection Measures

Good housekeeping is used to maintain a clean and orderly workplace and to reduce the
potential for accident spills or releases of materials that could contaminate storm water.
Generally, the following general good housekeeping mitigation or protection measures will be

used:

6.1

Designate areas for equipment maintenance and repair. These areas must have
provisions to contain any potential pollutants in an area that can be regularly removed
and properly disposed.

Establish proper equipment/vehicle fueling and maintenance practices (drip pans, spill
kits).

Spills that occur shall be cleaned up immediately and reported, as necessary.

Designate equipment wash-down areas and provide appropriate control of wash water.
Construction materials should be stored in designated areas until these materials are
required and should be loaded and off-loaded in the designated areas.

Each contractor and subcontractor is encouraged to bring to the job site only the
material to be used that day.

Large items should be placed next to their installation locations to minimize handling.
Provide protected storage areas for chemicals, paints, solvents, fertilizers, and other
potentially toxic materials. If such materials are used, these storage areas should be
enclosed with temporary fencing where practical. Curbing/temporary berms can be
provided to minimize storm water run-on onto storage areas.

Provide waste receptacles at convenient locations and provide regular collection of
wastes.

Debris and waste should be properly disposed of according to the applicable federal,
state, and local laws.

Provide adequately maintained sanitary facilities.

Contractors/subcontractors should be provided with a storage yard in which to park
vehicles during off-hours.

Drums and tanks will be clearly tagged and labeled.

Tanks and equipment will be regularly inspected.

Material Handling and Waste Management

The Contractor shall keep the ROW policed of all trash and debris. Garbage will be stored in a
dumpster and its contents disposed of according to local and state regulations at an approved
facility. No burning or burying of garbage will be allowed.

Portable chemical toilets will be provided for construction personnel. Portable toilets shall not
be located near drainage facilities or in areas that will collect/accumulate water. Sewage shall
be disposed of according to local and state requirements

6.2

Material Staging Areas

The Contractor shall follow these guidelines at material staging areas:

Store materials indoors when possible.
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¢ Do not store any hazardous materials on the ground.
Store bags and boxes on pallets under cover and liquids in drums under cover. Insure
that all bags/boxes are completely covered when not being used.

e Store materials in their original packages with the original product labels. Have MSDS
information available on site for all materials.

e Provide for proper containment in accordance with the Spill Prevention Control and
Countermeasure (SPCC) Plan developed for the project.

e Store all products with sufficient space to allow for spill cleanup and emergency
response access.

6.3 Equipment/Vehicle Fueling and Maintenance

Fuel will be delivered to the construction areas via steel tanks mounted in pick-up trucks or by
bulk delivery trucks. Trucks shall be equipped with spill containment kits and tools. All
personnel engaged in refueling operations on site will be required to attend all nozzles or
transfers during the entire time fuel transfer is occurring.

Oil and oily wastes, such as crankcase oil, cans, rags, and paper dropped in oil and lubricants,
can be best disposed of in proper receptacles or recycled. Waste oil for recycling should not be
mixed with degreasers, solvents, antifreeze, or brake fluid. Dumping of these wastes in storm
sewers and other drainage channels is illegal and could result in fines or job shutdown.

A further source of these pollutants is leaky vehicles. Proper maintenance of equipment and
placing tarps/drip pans underneath vehicles parked for a period of one or more days will further
reduce pollution by this source. Refer to the SPCC Plan prepared for further guidance.

6.4  Additional Mitigation or Protection Measures

Wash facilities will not be provided to clean mud/dirt from construction equipment/vehicles. If
excessive mud is on vehicles, use shovels and or brooms to brush off prior to entering county
roads.

Page 17
Storm Water Pollution Prevention Plan
BakkenLink Pipeline LLC



7.0 Post-Construction Mitigation or Protection Measures
Post construction activities shall, at a minimum, include:

¢ Reseeding/restoration of areas not needed for agricultural operations.

o Drainage ditches, earthen dikes, drainage swales, and other sediment control and
diversion structures shall remain in place. Those not made permanent should be made
permanent prior to final stabilization of the project area.

e Any exposed slopes should be protected using already established mitigation or
protection measures cited above.

e Reference is made to all of the above mitigation or protection measures specifications
mentioned previously in this plan and they are hereby incorporated into this section of
the plan.

Only certified, weed-free, seed will be used for reseeding. Once the points of disturbance have
been re-contoured, broadcast seeding will be used as the application method for re-vegetation.
If necessary, the seeded area will be lightly dragged after broadcasting the seed in order to get
Y- to Y2-inch soil coverage and certified noxious weed-free mulch, composed of either annual
grain residue or native hay, will be crimped into the soil. If seeding is done by drill seeding
methods, the rates above will be reduced by 50%.

Final stabilization means that all soil-disturbing activities at the site have been completed and

all soils must be stabilized by a uniform perennial vegetative cover with a density of 70 percent
over the entire pervious surface area, or other equivalent means necessary to prevent soll
failure under erosive conditions and;

a. All drainage ditches, constructed to drain water from the site after construction is
complete,must be stabilized to preclude erosion;

b. All temporary synthetic, and structural erosion prevention and sediment control mitigation
or protection measures (such as silt fence) must be removed as part of the site final
stabilization; and

c. The permittee(s) must clean out all sediment from conveyances and from temporary
sedimentation basins that will be used as permanent water quality management basins.
Sediment must be stabilized to prevent it from being washed back into the basin,
conveyances or drainage ways discharging off-site; or to surface waters. The cleanout of
permanent basins must be sufficient to return the basin to design capacity.
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8.0 Potential Sources of Pollution

The following substances listed below may be expected to be present on-site during
construction:

Concrete

Detergents

Paints (enamels and latex)
Metal studs

Fertilizers

Fuels

Cleaning solvent
Lubricants

Wood

Pipe coatings/lubricants

The most economical and effective way to control pollutants other than sediment is to exercise
good housekeeping practices and to require construction workers, planners, engineers, and
developers to be aware of the need to comply with federal, state, and local regulations. The
following sections discuss practices that will minimize the potential for pollutants to enter storm
water discharges.

Petroleum products are commonly used during construction activities. These products are used
as fuels and lubricants for vehicular operations, power tools, general operation, and equipment
maintenance. These pollutants include oils and fuels such as gasoline, diesel oil, kerosene,
lubricating oils, and grease. Most of these pollutants adhere to soil particles and other surfaces
easily. One of the best practices of control is to retain sediments that contain olil, if any, on the
construction site.

Soil erosion and sediment control practices can effectively accomplish this. Improved
maintenance and safe storage facilities will reduce the potential for contaminating construction
sites. Guidelines for storing construction related products are as follows:

Clearly label all products.

Keep tanks off the ground.

Keep lids securely fastened.

Post information for procedures in case of spills. Persons trained in handling spills

should be on-site or on-call at all times.

e Keep materials for cleaning up spills on-site and easily available. Spills should be
cleaned up immediately and the contaminated material properly disposed of.

e Specify a staging area for all vehicle maintenance activities. This area should be away
from all drainage courses.

e During subcontractor or safety meetings, remind workers about proper storage and

handling of materials.
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8.1 Non-Storm Water Discharge Management
Allowable non-storm water discharges are:

Air Conditioning condensate from vehicles on location,
Discharges from fire-fighting activities,
Uncontaminated ground water or spring water,
Uncontaminated excavation dewatering, and
Landscape irrigation.
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9.0 Inspections

The project area will be regularly inspected by qualified personnel to ensure that mitigation or
protection measures are maintained in good and effective order. Personnel shall receive
training in the SWPPP plan, SWPPP Plan implementation and mitigation or protection
measures purpose, construction, use and inspection.

Erosion and sediment control measures shall be inspected on a regular basis. Disturbed areas
and storage areas that are exposed to rainfall or run-on must be inspected for evidence of, or
the potential for, pollutants entering site runoff. Site access shall also be inspected to determine
if sediment is being tracked onto adjacent roads.

During day-to-day operations, inspections will be conducted by construction personnel. Each
location is normally visited at least once per week. An inspection shall be conducted at this time
and any problems areas noted on the Inspection Log (Appendix D). If all mitigation or protection
measures are in place and functioning properly, a negative report should be entered.

9.1 Inspection Schedule

Routine inspections will occur a minimum of once every 14 calendar days and within 24 hours of
the end of a storm event of or greater than 0.5 inches of precipitation. The frequency of
inspections will be reduced if:

e The entire site is temporarily stabilized;
Runoff is unlikely due to winter conditions (e.g., site is covered with snow, ice, or the
ground is frozen);

e Construction is occurring during a seasonal arid period.

Inspections must include all areas of the site disturbed by construction activity and areas used
for storage of materials that are exposed to precipitation. Sedimentation and erosion control
measures identified in the SWPPP must be inspected to ensure proper operation. Discharge
locations must be inspected to ascertain whether erosion control measures are effective.
Locations where vehicles enter or exit the site must be inspected for evidence of off-site
sediment tracking.

Based on inspection results, the site description and pollution prevention measures must be
revised in this SWPPP if inadequacies are discovered. The inspection and plan review process
must include timely implementation of any changes to the SWPPP within seven (7) calendar
days after the inspection. If existing mitigation or protection measures need to be modified or if
additional mitigation or protection measures are necessary, implementation shall be completed
before the next anticipated storm event. If implementation of changes to mitigation or protection
measures is not practical before the next anticipated storm event, maodifications shall be
implemented as soon as practical.

A waiver of the inspection requirements is available until one month before thawing conditions
are expected to result in a discharge if all of the following requirements are met:

e Frozen conditions are anticipated to continue for more than one month;
e Land disturbance activities have been suspended; and
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¢ Beginning and ending dates of the waiver period are documented in the SWPPP.
9.2 Inspection Report

The inspection reports should summarize the scope of inspections, names and qualifications of
inspection personnel, the inspection dates, major observations, and remedial actions taken.
These records shall be retained as part of the SWPPP for at least three (3) years after the date
of inspection.

The Inspection Form describes what to look for during inspections and the types of maintenance
measures to undertake. The checklist includes:

e Visual inspection
Good housekeeping
e Site assessment

9.3 Corrective Action Log

If problems are encountered, the issue shall be promptly reported to the field superintendent
or his designated representative. Corrected action shall be planned immediately and
initiated as soon as feasible. Corrective actions shall be recorded on the Corrective Action
Log included in Appendix E.
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10.0 Recordkeeping and Training

10.1

Recordkeeping

The following records should be kept for a period of at least three (3) years from the date all site
work has been completed:

10.2

Dates of grading, construction activity, and stabilization;

A copy of the letter from NDDH verifying the receipt of the complete Notice of Intent
(NOl)/application;

The signed and certified NOI form or permit application form;

Inspection reports; and

Date(s) when an area is either temporarily or permanently stabilized.

Training

SWPPP training sessions will be held prior to and during construction, as needed. Contractor
construction supervisory personnel and construction inspectors are required to attend. Training
topics will include the following items:

General storm water and mitigation or protection measures awareness training for staff
and subcontractors;

Spill prevention and response, as described by the SPCC components of this SWPPP;
Standard housekeeping measures;

Materials handling procedures; and

A review of the most recent inspection results and any resulting changes to storm water
pollution prevention or new requirements.
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11.0 Log of Changes to the SWPPP
Amendments to the SWPPP will be required if any of the following occur:

e There are changes to the plan of construction or operations that affect the quality of
storm water runoff;

e There are changes in the requirements of the NDPDES that require changes within the
SWPPP to meet these new permit conditions; and/or

e Arrevision is requested by the EPA, an EPA representative, or the NDDH.

Amendments and dates of the amendments shall be recorded on the Revision Record to the
SWPPP in Appendix A.
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Appendix A

Revision Record



Revision Record

Project Name:

SWMP Contact:
Amendment | Description of the Amendment Date of Amendment Prepared by [Name(s)
Amendment | and Title(s)]

No.
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NOTICE OF TERMINATION TO CANCEL COVYERAGE UNDER
NDPDES GENERAL PERMIT FOR STORM WATER DISCHARGES
ASSOCIATED WITH CONSTRUCTION ACTIVITY (NDR10-0000)
NORTH DAKOTA DEPARTMENT OF HEALTH

DIVISION OF WATER QUALITY
SFN 19146 (02/10) FOR DEPT. USE ONLY

Date Received: ___ / !

GENERAL INFORMATION

Name of Construction Project Permit ID Number
NDR10-

Name of Owner of Construction Project Contact Person Name ( Mr/ Ms ) Contact Phone No.

Mailing Address City State/Province | Zip Code

Please indicate which condition has been met before submitting the NOT.

[] The site has achieved final stabilization. In order to achieve final stabilization, one of the following conditions must
be met. FPlease indictate which condition has been met.

[

Ll

All soil disturbing activities are complete and all soils are stabilized by a uniform perennial vegetative cover with
a density of 70 percent over the entire pervious surface area or other equivalent means necessary to prevent
soil failure under erosive conditions. In addition, the following conditions have been met:

All drainage ditches which drain water from the site have been stabilized.

All temporary synthetic and structural erosion prevention and sediment controls (e.g., silt fence) have been
removed.

Sediment has been removed from conveyances and temporary sediment basins used for permanent water
guality management, and the sediment has been stabilized.

For areas with an average annual rainfall of less than 20 inches, all soil disturbing activities at the site have
been completed and temporary erosion control measures have been selected, designed and installed along
with the appropriate seed base to provided erosion control for three years and achieve 70 percent vegetattive
coverage within three years without active maintenance.

For soil disturbing activities on agricultural land, the land is returned to its pre-disturbance agricultural use.
Areas not used for agricultural activities such as buffer strips adjacent to waters of the state and areas not
being returned to pre-disturbance agricultural use must meet the criteria above.

[1  Another operator/permittee has assumed control in accordance with the transfer provision over all areas of the site
that have not achieved final stabilization.

[l For residential construction, all lots have been sold with temporary erosion protection and down gradient perimeter
controls installed; a homeowner fact sheet has been given to the homeowner(s); and all other lots have achieved
final stabilization.

CERTIFICATION STATEMENT

Return Completed Form to: | certify under penalty of law that | have personally examined and am familiar with the information

North Dakota Department of Health

918 East Divide Avenue
Bismarck, ND 58501-1947

Telephone:

submitted herein. Based on my inguiry of those individuals immediately responsible for obtaining
the information, | believe the submitted information is true, accurate, and complete. | am aware that
there are significant penalties for submitting false information including the possibility of fine and

Division of Water Quality, 4" Floor imprisonment.
Printed Name of Owner Title
701.328.5210 Signature of Owner Date
701.328.5200

Fax:

{Attach additional pages if needed)
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SITE INSPECTION RECORD
NORTH DAKOTA DEPARTMENT OF HEALTH

DIVISION OF WATER QUALITY
SFN 19391

Permit Number:

NDR10-

Instructions: Please fill out the inspection information below for the permit number referenced above.
See example below:

Time & Date Name of Inspector | Date, Amount Observations and actions taken: Document
(inches), & Duration incidents such as erosion, sediment
of Precipitation Event | accumulation, spills, SWPP — related
maintenance, remediation, etc.
Example: Example: Example: Example:
2:00 pm 7/2/2002 | John Smith 7/1/2002, 2 inches of Up to 20 inches of sediment captured behind silt fence
rain, 5 hours on western edge of property — sediment needs to be

removed. Silt fence on northern side is OK. Noticed
small oil leak from fuel tank.




Project Name:

Coverage Number:

BakkenLink Pipeline LLC 1of3
Site Inspection Record - Construction

BakkenLink Pipeline LLC

Inspector: Date: Time:
Precipitation Amount: Date:
Areas Inspected (Choose Applicable): [] Active areas

[] stabilized areas with less than 70% cover
[] Areas that have achieved final stabilization

Is there evidence of, or the potential for, pollutants entering drainage systems or waters of the state from:
Material Storage Areas Jy [N
Vehicle Maintenance Areas L1y [ON

Observations / Corrective Actions:

Oy N Have all erosion and sediment controls and mitigation or protection measures identified in the plan been
installed or implemented?

vy CIN Are erosion and sediment controls operating correctly and in serviceable condition?

Oy N Are erosion and sediment controls operating consistently and effectively?

Oy N Are there any devices similar to silt fence or fiber rolls where sediment has reached more than 1/3 the height of
the device? (Removal and repairs must be made within 24 hours.)

Oy N Are there any sediment basins where collected sediment has reduced the storage capacity by 1/2? (Drainage
and removal must be completed within 72 hours.)

Oy N Is there evidence of sediment deposits in surface waters, drainage ditches or other stormwater conveyance
systems? (Removal and stabilization must be completed within 7 days unless prohibited by legal, regulatory or
physical access constrains. All reasonable efforts must be made to obtain access. Once permission is granted,
removal must take place within 7 days.)

vy [IN [ NA |Is there evidence of sediment being tracked off-site by vehicles or equipment? (Sediment tracked or deposited
on paved surfaces must be removed within 24 hours.)

Oy N Is there evidence of sediment depositing off-site other than in surface waters, drainage ditches and stormwater
conveyance systems? (Sediment must be recovered in a manner and frequency sufficient to minimize off-site
impacts — for example, sediment could wash away during the next precipitation event.)

(1Y [N [NA | Is stormwater flow distributed evenly over vegetative buffers?

Oy [ON [NA | Is sediment accumulating in vegetative buffers?

Oy [N [NA | Are rills forming within vegetative buffers?

(If vegetative buffers are silted covered, contain rills or are otherwise rendered ineffective, other erosion and
sediment controls must be implemented. Eroded areas must be repaired and stabilized.)
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Site Inspection Record - Construction

Oy

N

Are litter, debris, chemicals and parts being managed properly to minimize stormwater pollution?

ay

CIN

Are liquid or soluble materials like oil, fuel, paint, etc., properly stored to prevent spills, leaks or other
discharges?

Is there evidence of concrete wash water discharging to waters of the state, storm sewer systems or onto
adjacent properties?

Is there evidence of wastewater from processing operations or sanitary facilities (i.e., portable toilets)
discharging from the site?

(These types of discharges are not covered by the construction general permit, NDR10-0000. They must be
stopped immediately if they are not covered by another type of permit. The following non-stormwater
discharges are allowable if the appropriate prevention measures are in place: fire-fighting, fire hydrant
flushing, potable water line flushing, infrequent building and equipment wash down without detergents,
uncontaminated foundation drains, springs, lawn watering and air conditioning condensate. Please note that
discharges from temporary dewatering activities, such as hydrostatic testing or disinfection of new pipelines
may require coverage under the temporary dewatering general permit, NDG07-0000.)

oy

CIN

Is there evidence of wash water from tools or equipment draining to waters of the state, drainage ditches or
storm sewer systems?

ON [CNA

Are permanent stormwater management measures (e.g., oil-water separators, rain gardens) functioning
properly?

Corrective Actions and Schedule:

Are mitigation or protection measures effective to minimize the discharge vy 1IN

of sediment from the site?

Do mitigation or protection measures need to be adjusted? Oy CIN
Are additional mitigation or protection measures needed? vy 1IN
Comments:

List all spills, leaks or hose-breaks that have occurred since the last inspection:

-Size -Location -Was it reportable? -Was it reported?
Ly ON Oy ON
Ly ON Oy ON
Oy [ON Oy ON
Were Spill Prevention Procedures adequate? Oy [ON

What Spill Response Procedures were used?
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Comments

Has the SWPP Plan been updated as a result of this inspection? vy 1IN
Has the Site Map been updated as a result of this inspection? Oy ON
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Project Name:

SWPPP Contact:

Corrective Action Log

Inspection
Date

Inspector Name(s)

Description of
Mitigation or
Protection Measures
Deficiency

Corrective Action Needed
(including planned
date/responsible person)

Date Action
Taken/Responsible
person
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Table 2-4 Summary of Environmental Protection Measures for the Project

Resource Environmental Protection Measures As Design Features
Air Quality Water or chemical soil binders would be used to control dust along the ROW and access roads
during construction in accordance with federal, state, and local requirements.
Geology and The HDD construction method would be used to avoid impacts to landslide areas associated with
Minerals the bluffs on the north and south sides of Lake Sakakawea.
Soils Soil erosion would be minimized by implementing procedures described in the Storm Water

Pollution Prevention Plan (SWPPP), and the Construction, Mitigation, and Reclamation Plan
(CMRP).

If construction is planned during a storm event, vehicle traffic and equipment would be restricted to
prevent excessive rutting.

Use of temporary roads across agricultural lands may result in some compaction and seasonal loss
of crops. When necessary, compacted soils would be disked following Project completion and
landowners would be compensated for any crop loss.

During reclamation, compacted areas (typically any area that received repeated traffic or three or
more passes by heavy equipment) would be decompacted, to the depth of compaction, by
subsoiling or ripping to the depth of compaction. This would help prepare the seed bed, encourage
infiltration, and help to prevent accelerated runoff and erosion. Where topsoil has been salvaged
and segregated, decompaction would occur prior to respreading topsoil. Scarification would be used
only on shallow soils.

Salvaged topsoil would be protected from wind and water erosion at all times. To ensure proper
erosion control of topsoil piles, all sediment and erosion control measures would be inspected after
large rain events and repairs would be performed as needed.

Water Resources
and Wetlands

The SWPPP would be implemented to minimize storm water transport of sediment from disturbed
areas to streams, wetlands, and Lake Sakakawea. All Project-related storm water and hydrostatic
test water discharges would be in compliance with a NPDES permit.

No aboveground facilities or staging areas would be constructed/located within wetlands, riparian
areas, or other WUS.

Biologists familiar with wetland and riparian area identification would post signs at the edges of the
wetland/waterbody features prior to construction to avoid surface disturbance and resource impacts.

ATWSs would be located a minimum of 50 feet outside wetland boundaries. Protection measures
(including installation of erosion control devices) would be utilized at all wetland and waterbody
crossings to minimize sedimentation. For areas where additional setbacks are deemed necessary to
protect the resource, the applicability of the appropriate setback would be determined in
consultation with agencies on a site-specific basis.

No refueling or lubricating would occur within 100 feet of wetlands and/or perennial/intermittent
waterbodies. Hazardous materials, chemicals, fuels, etc., would not be stored within 100 feet of
wetlands or perennial/intermittent waterbodies.

Application of pesticides in the vicinity of wetlands and waterbodies would follow pesticide use
protocol, label instructions, and restrictions outlined in the Noxious Weed and Aquatic Nuisance
Species Control Plan.

For dry crossings, topsoil within the trench line would be segregated from subsoil in wetland and
riparian areas for use in reclamation as specified in the CMRP.

For standard wetland or riparian area crossings, topsoil stripping is impractical due to the saturated
nature of the soil as specified in the CMRP.

Where crossings of wetland or riparian areas cannot be reasonably avoided, the construction ROW
width would be reduced to approximately 75 feet or less in standard wetlands and measures would
be taken to minimize impacts. The construction ROW width would be reduced to approximately 50
feet or less on all federal lands.
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Water Resources
and Wetlands
(Continued)

To control aquatic nuisance species (ANS), equipment and boats would be washed to remove all
vegetative matter and ANS prior to arrival at the construction site and after constructing through
waterbody crossings (e.g., Lake Sakakawea), where water is evident. Project staff would
spray/wash equipment with high pressure hot water when leaving a wetland/waterbody, or
would dry equipment for at least 5 days before use at a different wetland/waterbody. A
minimum of 72 hours notice would be provided to the NDGFD for scheduling an inspection.
The NDGFD's ANS Biologist, Mr. Fred Ryckman, would be contacted at the NDGFD Riverdale
Office (701-770-0920) for equipment inspections or any additional information regarding ANS
prevention protocols.

Water used for hydrostatic testing, dust control during construction, etc., would be obtained from
municipal or other permitted water supply wells. The installation or abandonment of any wells is not
anticipated. Surface water or non-permitted groundwater appropriation is not anticipated.

Sensitive areas would be marked and flagged as an “environmental sensitive area.”

Pipeline crossings of any surface waterway would be scheduled at times of minimal rainfall to
minimize the risk of construction-related sediment sources being washed into waterbodies or
wetlands.

A Section 404 permit would be obtained and mitigation would be required in consultation with the
USACE. Mitigation areas would need to be monitored for a minimum of 5 years. Annual reports
would have to be submitted to the North Dakota USACE regulatory office. Successful performance
criteria would need to be developed in a mitigation and monitoring plan that should be submitted
with a completed 404 permit application. North Dakota USACE regulatory staff would be able to
provide additional guidance as necessary.

Vegetation

The USFS-approved revegetation seed mix for native prairie would be applied on federal lands. The
USFS-approved seed mix would be applied on state and private lands unless state and private
landowners request a different seed mix. The CMRP outlines the procedures to be followed for
returning the land to pre-existing vegetative cover and land uses. All seed would be certified or
registered by the State of North Dakota or the state of origin.

Trees and shrubs would be replaced in accordance with the PSC's tree and shrub mitigation
specifications and the USACE'’s tree and shrub mitigation specifications (SOP #14 — Garrison
Project Tree/Vegetation Mitigation) on USACE-administered land. BakkenLink would
coordinate with the appropriate agencies to identify efficient restoration and mitigation measures
following construction.

Post-construction monitoring of reclaimed areas would be conducted for 3 to 5 years following the
first growing season, depending on land ownership, to determine the success of revegetation
focusing on vegetative cover, noxious weeds, and invasive species cover. On private lands, if
revegetation is successful after the third growing season, no additional monitoring would be
conducted. On USFS, State, and USACE-administered lands, if revegetation is successful after
the fifth growing season, no additional monitoring would be conducted. Annual reports would be
sent to the BLM and appropriate land management agency.

Reclamation success would be based on the revegetation to at least 70 percent of the background
cover. On USFS lands, if revegetation is successful at any time during the 5-year monitoring period,
no additional monitoring would be conducted.
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Vegetation
(Continued)

In grasslands identified as high and moderate quality Dakota Skipper habitat, post-construction
monitoring inspections would be conducted for 5 years following the first growing season to
determine the success of revegetation focusing on vegetative cover and noxious weeds and
invasive species establishment. The monitoring period may be shortened to 3 years upon request if
located on private land.

If 2 consecutive years of successful revegetation is not documented, additional mitigation measures
(e.g., reseeding) and extended monitoring may be required. Additional mitigation measures would
be determined in consultation with the BLM, landowner/manager, and the USFWS.

Sensitive areas would be marked and flagged as an “environmental sensitive area.”

Noxious Weeds

The Project’'s Noxious Weed and Aquatic Nuisance Species Control Plan would be implemented to
minimize the spread of noxious weeds.

Noxious weed monitoring and control would continue for any ROW over which BakkenLink would
retain control over the land surface use after construction.

ROW monitoring for noxious weeds and invasive species would be conducted following reclamation
in conjunction with ROW monitoring of reclamation success. BakkenLink would be responsible for
noxious weed control within the permanent ROW for the life of the Project.

Wildlife and
Fisheries

BakkenLink would construct escape ramps every 0.5 mile to reduce the potential for livestock and
wildlife becoming trapped in the pipeline trench.

To the extent practicable, mowing, clearing, and grubbing of the Project ROW would occur in the fall
or winter (i.e., outside of migratory bird nesting season [February 1 through July 15]) to minimize
disturbance to nesting birds.

If construction occurs during migratory bird breeding season (February 1 to July 15), BakkenLink
would conduct pre-construction surveys for active nests, including raptor nests, in order to avoid
disrupting migratory birds during the breeding season. BakkenLink would have a qualified biologist
survey the proposed route for nesting migratory birds within 5 days of any ground disturbing activity.
To minimize impacts to migratory birds (including some game birds, waterfowl, and raptors), active
nests would be avoided during construction and maintenance activities, in coordination with
USFWS. If surveys or other available information indicate a potential for take of migratory birds,
their eggs, or active nests, BakkenLink would suspend activities and contact the USFWS for further
coordination on the extent of the impact and the long-term implications of the intended use of the
Project on migratory bird populations.

Any open posts (1.5-inch-diameter or greater), which may be utilized in pipeline construction or
operation (such as markers, signs, stacks, etc.), would be permanently covered or filled with sand or
gravel. This is necessary to prevent wildlife mortalities by entrapment.

To avoid/minimize impacts to nesting bald eagles from construction activities, BakkenLink would: 1)
maintain a minimum 0.5-mile buffer between the activity and any bald eagle nest if no landscape
buffer exists; 2) maintain a minimum 660-foot buffer and landscape buffer or natural area between
the activity and around the nest tree; and 3) avoid activities during the bald eagle nesting season
(February 1 to July 15).
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Wildlife and To avoid/minimize impacts to golden eagles, BakkenLink would conduct surveys prior to any on-the-
Fisheries ground activities to determine the extent of any golden eagle breeding territories in the area that
(Continued) may be impacted by the Project. BakkenLink would conduct an aerial nest survey (preferably by

helicopter) within 1 mile of the Project ROW to identify any occupied and unoccupied golden eagle
nest sites in proximity to the Project area. Aerial surveys would be conducted between March 1 and
May 15, before leaf-out, so that nests are visible and their status (active or inactive) can be
determined. A nesting territory or inventoried habitat would be designated as unoccupied by golden
eagles only after at least two complete aerial surveys in a single breeding season. Aerial surveys
would include the following:

1. Due to the ability to hover and facilitate observations of the ground, helicopters are preferred
over fixed-wing aircraft, although small aircraft also may be used. BakkenLink would report
any golden eagle nests, as well as other nests of any other raptors found during the survey.
Where possible, BakkenLink would utilize two observers to conduct the surveys.

2. BakkenLink would record any observations of golden eagle nest sites using a global
positioning system. The date, location, nest condition, activity status, and habitat would be
recorded for each sighting.

3. BakkenLink would share the qualifications of the biologist(s) conducting the survey, method
of survey, and results of the survey with the USFWS.

Alternatively, BakkenLink may conduct ground surveys to identify golden eagle nests within 1 mile
of the Project ROW between March 1 and May 15. However, ground surveys are much less reliable
than aerial surveys, even during leaf-off conditions, and 75 percent of golden eagle nests present
may be missed. BakkenLink would conduct at least two ground observation periods lasting at least
4 hours or more per linear mile to designate inventoried habitat or territory as unoccupied as long as
all potential nest sites and alternate nests are visible and monitored. If a golden eagle nest is
observed, BakkenLink would contact the USFWS for further consultation to determine appropriate
protection measures and possible “take” permit implications.

Special Status Prior to the initiation of construction, applicable biological surveys would be conducted through
Species areas of suitable habitat for specific species during the appropriate season, as determined by the
jurisdictional agencies (e.g., BLM, USFS, USACE, and USFWS) and survey results reported in
compliance with Section 7 of the ESA.

If threatened, endangered, candidate, or sensitive plant species are identified in proposed
disturbance areas prior to construction, appropriate protection measures would be determined in
consultation with agencies.

Surface use is prohibited from March 1 through June 15 within 1 mile (line of sight) of active sharp-
tailed grouse leks.

The loss of special status plant species individuals or populations may occur as a result of adjacent
noxious weed-related herbicide application treatments. To effectively mitigate this impact,
consultation between the special status plant species jurisdictional agency and the weed control
specialists would be completed prior to treatments. The location of known special status plant
species and noxious weed species individuals and populations would be confirmed prior to
treatments. In addition, techniques for special status plant species avoidance via direct and indirect
applications would be developed.

The revegetation plan would include a commitment to reseed disturbed native prairie with USFS-
approved seed mixture and planting a diverse mixture of native cool- and warm-season grasses and
forbs.

BakkenLink would obtain a seed source that is as local as possible to ensure the particular cultivars
are well adapted to the local climate.
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Special Status Disturbed native prairie would be reclaimed to its original condition using USFS-approved seed
Species mixes specified by applicable state and federal agencies. The objective is for no net loss of native
(Continued) prairie habitat to occur. Where avoidance of native prairie is not feasible, the following protection

measures would be implemented to minimize impacts to the Dakota skipper, regal fritillary, Ottoe
skipper, and tawny crescent:
1. Restrict workspaces where the ROW crosses native prairie habitat;

2. Salvage and segregate topsoil in native prairie to maintain the native seed sources for re-
vegetation of the ROW in native prairie; and

3. Eliminate pesticide use where Dakota skippers, regal fritillaries, Ottoe skippers, and tawny
crescents are found.

If construction occurs during spring or fall migration, BakkenLink would provide whooping crane
monitors in suitable habitat along the ROW. If a whooping crane is sighted within 1 mile of a pipeline
or associated facilities during construction, all work would cease within 1 mile of the area and the
USFWS would be contacted immediately. In coordination with the USFWS, work would resume
after the bird(s) leave the area.

If construction were to occur during the rufa red knot migration period (Fall: July 15 through
November 15; Spring: March 15 through June 15), BakkenLink would conduct surveys in suitable
habitat within 0.5 mile of the Lake Sakakawea crossing location. Surveys would be conducted by a
qualified wildlife biologist who is able to identify rufa red knots and would occur daily before and
after construction activities. Surveys would last for at least 2 hours prior to the start of construction
each day and continue for at least 1 hour after construction has finished each day. If rufa red knots
are observed within line-of-sight of the Project area, no work would begin or continue and the BLM
and USFW'S would be contacted within 24 hours. In coordination with the USFWS, work may
resume after the bird(s) leave the area. Similar constraints may apply to pipeline maintenance
activities if conducted within 0.5 mile of suitable habitat.

If construction were to occur during the interior least tern or piping plover breeding season (April 1
through August 31), BakkenLink would conduct surveys in suitable habitat within 0.5 mile of the
Lake Sakakawea crossing location. A qualified biologist would survey no more than 5 days prior to
construction-related activities to identify occupied breeding territories and/or active nest sites. If
occupied breeding territories and/or active nest sites are identified, the USFWS would be notified.
Appropriate protection measures, such as seasonal constraints and the establishment of a spatial
buffer area, would be implemented on a site-specific basis in coordination with the USFWS. Similar
constraints and/or mitigation measures may apply to pipeline maintenance activities if conducted
during the breeding season within 0.5 mile of the Project area.

Land Use Any range improvements such as fences, gates, cattle guards, and developed water sources
located within disturbance or access routes would be repaired to the satisfaction of the agency or
private landowner.

If construction would disturb or destroy a natural barrier used for livestock control, the opening
would be temporarily closed during construction and permanently closed following construction, as
required by the agency or private landowner.

BakkenLink would coordinate with landowners to minimize impacts to their lands. Lands would be
restored to cropland and farming use following the construction phase of the Project.

In cultivated areas, the depth of cover may be increased to avoid interference with land use
activities.
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Recreation and
Visual

Resources

Measures would be implemented to minimize the visual effects of construction on high value road,
river, and trail crossings as identified by the BLM, USFS, or USACE.

To prevent unauthorized use of the ROW by off-road vehicles and subsequent potential
impacts to soil, vegetation, and wildlife resources, access to the ROW would be restricted by
BakkenLink during construction. On federally administered lands (i.e., USFS and USACE),
existing regulations regarding off-road vehicles also would apply.

Aboveground structures would be painted with BLM-approved environmental colors to minimize
contrasts with surrounding landscapes.

Transportation

All major highway and improved gravel or scoria road crossings would be bored to limit traffic
interruptions.

Placement of temporary access would be designed to avoid sensitive features such as wetlands.
Areas used for temporary roads or working areas during construction would be restored to their
original condition to the extent practicable.

Cultural and
Paleontological
Resources

Prior to the Project construction, cultural and paleontological resource inventories would be
conducted on all proposed disturbance areas not previously inventoried. All cultural resources
recorded during the inventories would be evaluated for eligibility to the National Register of Historic
Places (NRHP). Avoidance is recommended for cultural resources listed on the NRHP, evaluated
as eligible for listing on the NRHP, or unevaluated. If avoidance is not possible, a treatment plan
would be developed by the BLM in consultation with the North Dakota State Historic Preservation
Office (SHPO), USFS/USACE (if on their lands), and interested tribes. The treatment plan would be
implemented prior to Project construction.

Twenty-two cultural resources (32MZ1151, 32MZx1423, 32MZ2695, 32MZ2696, 32MZ2718,
32MZ2741, 32MZ2753, 32MZ2760, 32MZ2761, 32MZ2762, 32MZ2763, 32MZ2766, 32MZ2767,
32MZ2773, 32WI11124, 32WI1209, 32WI11488, 32WI11491, 32WI11492, 32WI1506, 32WI1513, and
32WI1514) have been identified in the Project area and all of these cultural resources have
been avoided by the Project through redesign of the Project ROW. On January 7, 2015,
SHPO concurred with BLM’s determination that the Project would not have an adverse effect
on these cultural resources. In accordance with the cultural resource monitoring plan,
archaeological monitoring and protective fencing would be utilized during construction near
seven of the cultural resources (32MZ1151, 32MZx1423, 32MZ2695, 32MZ2741, 32MZ2753,
32MZ2763, and 32WI11124). One area near the Project ROW would be monitored due to the
possibility of encountering buried archaeological resources and/or paleosols.

No paleontological resources were identified during the survey; however, paleontological
resource monitoring is required on lands designated as Potential Fossil Yield Classification
(PFYC) Class 4 bedrock during Project construction. Paleontological monitoring would be
conducted by a paleontological resource consultant approved and permitted by the BLM.

To minimize indirect impacts to cultural and paleontological resources, Project-related personnel
would be educated as to the sensitive nature of the resources; a strict policy of prohibiting collecting
of these resources would be implemented.

Sensitive areas would be marked and flagged as an “environmental sensitive area.”
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Cultural and If cultural resources, including human remains, are discovered during Project construction, all work
Paleontological |would stop in the area of the discovery and the procedures outlined in the Unanticipated
Resources Discoveries Plan (POD, Appendix XV) would be followed. If the cultural resource is determined

(Continued)

to be a historic property, and cannot be avoided, then appropriate mitigation measures
would be developed in consultation with SHPO, applicable federal agency if found on
USACE- or USFS-administered lands, and interested tribes. Written permission stating that
work in this area no longer presents a hazard to cultural resources would be required before work
could resume in the area of the discovery. If human remains are discovered, the Environmental
Inspector would immediately stop construction in a 300-foot radius and notify the BLM. If
human remains are found on federal lands and determined to be Native American, BLM
would follow the requirements under the Native American Graves Protection and
Repatriation Act (NAGPRA). BLM would provide written notice to BakkenLink indicating
they can proceed with construction once the remains have been fully evaluated and
appropriate treatment of the discovery has been completed.

If paleontological resources are discovered during Project construction, all work would cease within
100 feet of the discovery, and the Unanticipated Discoveries Plan for Paleontological Resources
(POD, Appendix XXVIII) would be followed. A certified paleontologist permitted by the State of
North Dakota and the BLM would be contacted to determine appropriate resource identification and
protection procedures. Construction activities would not resume until the BLM project
manager has provided written notice that construction can proceed.

Tribal Treaty

Several areas of tribal concern have been identified within the Project ROW. These areas of

Rights and tribal concern would be avoided by the Project by realignment, narrowing of the Project

Interests construction ROW, or use of the HDD construction method.

Noise The proposed route would be at least 500 feet from occupied houses and structures. At this
distance, noise created during construction should be below ambient background levels, especially
near highways and railroad lines.

Health and The Project would be located a minimum distance of 500 feet from residences to minimize hazards

Safety to human health and safety. Also, isolation valves would be installed along the pipeline in

accordance with federal regulations to isolate the pipeline during a potential leak to minimize the
release.

A Spill Risk Assessment (Appendix A) has been completed to identify HCAs and potential impacts
as a result of an accidental release of crude oil during pipeline operation.

Any burning during the Project would comply with all federal, state, county, and local fire regulations
pertaining to burning permits.

All hazardous and potentially hazardous materials would be transported, stored, and handled in
accordance with applicable regulations.

If toxic or hazardous waste materials are encountered during construction, construction would
stop immediately, and would not restart until clearance is granted by the appropriate agency.

USFS-Specific
Mitigation
Measures

Keep disturbance to a minimum to reduce impacts to suitable sensitive species habitat and native
vegetation communities in general, and also to reduce spread of invasive species.

Where the disturbance area would intersect noxious weeds or patches of invasive species, treat the
noxious weeds or invasive species at least 2 weeks prior to construction, or salvage and stockpile
the topsoil from these sites separately to isolate the vegetative propagules and seed. These areas
should be identified to ensure they are monitored after reclamation.
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USFS-Specific Use a USFS-approved native seed mix for reclamation and monitor to ensure proper establishment.
Mitigation Monitor annually for 5 years following reclamation to ensure reclamation success and to identify
Measures noxious weeds and invasive species establishment. Reclamation success would be based on

(Continued)

the revegetation to at least 70 percent of the background cover. On USFS-administered
lands, if revegetation is successful at any time during the 5-year monitoring period, no
additional monitoring would be conducted.

If invasive species are found on reclaimed sites that are in areas mostly dominated by native
species, treat the invasive species sites and reseed if necessary.

If noxious weeds are found on reclaimed sites, treat the weeds and reseed if necessary.

Clean vehicles and equipment used for construction at approved water or air wash stations
(monitored by an El) prior to entering the LMNG to remove all seeds and plant propagules (seeds
and vegetative parts that may sprout) in order to prevent the potential spread of noxious weeds and
invasive species. Approved wash stations would include commercial car washes and on-site
locations. This mitigation would be applied when moving equipment from an area containing
invasive species to an area that does not contain invasive species.

Clearly mark (stake/fence/flag) sensitive plant populations within or very near the ROW prior to
construction and note them on alignment sheets to ensure that they are avoided. Ensure that such
marking is still visible prior to reclamation activities.

Any discovery of sensitive or watch plants within the Project area should be reported to the
McKenzie Ranger District Office. Sensitive plant populations discovered after Project approval
should be protected; therefore, last-minute alterations of the Project design or access route may be
requested in order to avoid negative impacts to such populations.

USACE-Specific
Mitigation
Measures

Prior to construction, all Project personnel would be trained on environmental permit
requirements and environmental specifications, including fuel handling and storage, cultural
resource protection methods, stream and wetland crossing requirements, and sensitive
species protection measures.

Construction would occur between August 15 and April 1 to avoid potential impacts to
sensitive species. If construction is proposed outside of this schedule restriction, then the
USACE would be contacted as early as possible to allow for coordination with pertinent
state and federal resource agencies.

BakkenLink would provide a minimum of one third-party environmental inspector at the
Lake Sakakawea crossing to ensure that construction activities are compliant with the
permit-approved environmental mitigation and reclamation requirements specified in all
permits and this EA. An email would be sent to USACE staff every day documenting
construction activities.

If fish kills* are observed, construction would stop and the USACE lake manager would be
contacted. USACE would contact the NDDH and/or NDGFD who will dispatch staff to
investigate cause of fish kill. Work may resume with permission from either agency.

No refueling or lubricating of non-stationary equipment would occur on USACE-
administered lands. Refueling and lubricating of stationary equipment associated with the
Project would be done on USACE-administered land only with equipment located within a
secondary containment system.

Drilling mud pits would not be constructed on lands administered by the USACE.

When working in water, the backhoe would always use a silt curtain and the jet trench would
always use a turbidity mat and diffuser.
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USACE-Specific |During construction, BakkenLink would deploy turbidity monitoring instrumentation with a
Mitigation third-party inspector monitoring turbidity levels. The third-party inspector would have stop
Measures work authority if turbidity levels exceeded 100 NTUs above pre-workday/work period

(Continued)

background levels. Pre-work background turbidity readings would be taken at a location
1,000 feet perpendicular and to the east of the construction area and no greater than 1 hour
prior to work starting. Turbidity monitoring readings taken during construction would be
1,000 feet perpendicular and to the east of the construction area, taken at mid-depth of the
reservoir, and at intervals of 1 hour after work commences and then every 4 hours until work
has ceased for that day/work period. Should work be stopped due to turbidity levels, work
would not commence again until turbidity levels fall below the 100 NTU’s above
pre-workday/work period background levels.

No sheet piling would be used to construct the Project.

Trees and shrubs would be replaced in accordance with the USACE'’s tree and shrub
mitigation specifications (SOP #14 — Garrison Project Tree/Vegetation Mitigation) on USACE-
administered land.

Use the USFS-approved native seed mix for reclamation unless the USACE requests a different
seed mix and monitor to ensure proper establishment. Post-construction monitoring of
reclaimed areas would be conducted for 3 years following the first growing season to
determine the success of revegetation focusing on vegetative cover, noxious weeds, and
invasive species cover. Reclamation success would be based on the revegetation to at least
90 percent of the background cover. On USACE-administered lands, if revegetation is
successful at any time during the 3-year monitoring period, no additional monitoring would
be conducted. Annual reports would be sent to the USACE Garrison Project Office.

To control ANS, equipment and boats would be washed to remove all vegetative matter and
ANS prior to arrival at the construction site and after constructing through waterbody
crossings (e.g., Lake Sakakawea), where water is evident. NDGFD would be given a
minimum of 72 hours notice to enable a biologist to inspect the equipment and boats.

BakkenLink would install remotely controlled double mainline valves on both sides of Lake
Sakakawea. In the event of a pipeline leak or rupture at the proposed Lake Sakakawea
crossing, Lake Sakakawea water permit holders would be notified immediately as described
in BakkenLink’'s Emergency Response Plan (ERP).

The pipeline would be monitored 24 hours a day, 365 days a year, from an Operations
Control Center (OCC), located in Fryburg, North Dakota, using a sophisticated SCADA
system.

BakkenLink would follow the Spill, Prevention, Containment and Countermeasures (SPCC)
Plan to reduce the likelihood of an accidental release of hazardous fluids.

BakkenLink has committed to join the SASR Team, which provides access to adequate
equipment for quick spill response.

Rectifiers and deep well anodes that are a part of the cathodic protection system would be
inspected at least six times per year and replaced if necessary.

BakkenLink commits to having a threat assessment annual meeting with USACE to
determine if additional riprap protection around the pipe or initiation of “evacuate and shut-
in” provisions are needed based on annual Missouri River and accompanying reservoirs
water level forecast.
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USACE-Specific |In order to prevent shoreline erosion (scour) and possible pipeline exposure in the long
Mitigation term, BakkenLink has committed to protecting with riprap or lowering the pipe if reservoir
Measures levels draw down. If for any reason the threat is imminent, leaving insufficient time to take

(Continued)

measures to physically protect the pipe, BakkenLink temporarily would suspend service and
remove all oil from the pipe at the Lake Sakakawea crossing until such threat passes. See
Section 2.2.5.5, Waterbody Crossings, and Appendix B, Erosion Monitoring Plan, for more
information.

BakkenLink would maintain a non-public boat launch on USACE lands to be used only for
launching emergency response boats.

BLM regulations at 43 CFR 2880, Rights-of-way under the Mineral Leasing Act, would be
followed for the abandonment process.

A “fish kill” is a significant and sudden death of fish, shellfish, and other aquatic animals. Such events are characterized by large numbers of animals dying
over a short time, usually in a defined area.
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Appendix XIX. Legal Corridor Description

County Civil Township TWN RNG Section(s)
McKenzie Grail 150N 95w 18
McKenzie | Unorganized Territory 150N 96W 1,12,13
McKenzie Blue Butte 151N 96W 1,12,13,24,25,36
McKenzie Keene 152N 96W 1,12,13,24,25,36
McKenzie Elm Tree 153N 95W 3,4,9,15,16,22,27,28,33
McKenzie | Unorganized Territory 154N 95W 27,34

Williams | Unorganized Territory 154N 95w 4,9,16,21,27,28
Williams Dry Fork 155N 95w 6,7,8,17,20,21,27,28,29,33,34
Williams Pleasant Valley 156N 95w 31
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Appendix XX. Road Crossings and Methodology

ROAD CROSSINGS

Road Name Approx. Construction Method Bore Length Condition
MP (ft)
28th St NW 1.7 Bore 150 Improved Scoria
30th St NW 33 Bore 150 Improved Scoria
32nd St NW 5.4 Bore 150 Improved Scoria
33rd St NW 6.4 Bore 150 Improved Scoria
34th St NW 7.4 Bore 150 Improved Scoria
38th St NW 11.6 Bore 150 Improved Scoria
Highway 23 12.6 Bore 150 Paved Highway
40th St NW 13.6 Bore 150 Improved Scoria
42nd St NW 15.8 Bore 150 Improved Scoria
43rd St NW 16.8 Bore 150 Improved Scoria
104th AVE 17.7 Bore 150 Improved Scoria
44th St NW 18.2 Bore 150 Improved Scoria
Highway 1806 19.2 Bore 150 Paved Highway
104th AVE 20 Bore 150 Improved Scoria
46th St NW 21.1 Bore 150 Improved Scoria
48th St NW 23 Bore 150 Improved Scoria
52nd St NW 26.8 Bore 150 Improved Scoria
Highway 1804 28.9 Bore 150 Paved Highway
103rd Ave NW 32.5 Bore 150 Improved Scoria
57th St NW 334 Bore 150 Improved Scoria
58th ST NW 344 Bore 150 Improved Scoria
104th AVE 354 Bore 150 Improved Scoria
59th St NW 35.6 Bore 150 Improved Scoria
60th ST NW 36.8 Bore 150 Improved Scoria




Appendix XXI

Inadvertent Returns Contingency Plan



BakkenLink Pipeline — Inadvertent Returns Contingency Plan  august 2014

1.0 Project Description

BakkenLink Pipeline LLC (BakkenLink) is proposing to build, own, and operate an approximately 37-mile
long pipeline for the transportation of crude oil from the Beaver Lodge receipt point in Williams County,
North Dakota to the Dry Creek Terminal in McKenzie County, North Dakota. The connection to the Dry
Creek Terminal will establish a connection with the existing BakkenLink Pipeline. The Horizontal
Directional Drilling (HDD) water volumes will be used at the crossings listed in Table 1.

TABLE 1. HDD CROSSINGS AND ESTIMATED WATER USEAGE FOR DRILLING PURPOSES

Water
[

HDD Sections Approx. MP Segment length (ft) Vc(>gL;T)1e

Drilling
Lake Sakakawea — North Bluff 25.6 3,050 215,031
Lake Sakakawea — South Bluff 22.01 3,767 265,581
United States Forest Service 20.24 4,183 294,909
Totals 11,000 775,521

*Table estimates water use for drilling purposes independently of hydrotest. It is possible that water from
Hydrotest activities can be reused for use in drilling operations. Table 1 does not account for water reuse.

1.1 Drilling Basics

Horizontal directional drilling is a trenchless pipeline installation technique with the advantage of minimal
surface impact, limited to the established entry and exit sites for drilling equipment which can be located
outside the environmentally sensitive area. This method of crossing will eliminate any future ground
surface disturbance associated with an operating company’s required annual maintenance for bank
stabilization and depth of cover control typically for an open ditch crossing. This is a technically advanced
process requiring skilled operators. Detection of drilling fluid seepage is dependent upon the skill and
experience of the drilling crew. For this reason, BakkenLink will contract with firms that specialize in
horizontal directional drilling. The entry and exit sites vary in size depending on the diameter of the drill
and associated equipment required. No surface ground disturbance by equipment will occur between the
entry and exit drill path locations. The typical minimum depth of a drill will be 25 feet below the area of
avoidance based on the site-specific design parameters. Pipe with increased wall thickness and abrasion
resistant overcoat will be utilized to insure pipeline integrity for the proposed crossing.

Any future maintenance of an HDD crossing if problems occur will result in the existing pipe abandonment
and re-drilling the crossing which again minimizes any surface impacts. There is a potential for drilling fluid
release during installation, which can be signaled when pressure in the drill hole is not maintained.
Minimal consistent loss of drilling fluid typically occurs during the drilling process when layers of loose
sand, gravel, or fractured rock are encountered and drilling fluid fills voids in the material. The loss of
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returning drilling fluid and a reduction in drilling pressure indicates that seepage is occurring outside of
the drill hole. For example, a loss of drilling fluid and an absence of subsurface material would indicate a
loss of containment pressure within the hole.

2.0 Drilling Fluid and Drilling Fluid System

The directional drilling process uses drilling fluid to remove the cuttings from the borehole, stabilize the
borehole, and act as a coolant and lubricant during the drilling process. The fluid consists primarily of
water and bentonite, naturally occurring clay, made up of 1-5 percent active clays, 0-40 percent inert
solids and the remainder being water. Drilling fluid is not a hazardous material as it is composed of benign
components, however, an inadvertent release will require mitigation measures to reduce the impact to a
waterbody or sensitive area.

The drilling fluid is prepared in the mixing tank using both new, recycled, and cleaned drilling fluids. The
fluid is pumped at rates of 200 to 1,000 gpm through the center of the drill pipe to the cutters. Return
flow is through the annulus created between the wall of the boring and the drill pipe. Cuttings are
returned to the entry pit. In the entry pit, the fluid is pumped to fluid processing equipment. Typically,
shaker screens, desanders, desilters, and centrifuges remove increasingly finer cuttings from the drilling
fluid. The cleaned fluid is recycled to the mixing tank and pumps for reuse in the borehole. The cuttings
are disposed of at an approved disposal site.

3.0 Drilling Fluid Release
3.1 Prevention

HDD is typically used to avoid disturbance of sensitive surface features, including waterbodies and
wetlands. There is however the potential for surface disturbance through an inadvertent drilling fluid
release. Drilling fluid releases are typically caused by pressurization of the drill hole beyond the
containment capability of the overburden soil material, which allows the drilling fluid to flow to the ground
surface. Releases can be caused by fractures in bedrock or other voids in the geologic strata that allow
the fluid to surface even if downhole pressures are low. Providing adequate depth of cover for the
installation can substantially reduce the potential for inadvertent releases.

3.1.1 Suitable Material and Adequate Overburden

Prevention of a drilling fluid seepage is a major consideration in determining the profile of the horizontal
directional drilled crossing. The primary factors in selecting the pipeline crossing profile include the type
of soil and rock material and the depth of cover material. Cohesive soils, such as clays, dense sands, and
competent rock are considered ideal materials for horizontal drilling. The depth of adequate overburden
is also considered. A minimum depth of cover of 25 feet in competent soils is required to provide a margin
of safety against drilling fluid seepage. The areas that present the highest potential for drilling fluid
seepage are the drill entry and exit points where the overburden depth is minimal. At the entry and exit
points, a pit can be constructed to collect and provide temporary storage for the drilling fluid seepage
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until it can be pumped into the drilling system. These pits will be sized adequately to accommodate the
maximum volume of drilling fluid that may need to be contained in the pits. Secondary containment of
the pits will contain any seepage and minimize any migration of the mud from the work area. This
containment system may consist of straw bales and silt fencing around the pit.

3.1.2 Pipeline Geometry

The geometry of the pipeline profile can also affect the potential for drilling fluid seepage. In a profile that
forces the pipe to make compound or excessively tight radii turns, downhole pressures can build up,
thereby increase the potential for drilling fluid seepage. The profiles for the drilled crossing are intended
to minimize this potential, with very smooth and gradual vertical curves. Therefore, the potential for
pressure buildup caused by pipeline geometry has been minimized.

3.1.3 Responsibility of Drilling Contractor

The drilling contractor will be responsible for submitting a site specific “Fracture Prevention Plan” to
include execution of the directional drilling operation, and actions for detecting and controlling drilling
fluid seepage. BakkenLink will review this plan with all relevant government agencies prior to execution
for approval and closely supervise the progress and actions of the drilling contractor.

3.2 Detection and Monitoring Procedures

To determine if an inadvertent release has occurred, horizontal directional drilling activities will constantly
be monitored on this project, either by the contractor, the Construction Inspector, the
Environmental Inspector or any combination of these. Monitoring and sampling procedures will include:
e Inspection along the drill path
e Continuous examination of drilling mud pressures and returns flows
e Periodic status information regarding drilling conditions during the course of drilling activities
o If a wetland release occurs inspection to determine the potential movement of released
drilling mud within the wetland will be necessary
o If a wetland release occurs, drilling mud will be collected at the drill entry location for future
analysis, as required. If a wetland release occurs, monitoring of the release will be
documented by the Environmental Inspector. BakkenLink will keep photographs of release
events on record.

4.0 Notification Procedures

If an inadvertent release is discovered, procedures will be taken by the drilling contractor and BakkenLink
to contain the release as described below in the Corrective Action section. Procedures for notification of
construction management personnel and regulatory agencies are identified in this section. If monitoring
indicates a wetland release has occurred or is occurring, the contractor, Construction Inspector, or
Environmental Inspector will immediately notify BakkenLink’s construction management personnel.
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BakkenLink will notify all applicable federal and state agencies immediately upon discovery of an
inadvertent wetland release, detailing the location and nature of the release, corrective actions being
taken, and whether the release poses any threat to public health and safety.

5.0 Corrective Action

The greatest potential for drilling fluid seepage is during drill entry and exit where the overburden is
minimal. To contain and control drilling fluid seepage on land, the contractor will have available
equipment and materials onsite, including backhoes or small bulldozers, portable pumps, sand bags, and
hay bales. BakkenLink will address an inadvertent release immediately upon discovery. Containment
equipment including portable pumps, hand tools, sand, hay/straw bales, silt fencing, and lumber will be
readily available and stored at the drilling site. The following measures will be implemented to minimize
or prevent further release, contain the release, and clean up the affected area:

5.1 Upland Release

e The contractor will determine and implement any modifications to the drilling technique or
composition of drilling fluid (e.g. thickening of mud by increasing bentonite content) to
minimize or prevent further releases of drilling mud.

e BakkenLink will place containment structures at the affected area to prevent migration of the
release.

o If the amount of the release is large enough to allow collection, the drilling mud released into
containment structures will be collected. It will then be returned to the drilling operations,
taken to a disposal site by hose or tanker, or filtered through bladder bags (with bags either
buried on site or removed for disposal).

e If the amount of the release is not large enough to allow collection, the affected area will be
diluted with fresh water and pumped into a vacuum truck or equivalent. Steps will be taken
to prevent silt-laden water from flowing into a wetland or waterbody.

e If public health and safety are threatened by an inadvertent release, drilling operations will
be shut down until the threat is eliminated.

5.2 Waterbody Release

e If a release occurs within a waterbody, BakkenLink will stop work and contact all applicable
Federal and State agencies as soon as possible. BakkenLink will notify the applicable state
representative for department of environmental quality control if there is a threat to public
health and safety and explain whether or not the release can be corrected without incurring
additional environmental impact. If necessary, drilling operations will be reduced or
suspended to assess the extent of the release and to implement corrective actions.
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e If public health and safety are threatened, drilling fluid circulation pumps will be turned off.
This measure will be taken as a last resort because of the potential for drill hole collapse
resulting from loss of down-hole pressure.

e If monitoring indicates that the intake water quality at downstream user locations is impacted
to the extent that it is no longer suitable for treatment, alternative water sources (i.e. trucked
or bottled water) will be provided to impacted users.

5.3 Wetland/Riparian Area Release

e The contractor will determine and implement any modifications to the drilling technique or
composition of drilling fluid (e.g., thickening of mud by increasing bentonite content) to
minimize or prevent further releases of drilling mud.

e If a release occurs within the wetland, reasonable measures, within the limitation of
directional drilling technology and contractor’s capability, will be taken to re-establish drilling
mud circulation.

e BakkenLink will evaluate the release to determine if containment structures are warranted
and can effectively contain the release. When making this determination, BakkenLink will also
consider if placement of containment structures will cause additional adverse environmental
impact.

e Upon completion of the drilling operations, BakkenLink will consult with applicable regulatory
agencies to determine any final clean-up requirements for the inadvertent release.

e [f public health and safety are threatened by an inadvertent release, drilling operations will
be shut down until corrective actions can eliminate the threat. If corrective actions do not
prevent the threat, BakkenLink may opt to re-drill the hole along a different alignment after
receiving appropriate regulatory approvals. In this case, the following procedures will be
implemented to abandon the previous drill hole: To seal the abandoned drill hole, thickened
drilling mud will be pumped into the hole as the drill assembly is extracted. At the surface
(within approximately 5 feet of the surface) BakkenLink will fill the drill end points with soil
and grade the location to the original contour.

5.4 Follow-up

After a drilling fluid seepage has been contained, the drilling contractor and BakkenLink will make every
effort to determine the cause of the seepage. After the cause has been determined, measures will be
implemented to control the factors causing the seepage and to minimize the chance of recurrence.
Developing the corrective measure will be a joint effort of BakkenLink and the drilling contractor and will
be site and problem specific. In some cases, the corrective measure may involve a determination that the
existing hole encountered a void, which could be bypassed with a slight change in the profile. In other
cases, it may be determined that the existing hole encountered a zone of unsatisfactory soil material and
the hole may have to be abandoned. If the hole is abandoned, it will be filled with cuttings and drilling
fluid.
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6.0 Response Equipment

Containment equipment and materials, including lumber for temporary shoring, sandbags, portable
pumps, hand tools, silt fence, and hay bales, will be stored within the drilling sites. The drilling contractor
will also have heavy equipment such as backhoes that can be utilized to control and clean up drilling fluid
seepage. The drilling contractor will be responsible for correctly implementing these devices as soon as
an incident is detected.
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Tree and Shrub Mitigation Specifications



Case No. PU-10-218

Tree and Shrub Mitigation Specifications

Inventory

1.

Trees and shrubs anticipated to be cleared, including those that are
considered invasive species or noxious weeds (e.g., Caragana
arborescens, Elaeagnus angustifolia, Rhamnus cathartica, Tamarix
chinensis, T. parviflora, T. ramosissima, Ulmus pumila), shall be
inventoried before cutting. The inventory shall record the location,

number, and species of trees and shrubs.

In windbreaks, shelterbelts and other planted areas, trees or shrubs
anticipated to be cleared, regardless of size, shall be inventoried for

replacement.

In native growth areas, trees anticipated to be cleared that are 1 inch
diameter at breast height ("dbh") or greater shall be inventoried for

replacement.

In native growth areas, shrubs anticipated to be cleared in the permanent

right-of-way shall be inventoried for replacement.

In native growth areas outside the permanent right-of-way, shrubs shall be
cut flush with the surface of the ground, taking care to leave the naturally
occurring seed bank and root stock intact. If soil disturbance is
necessary, the native topsoil shall be preserved and replaced after
construction. Shrubs shall be allowed to regenerate naturally where native
topsoil is preserved and replaced. Where native topsoil is not preserved
and replaced, shrubs anticipated to be cleared shall be inventoried for

replacement.

In native growth areas, trees and shrubs may be inventoried by actual

count or by sampling method that will properly represent the woody



vegetation population. A sampling plan developed by the company, filed
with the North Dakota Public Service Commission (NDPSC) and approved
prior to the start of construction shall define the sampling method to be
used for trees, for tall shrubs and for low shrubs. The data from the

sample plots shall be extrapolated to the total acreage of the wooded area
to be cleared to determine the species and quantity of trees and shrubs to

be replaced.

No trees or shrubs would be removed outside the approved construction
footprint. Trees and shrubs within the construction footprint (i.e.,

temporary ROW, additional temporary workspaces, and permanent ROW)
would be cleared to allow unimpeded equipment access, storage of

materials (i.e., topsoil and trench soil), and for safety reasons.

Clearing for Construction

8.

10.

Trees and shrubs shall be selectively cleared, leaving mature trees and

shrubs intact where practical.

The width of clear cuts through windbreaks, shelterbelts and all other
wooded areas shall be limited to 50 feet or less unless otherwise
approved by the NDPSC.

If the area of trees or shrubs actually cleared differs from the area
inventoried, the difference in number of trees and shrubs to be replaced

shall be noted on the inventory.

Replacement

11.

12.

Prior to tree/shrub replacement, documentation identifying the number
and variety of trees removed as well as the mitigation plan for the
proposed number, variety, type, location and date of replacement

plantings shall be filed with the NSPSC for approval.

Tree replacement shall be on a 2 to 1 basis with 2-year-old saplings.

Shrub replacement shall be on a 2 to 1 basis with stem cuttings.



13.

14.

15.

16.

17.

Trees and shrubs shall be replaced by the same species or similar
species suitable for North Dakota growing conditions as recommended by

the North Dakota Forest Service.

Tree and shrub replacement shall not be conducted within a 20 to 30 foot
wide path over the pipeline to facilitate visual inspections of the right-of-
way in accordance with U.S. Department of Transportation safety

regulations.

Landowners shall be given the option of having replacement trees/shrubs
planted off the right-of-way on the landowner's property or waiving that
requirement in writing and allowing those replacement trees/shrubs to be

planted at alternative locations.

At the conclusion of the project, documentation identifying the actual
number, variety, type, location and date of the replacement plantings shall
be filed with the NDPSC.

Tree/shrub replacements shall be inspected once a year for three years,
on about the anniversary of the plantings, and, on or shortly before
October 1 of each year, a report shall be submitted to the NDPSC
documenting the condition of replacement planting and any woodlands
work completed. If after three years from the anniversary of the plantings
the survival rate is less than 75%, the NDPSC may order additional

planting(s).
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BakkenLink Pipeline - Tree and Shrub Inventory and Sampling Plan
PU-10-218

1. Introduction

BakkenLink Pipeline LLC (BakkenLink) proposes to construct, own, and operate approximately 34 miles of
16-inch steel crude oil pipeline extending from the Dry Creek Terminal in McKenzie County, North Dakota
to the Beaver Lodge receipt point in Williams County, North Dakota (Case #PU-10-218). BakkenLink will
comply with the tree and shrub mitigation specifications as outlined in Appendix A. Specifically, this Plan
outlines the process for completing the tree and shrub inventory.

2. Inventory Methods

BakkenLink will inventory trees and shrubs, including those considered invasive species, to be cleared
within the ROW easement. Inventories will be documented on standard forms and will include the
inventory location, species present, and number of trees and shrubs in the location. An example form is
found in Appendix B.

1.1)Planted Areas

In windbreaks, shelterbelts, and other planted areas, trees and shrubs anticipated to be cleared regardless
of size will be counted by direct stem count. All trees, regardless of size, will be inventoried for
replacement.

In windbreaks, shelterbelts, and other planted areas, shrubs that form colonies (such as buffalo currant,
chokecherry, dogwood, plum, pussy willow, sandbar willow, western snowberry, and Woods rose) and
that are cut flush with the ground surface and not cleared, so as to leave the naturally occurring seed bank
and root stock intact will not be direct stem counted. Instead, the area will be delineated on an aerial
photo and indicated on construction drawings to not be cleared or have the ground disturbed. If ground
disturbance occurs, BakkenLink will conduct a direct stem count of the disturbance area or estimate the
number of stems cleared using a Commission approved sampling estimate method (see Shrub Sampling
Method, Appendix C).

1.2)Native Growth Areas

In native growth areas, trees that are one-inch or greater diameter at breast height (DBH) will be
inventoried for replacement. Inventories will be conducted using direct counts when feasible. Counts
will include native and invasive species.

In high-density woodland areas, a Commission approved sampling method may be used in place of
individual counting (see Tree Sampling Method, Appendix D).

In native growth areas, shrubs that form colonies (such as buffalo currant, chokecherry, dogwood, plum,
pussy willow, sandbar willow, western snowberry, and Woods rose) and that are cut flush with the ground
surface and not cleared, so as to leave the naturally occurring seed bank and root stock intact will not be
direct stem counted. Instead, the area will be delineated on an aerial photo and indicated on construction
drawings to not be cleared or have the ground disturbed. If ground disturbance occurs, BakkenLink will
conduct a direct stem count of the disturbance area or estimate the number of stems cleared using a
Commission approved sampling estimate method (see Shrub Sampling Method, Appendix C).

Carlson McCain, Inc. Page 1 of 7



BakkenLink Pipeline - Tree and Shrub Inventory and Sampling Plan
PU-10-218

I.  Tree Sampling Method

Per the Commission’s Tree and Shrub Inventory Specifications (Inventory Specification No. 6 in Appendix
A), in high-density woodland areas, BakkenLink proposes the following sampling method for the tree
inventory. The dimensions of the entire woodland stand within the ROW will be delineated to determine
the area of the woodland. Tree and shrub counts will be made in representative sample site areas within
the woodland. Transects will be developed and the circular sample sites placed along the transect. The
number of sample sites within a woodland stand will be dependent on woodland size and uniformity. A
smaller, more uniform woodland stand would require fewer sample sites than a larger, less uniform
woodland stand.

The sample sites will be 0.10 acres (37.24-foot radius circles). Arope 37.24 feet in length will be attached
to a central stake and rotated in a circle (Appendix D). Trees and shrubs within the circle will be counted.
Tree and shrub density for the entire woodland area within the ROW will be calculated based on the
average density from all of the sample locations within the woodland, weighted against the woodland
Size.

1. Shrub Sampling Method

Per the Commission’s Tree and Shrub Inventory Specifications (Inventory Specification No. 6 in Appendix
A), in high-density woodland areas, BakkenLink proposes the following sampling method for the shrub
inventory. The dimensions of the entire woodland stand within the ROW will be delineated to determine
the area of the woodland. Shrub counts will be made in representative sample site areas within the
woodland. Transects will be developed and the circular sample sites placed along the transect. The
number of sample sites within a woodland stand will be dependent on woodland size and uniformity. A
smaller, more uniform woodland stand would require fewer sample sites than a larger, less uniform
woodland stand.

The sample sites will be 0.001 acres (3.72-foot radius circles). A rope 3.72 feet in length will be attached
to a central stake and rotated in a circle (Appendix C). Shrubs within the circle will be counted. Tree and
shrub density for the entire woodland area within the ROW will be calculated based on the average
density from all of the sample locations within the woodland, weighted against the woodland size.
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BakkenLink Pipeline - Tree and Shrub Inventory and Sampling Plan

PU-10-218
Appendix A
Tree and Shrub Mitigation Specifications
Inventory
1. Trees and shrubs anticipated to be cleared, including those that are considered invasive species

or noxious weeds (e.g., Caragana arborescens, Elaeagnus angustifolia, Rhamnus cathartica,
Tamarix chinensis, T. parviflora, T. ramosissima, Ulmus pumila), shall be inventoried before
cutting. The inventory shall record the location, number, and species of trees and shrubs.

2. In windbreaks, shelterbelts and other planted areas, trees or shrubs anticipated to be cleared,
regardless of size, shall be inventoried for replacement.

3. In native growth areas, trees anticipated to be cleared that are 1 inch diameter at breast height
("dbh") or greater shall be inventoried for replacement.

4, In native growth areas, shrubs anticipated to be cleared in the permanent right-of-way shall be
inventoried for replacement.

5. In native growth areas outside the permanent right-of-way, shrubs shall be cut flush with the
surface of the ground, taking care to leave the naturally occurring seed bank and root stock intact.
If soil disturbance is necessary, the native topsoil shall be preserved and replaced after
construction. Shrubs shall be allowed to regenerate naturally where native topsoil is preserved
and replaced. Where native topsoil is not preserved and replaced, shrubs anticipated to be
cleared shall be inventoried for replacement.

6. In native growth areas, trees and shrubs may be inventoried by actual count or by sampling
method that will properly represent the woody vegetation population. A sampling plan
developed by the company, filed with the North Dakota Public Service Commission (Commission)
and approved prior to the start of construction shall define the sampling method to be used for
trees, for tall shrubs and for low shrubs. The data from the sample plots shall be extrapolated to
the total acreage of the wooded area to be cleared to determine the species and quantity of trees

and shrubs to be replaced.

Clearing for Construction

7. Trees and shrubs shall be selectively cleared, leaving mature trees and shrubs intact where

practical.

Carlson McCain, Inc. Page 3 of 7



BakkenLink Pipeline - Tree and Shrub Inventory and Sampling Plan
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The width of clear cuts through windbreaks, shelterbelts and all other wooded areas shall be
limited to 50 feet or less unless otherwise approved by the NDPSC.
If the area of trees or shrubs actually cleared differs from the area inventoried, the difference in

number of trees and shrubs to be replaced shall be noted on the inventory.

Replacement

10.

11.

12.

13.

14.

15.

Prior to tree/shrub replacement, documentation identifying the number and variety of trees
removed as well as the mitigation plan for the proposed number, variety, type, location and date
of replacement plantings shall be filed with the NSPSC for approval.

Tree replacement shall be on a 2 to 1 basis with 2-year-old saplings. Shrub replacement shall be
on a 2 to 1 basis with stem cuttings.

Trees and shrubs shall be replaced by the same species or similar species suitable for North Dakota
growing conditions as recommended by the North Dakota Forest Service.

Landowners shall be given the option of having replacement trees/shrubs planted off the right-
of-way on the landowner's property or waiving that requirement in writing and allowing those
replacement trees/shrubs to be planted at alternative locations.

At the conclusion of the project, documentation identifying the actual number, variety, type,
location, and date of the replacement plantings shall be filed with the NDPSC.

Tree/shrub replacements shall be inspected once a year for three years, on about the anniversary
of the plantings, and, on or shortly before October 1 of each year, a report shall be submitted to
the NDPSC documenting the condition of replacement planting and any woodlands work
completed. If after three years from the anniversary of the plantings the survival rate is less than

75%, the NDPSC may order additional planting(s).
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PU-10-218
Appendix B
Sampling Form
TREE/SHRUB INVENTORY
BakkenLink Pipeline
Sampled by: Date:
Location / Site ID:
Woodland Type (circle): Native Planted Plot Size (circle): 3.72ft 37.2ft
SPECIES Planted Native TOTAL
All trees shrubs Trees >1” All shrubs

Carlson McCain, Inc.
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BakkenLink Pipeline - Tree and Shrub Inventory and Sampling Plan

PU-10-218
Appendix C
Shrub Sampling Method
Sample Plot

e (Circular sample plots with a radius of 3.72 feet, or area equivalent to 0.001 acres created with a
central stake and rope.

e Therope, 3.72 feet in length, anchored to the central stake and rotated in a circle

Shrub Counts
e Direct stem counts from each plot

e Tallied on work sheet by species

Woodland size
e  GPS points taken in the field around boundary

e GIS used to calculate acreage

Calculations
o Average determined from all plots sampled in a woodland area or area is equivalent to
stems/0.001 acre

e Converted to a per acre basis (average times 1,000)

e Total number per woodland determined by multiplying average number per acre with woodland
size
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PU-10-218
Appendix D
Tree Sampling Method
Sample Plot

e Circular sample plots with a radius of 37.24 feet, or area equivalent to 0.10 acres created with a
central stake and rope.

e Therope, 37.24 feet in length, anchored to the central stake and rotated in a circle

3724

Tree Counts
e Direct stem counts from each sample site

e Tallied on work sheet by species

Woodland size
e  GPS points taken in the field around boundary

e GIS used to calculate acreage

Calculations
e Average determined from all plots sampled in a woodland area or area is equivalent to stems/0.10

acre
e Converted to a per acre basis (average times 10)

e Total number per woodland determined by multiplying average number per acre with woodland

size
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CENWO-0OD-GA September 26, 2011

MEMORANDUM FOR ALL GARRISON PROJECT EMPLOYEES

SUBJECT: SOP #14 - Garrison Project Tree/Vegetation Mitigation

1. Purpose.

The purpose of this United States Army Corps of Engineers - Garrison Project (USACE) Standard Operating
Procedure (SOP) is to control and regulate the indiscriminate or excessive removal, large-scale, clear-cutting and
destruction of trees/vegetation and to control, standardize and prevent conditions such as: degradation of
sensitive areas or wanton destruction which cause an increase in storm water runoff, sedimentation, soil
erosion, loss of wildlife habitat, air or noise pollution or inhibit aguifer recharge or impair the ambiance or
physical appearance of the property. The guidance contained in this SOP is designed to limit such adverse

impact while not interfering with the right of an entity to appropriately remove trees/vegetation in accordance
with the guidance set forth herein below.

2. Applicability.

a. The terms and provisions of this SOP shall apply to real property, in all cases of parcels upon which new
construction wil} take place and/or cases of maintenance or demolition of existing structures.

b. Unless specifically exempted herein, it shall be prohibited for any person to remove or cause to be removed
any tree/vegetation, under the circumstances set forth in paragraph a. above, with the trunk diameter breast
height {DBH) of two (2) inches or larger (fifty-four {54) inches above the actual ground level) being individually
counted and trees smaller than 2 inches and all shrubs/vegetation being clump counted by square foot without
first having obtained documented project permission to do so.

c. This SOP shall not be utilized for the purpose of removal of trees by an adjacent landowner for the purpose of
View Management.

3. Tree/Vegetation Replacement Plan.

A tree/vegetation replacement plan shall consist of the following:

a. A site plan, survey or plot plan of one (1) inch equals twenty (20) feet or less, showing the Iocatlon of existing
trees/vegetation and clearly marked property boundaries. There shall be a list identifying the number and
species of trees/vegetation inventoried. The site plan shall include the legal land survey description.

b. The locations on the parcel where tree/vegetation removal is to take place. Shape files of the location are
highly encouraged.

c. The total square footage of the area being utilized.

d. Trees with a DBH of two (2) inches or larger shall be individually counted and trees with a DBH smaller than
two (2) inches and all shrubs shall be clump counted by square foot.

e. The total number, by size and species, of existing trees with a DBH of two (2) inches or greater on the parcel.
f. The total number, by size and species, of existing trees with a DBH of two (2) inches or greater which are to
be removed.

g. The total number, by species, of existing trees with a DBH smaller than two (2) inches and all shrubs clump
counted by square foot on the parcel.

h. The total number, by species, of existing trees with a DBH smaller than two (2} inches and all shrubs clump
counted by square foot which are to be removed.

i. A planting detail for replacement trees/vegetation.



J. All specific plans for replacement of removed trees /vegetation shall be based on the following requirements:

1. The replacement trees/vegetation shall be planted on the property where the trees/vegetation were
removed or in a location designated by the USACE.

2. Altinventories/ informational documents must be provided to the USACE prior to construction.
3. Should a road be constructed a specific seed mix will have to be applied to the ditches.
4. The use of erosion control methods will be required as needed.

5. Replacement trees must be planted within one year after the applicant’s project has been completed.

4, Replacement Tree Value Calculations.
a. Dead and diseased trees as determined by the USACE shali not be included as trees to be replaced.

b. The USACE may elect, in lieu of planting replacement trees, to have the applicant provide compensation (a
sum of money for each tree that was damaged or removed.

¢. The replacement value of all trees and shrubs that are damaged or removed will be as follows:

Number/Value of Replacement Trees

Size of Tree Removed Inches DBH Replacement Tree Ratio  Replacement Tree Value
Two, but not more than four (2"-4") 2:1 $100.00

More than four, but less than eight (4"-8") 31 $200.00

More than eight, but less than twelve (8"-12") 4:1 $400.00

More than twelve, but less than eighteen (12"-18") 5:1 $500.00

More than eighteen, but less than twenty-four (18”-24") 6:1 $800.00

More than twenty-four (24” +)- 7:1 $1000.00

Trees with a DBH smaller than 2” and all Vegetation/shrubs

clump counted by square feet 4:1 $200.00

5. Species Requirements.

The approved ‘USACE Tree/Vegetation List’ contains species or their varieties acceptable for planting on USACE
property. The chief objective of the replacement plantings is to enhance habitat for wildlife. Other vegetative
species or their varieties not listed may be planted on USACE owned property at USACE discretion, but only
desirable vegetation of good appearance, beauty and adaptability that are generally free from injurious insects,
diseases or other limitations. Where certain planting sites have been assigned a particular species or variety,
only designated species or variety shall be planted on such sites, unless the plan is revised by the USACE.

6. Planting Requirements (Trees)

a. Size - All small deciduous trees and coniferous and their cultivars or varieties shall be in the age classes: 1-2,
2-1, 3-0, or 2-2 with a top height no less than (8) inches. Age class transiates to the age of the tree. The number
preceding the hyphen relates to the years the tree spent in a seed bed and the number following the hyphen is
the years the tree spent in a nursery field. As such, a 2-2 would be a 4 year old tree.

b. Grade - Unless otherwise allowed for specific reasons, all trees shall have comparatively straight trunks, well
developed leaders and tops, and the roots should be characteristic of the species. They shall have acceptable
balance between top and root. At the time of planting, all trees must be free of mechanical injuries, and other
objectionable features that tend to affect the future health, growth, strength, form and beauty of the plant.
Replacement stock must be purchased from USDA Plant Hardiness zones 3b and 4a.
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c. Location and Spacing - No tree shall be planted closer than ten (10) feet to a utility pole to allow room for line
maintenance. Any tree planted under utilities shall not be planted if its eventual height will interfere with said
utility lines. Selection of planting site and species will be determined by the USACE. Spacing of trees shall be
determined by the USACE in accordance with local conditions; the species, cuitivars or varieties used, and their
mature height, spread and form. Generally, all large and medium sized trees, at maturity, shall be spaced twelve
{(12) feet, center-to-center and all small trees shall be spaced a minimum of eight (8) feet, center-to-center.
d._Methods of Planting and Support - Most small, deciduous trees and coniferous and shrubs may be moved
bare-rooted unless otherwise indicated. Roots of bare-rooted trees and shrubs must be protected against drying
out. All coniferous trees shall be moved balled and burlap. Balled roots should be prevented from drying out at
the surface of the ball and they should be protected against freezing. Pits for the planting of bare-root plants
shall be at least twelve (12) inches larger in diameter than the diameter of the root system in orderto
accommodate the roots without crowding. Bare root trees may also be planted in rows utilizing a mechanical
tree planter for the planting of large numbers of trees. For balled trees, the pits should be minimum twelve (12)
inches larger than the diameter of the ball of soil to allow proper backfill. Plants shall be planted no deeper than
previously grown, with due allowance for settling. When the planting is completed, the entire root area shall be
thoroughly saturated with water and burlap wrappings shall be cut. Tree trunks shall be suitably wrapped and
guyed, or supported in an upright position, according to accepted arboricultural practices. The guys or supports
shall be installed so that they will neither girdie or cause serious injury to the tree nor endanger public safety.

7. General Maintenance Requirements.

a. A minimum of 80% of the replacement trees/shrubs/vegetation must be living at the end of 5 growing
seasons in order to meet the mitigation requirements.

b. The use of tree fabric greatly increases tree survivability and reduces the amount of moisture needed for
survival. The use of tree fabric is recommended, but not required, especially when a large number of trees are

being planted it is highly recommended to ensure 80% survival {other wise a minimum of 3 cultivations
throughout the summer will be necessary)

- 8. Penalty for Non-notification.
a. If trees/shrubs are removed without prior approval, the following protocol will be followed:

1. If it can be determined how many trees/shrubs were removed, the trees will be replaced based on
the above replacement table.

2. In the event that it is unknown how many trees were removed, the number of trees requiring

replacement shall be computed by assuming ten (10) trees greater than twelve (12) inches DBH per half acre of
disturbed area were removed.

3. Shrubs, grasses and forbs will be treated similarly at USACE discretion
b. Any person who violates, or fails, or refuses to comply with this SOP, shall be liable to a penaity set forth in
the USACE Title 36 Rules and Regulations of not less than two hundred fifty ($250.00) dollars.

; odd J. %indquist

Operations Project Manager



USACE Tree List

American Linden (Tilia americana) ---- Jamestown http://www.ag.ndsu.edu/trees/handbook/th-3-123.pdf)
Balsam Poplar (Populus balsamifera) http://plants.usda.gov/java/profile?symbol=POBA2)
Black Hills Spruce (Picea glauca var. densata) http://www.ag.ndsu.edu/trees/handbook/th-3-175.pdf
Box Elder (Acer negundo) http://plants.usda.gov/java/profile?symbol=ACNE2

Bur Oak (Quercus macrocarpa) http://plants.usda.gov/iava/profile?symbol=QUMA2
Common Hackberry (Celtis occidentalis) http://www.ag.ndsu.edu/trees/handbook/th-3-119.pdf
Colorado Blue Spruce (Picea pungens) http://www.ag.ndsu.edu/trees/handbook/th-3-177.pdf
Cottonwood (Populus) http://plants.usda.gov/iava/profile?symbol=POPUL
Honeylocust (Gleditstia triacanthos) http://www.ag.ndsu.edu/trees/handbook/th-3-121.pdf
Laurel Willow (Salix pentandra) http://www.ag.ndsu.edu/trees/handbook/th-3-141.pdf
Peachleaf Willow (Salix amygdaloides Andersson) http://plants.usda.gov/java/nameSearch

Ponderosa Pine (Pinus ponderosa) http://plants.usda.gov/java/profile?symbol=PIPO

Quaking Aspen (Populus tremuloides)

http://plants.usda.gov/iava/profile?symbol=POTR5& mapType=nativity&photolD=potr5 002 avp.jpg

Rocky Mountain Juniper (Juniperus scopulorum)

http://plants.usda.gov/iava/profile?symbol=]USC2& mapType=nativity&photoiD=jusc2 001 avp.tif

Sandbar Willow (Salix interior) http://www.ag.ndsu.edu/trees/handbook/th-3-65.pdf
Silver Maple (Acer saccharinum) http://plants.usda.gov/iava/profile?symbol=ACSA2

USACE Shrub List

American Plum (Prunus Americana)
htip://plants.usda.gov/java/profile?symbol=PRAM&mapType=nativity&photolD=pram 002 ahp.ipg

American Cranberry Bush (Viburnum trilobum) http://www.ag.ndsu.edu/trees/handbook/th-3-17.pdf

Black Currant (Ribes americanum) http://plants.usda.gov/iava/profile?symbol=RIAM?2
Common Chokecherry (Prunus virginiana)

http://plants.usda.gov/java/profile?symbol=PRVI&mapType=nativity&photo!D=prvi 001 avp.ipg

Elderberry (Sambucus) http://plants.usda.gov/java/profile?symbol=SAMBU

Freedom Honeysuckle (Lonicera x ‘Freedom’) http://www.ag.ndsu.edu/trees/handbook/th-3-29.pdf
False Indigo (Amorpha fruticosa) http://www.ag.ndsu.edu/trees/handbook/th-3-31.0df
Golden Currant (Ribes odoratum) http://www.ag.ndsu.edu/trees/handbook/th-3-19.pdf
Hawthorn (Crataegus arnoldiana) http://www.ag.ndsu.edu/trees/handbook/th-3-79.pdf

Juneberry (Amelanchier alnifolia)
http://plants.usda.gov/java/profile?symbol=AMAL2 &mapType=nativity&photo!D=amal2 002 ahp.tif

Redosier Dogwood (Cornus sericea) http://www.ag.ndsu.edu/trees/handbook/th-3-21.pdf
Silverberry (Elaeagnus commutate)

http://plants.usda.gov/iava/profile?symbol=ELCO&mapType=nativity&photolD=elco 001 avp.tif
Silver Buffaloberry (Shepherdia argentea)

http://plants.usda.gov/java/profile?symbol=SHAR&mapType=nativity&photolD=shar 001 ahp.tif
Skunkbush Sumac (Rhus trilobata)

http://plants.usda.gov/java/profile?symbol=RHTR&mapType=nativity&photo!D=rhtr 001 ahp.tif

Smooth Sumac (Rhus glabra) http://plants.usda.gov/iava/profile?symbol=RHGL
Snowberry (Symphoricarpos occidentalis) http://plants.usda.gov/iava/profile?symbol=SYOC
Western Sandcherry (Prunus besseyi) http://www.ag.ndsu.edu/trees/handbook/th-3-45.pdf

Woods Rose (Rosa woodsii) http://plants.usda.gov/iava/profile?symbol=ROWO



http:ljplants.usda.gov/java/profile?symbol=ROWO
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http:usda.gov
http:ljplants
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USACE Grass Species Mix NO. 1 PLS
Canada wild rye 15%
| Blue grama (bad river) 20%
June grass 5%
Big bluestem 10%
Little bluestem 25%
Indian grass 5%
Switchgrass 5%
Side oats grama 15%

Seeding dates: May 1 —June 15

USACE Grass Species Mix NO. 2

Species Variety Common Name % of Mix

Grasses Cool Season:

Agropyron smithii Rodan Western wheatgrass 40%
Stipa viridula Lodorm Green needlegrass 30%
Grasses Warm Season

Calamovilfa longifolia Goshen Prairie sandreed 30%
Total of All Species 100%
Cover Crop: 10of 3 QOats or Barley or

Mandan Canadian Wild Rye

Total Pounds per Type

Seeding dates: May 1 - June 15

The recommended seeding rate would be 12 Ibs PLS/acre if broadcasted or'if drilled a seed rate of 8-10 Ibs PLS/acre will be used.

Use of Pure Live Seed (PLS) for calculating seed mixtures

All of the seed mixtures in this guide give the rate of pure live seed (PLS) for each species per acre. These rates were derived using

three basic figures: percent of each species desired by composition, number of seeds per pound according to species, and total
number of PLS per square foot.

The following equation should be used to calculate how much seed is needed to provide the required pounds of PLS needed.

% purity x germination rate % = % PLS
pounds of PLS desired divided by % PLS = Pounds of Seed Required

An example of this is: 10 pounds of PLS is required. The given seed lot for this species has a purity of 95% and a germination rate of
85%. How many pounds of seed will be necessary to have 10 PLS?

.95 (purity) X .85 (germination rate) = .81 (% PLS)

10 (required poundage) divided by .81 (%PLS) =12.3
12.3 pounds of seed will be necessary to provide 10 pounds PLS of seed.

USACE Wildflower Species

Purple coneflower (Ratibida columnifera) Yarrow (Achillea millefolium)

Upland goldenrod (Solidago ptarmicoides) Stiff sunflower (Helianthus rigidus)

Wild tupine (Lupinus perennis) Wild bergamot (Monarda fistulosa)

White prairie clover (Petalostemum candidum) Purple prairie clover (Petalostemum purpureum)
Fragrant giant hyssop (Agastache foeniculum) Gray goldenrod (Solidago nemoralis)

*Any species not included on our approved lists that is considered non-native or invasive will NOT be deemed
as an option for replacement or reseeding stock.
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BakkenLink Pipeline - Raptor and Prairie Grouse Survey Spring 2012-2013

1.0 INTRODUCTION

Carlson McCain, Inc. conducted a survey for raptor nests and prairie grouse leks (sharp-tail grouse and
sage-grouse) for BakkenLink Pipeline LLC (BakkenLink) along the proposed BakkenLink crude oil
pipeline system in April 2012 and May 2013. The proposed pipeline system consists of approximately
34 miles of 16-inch steel crude oil pipeline extending from the Dry Creek Terminal in McKenzie
County, North Dakota to the Beaver Lodge receipt point in Williams County, North Dakota being
developed by an affiliate of BakkenLink. The survey area includes the following counties: McKenzie

and Williams in North Dakota.
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BakkenLink Pipeline - Raptor and Prairie Grouse Survey Spring 2012-2013

2.0 BACKGROUND INFORMATION

Records from the North Dakota Game and Fish Department (NDGF), North Dakota Parks and
Recreation Department Heritage Inventory (NDPRC), US Fish and Wildlife Service (USFWS), US
Forest Service (USFS), and Bureau of Land Management (BLM) were reviewed to determine the
locations and status of previously observed and recorded raptor nests and prairie grouse leks.

The majority of the proposed route is located on private land; however, portions of the route are
located on State, US Army Corps of Engineers (USACOE), and USFES lands in North Dakota. The
USEFS and BLM require spring surveys to document active raptor nests and prairie grouse leks on their
managed lands. The NDGF and USFWS recommend that raptor and prairie grouse surveys be
conducted along the entire route. Surface occupancy and construction timing restrictions may be
recommended by these agencies in proximity to active raptor nests and lek locations.

The pipeline crosses varying topography including gently rolling hills, badland inclusions, steep
wooded native draws, and level agricultural lands. Large trees and steep clay breaks located along the
route provide suitable nesting habitat for migratory raptors. Green ash and American elm are the
most common trees in grassland drainages. Cottonwood is common along river systems and streams.
Shelterbelts in croplands and near farm residences include several tree species, native and introduced.
In North Dakota breeding and nest initiation begins in February and nesting continues through late
July or August.

Sharp-tail grouse leks, or dancing grounds, are generally located on rolling to flat native grasslands,
with short vegetative height but may also occur on cultivated agricultural lands. Males generally select
hilltops, ridges, or flats with a good field of view. Lek locations may be used for several years, but may
become abandoned if vegetation structure gets too high. Peak attendance on leks is April to early May.
The USFES has set a timing restriction on construction within a 1 mile line of sight radius of active
sharp-tailed grouse leks from March 1 - June 15. In addition, there is a no surface occupancy
restriction within % mile line of sight of a grouse lek. The restrictions are waved if the lek grounds
have been inactive for two previous consecutive breeding seasons.

Currently in North Dakota, the greater-sage grouse’s range is limited to the extreme southwest portion
of the state. Greater sage-grouse numbers have been in a downward trend since the 1960’s due to
habitat loss and fragmentation. The survey area is outside the pre-settlement range of the greater sage-
grouse and none were observed during the surveys.

The proposed construction activities may affect raptor and migratory bird species through direct
mortality, temporary habitat degradation, and/or temporary displacement of individual birds. These
impacts are regulated in part through the Migratory Bird Treaty Act (MBTA), the Bald and Golden
Eagle Protection Act (BGEPA), and USFWS Endangered Species Act of 1973.

Under the MBTA and BGEPA, the USFWS recommends pre-construction nest surveys if construction
takes place between February 1 and July 15 to avoid disturbance to migratory bird nests. Pre-
construction surveys are to take place no more than 5 days in advance of construction. The USFWS
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BakkenLink Pipeline - Raptor and Prairie Grouse Survey Spring 2012-2013

may request to be consulted to determine mitigation measures to avoid disturbance of located
nests. Mitigation measures may include applying an avoidance buffer to nest locations or delaying
construction in that area until young of the year are fledged.

The USFS has a no surface occupancy (NSO) boundary within line of site of active golden eagle, bald
eagle, merlin, ferruginous hawk, peregrine falcon, prairie falcon and burrowing owl nests. The NSO
boundary is set at 1-mile for bald eagle and peregrine falcon nests, ¥2-mile for golden eagle merlin, and
ferruginous hawk nests and Y-mile for prairie falcon and burrowing owl nests. The timing of
preconstruction surveys is February 1 through July 31. A known raptor nest must be inactive for each
of the previous seven years to waive the NSO restrictions.
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BakkenLink Pipeline - Raptor and Prairie Grouse Survey Spring 2012-2013

3.0 METHODS

An aerial survey for raptor nests was conducted April 13-14th, 2012, in a Piper Super Cub, fixed-wing
aircraft with a qualified observer and a pilot. Transects were generally flown Y4-mile each side of the
proposed centerline along the entire length of the proposed route, approximately 50-200 feet above
the ground surface. Additional areas were surveyed to account for possible changes to the pipeline
route. Nests located from the air were revisited and observed from the ground on April 18 2012, to
determine or confirm nesting activity. In addition a ground survey for raptors was conducted along the
proposed pipeline corridor on May 23, 2013.

Greater sage-grouse and sharp-tail grouse surveys were conducted April 13-14th, 2012, in a Piper Super
Cub, fixed-wing aircraft with a qualified observer and a pilot. Parallel transects spaced %4-mile apart,
and 200-300 feet above the ground surface, were flown in a north-south direction, extending two miles
from the proposed centerline. The survey was conducted from Y2-hour before sunrise till
approximately two hours after sunrise.

Ground surveys for sharp-tail and greater sage-grouse leks on USFS lands within one-mile of the route
were conducted on May 3, 2013. The survey was conducted from Y2-hour before sunrise till
approximately two hours after sunrise. Weather conditions at the time of the surveys were favorable
for detection (i.e. partly cloudy with light winds of 5-10 mph).

Aerial and ground surveys for raptor nest and grouse leks along the proposed route will be conducted
in the spring of 2014.
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BakkenLink Pipeline - Raptor and Prairie Grouse Survey Spring 2012-2013

4.0 RESULTS

4.1 Raptor Nests

Occupied or active raptor nests within one mile of the proposed route observed during the 2012
survey included three red-tailed hawk nests and one Swainson’s hawk nest. Occupied or active raptor
nests within one mile of the proposed route observed during the 2013 ground survey included two
red-tailed hawk nests, two great horned owl nests, and one unidentified tree nest. Active raptor nest

and prairie grouse lek locations are depicted on the figures in Appendix A and summarized in Tables
1 and 2.

No active golden or bald eagle nests were located during the survey. Two previously recorded golden
eagle nest locations were observed, but no nesting activity was evident during the survey. All other
previously recorded nest locations surveyed during this project were not found and are assumed to be
destroyed.

4.2 Prairie Grouse
One active sharp-tail grouse lek was found within the surveyed project area (Table 2) in 2012 and

2013. The active grouse lek is located on USFS land in the NEV4SEV4 of Section 4, T153N, R95W.
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Table 1. Active raptor nests

Survey Location
Ssecies Stociies Grrnes Distance \ft) from
Date Method | County |[SEC| QQ |TWP|RNG Corridor

Swainson’s Hawk Private April 14,2012 | Aerial | McKenzie | 13 | NW, SE | 150 | 96 4,700
Swainson’s Hawk Private Aprill4,2012 | Aerial | Williams | 32 | NW, SE | 155 | 95 1,500
Red-tailed Hawk Private April 142012 | Aerial | McKenzie | 12 | NW, SE | 151 | 96 500
Red-tailed Hawk Private April 14,2012 | Aerial | McKenzie | 12 | NW, SE | 151 | 96 600
Red-tailed Hawk Private April 14,2012 | Aerial | McKenzie | 27 | NE,SW | 153 | 95 4,000
Red-tailed Hawk USFS April 14,2012 | Aerial | McKenzie | 9 | NW, NE | 153 | 96 800
Swainson’s Hawk Private May 23, 2013 | Ground | McKenzie | 13 | NW, SE | 150 | 96 4,700
Red-tailed Hawk Private May 23, 2013 | Ground | McKenzie | 12 | NW,SE | 151 | 96 800
Red-tailed Hawk Private May 23, 2013 | Ground | McKenzie | 27 | NW, SW | 153 | 95 3,800
Great Horned Owl Private May 23, 2013 | Ground | McKenzie | 20 | NE,NE | 155 | 95 1,800
Red-tailed Hawk Private May 23, 2013 | Ground | Williams | 18 | SE,NE | 155 | 95 700
Unidentified Private May 23, 2013 | Ground | Williams | 7 | SE,NW | 155 | 95 2,300
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Table 2. Active prairie grouse leks

Survey Location
G Di ft) £
Lo | Do 0o
Date Type Attendance County |SEC|QQ RNG | Longitude
Sharp-tail | USFS | Apr 21 2011 | Aerial 20 McKenzie| 4 | NE | 153 | 95 |48.09941 200
Grouse May 3, 2012 | Ground SE -102.898
Carlson McCain, Inc. Page 7of 7
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BakkenLink Pipeline - Raptor and Prairie Grouse Survey Spring 2014

1.0 INTRODUCTION

Carlson McCain, Inc. conducted a survey for raptor nests and prairie grouse leks (sharp-tail grouse and
sage-grouse) for BakkenLink Pipeline, LLC (BakkenLink) along the proposed Phase II of the
BakkenLink crude oil pipeline system on May 19-21, 2014. The proposed pipeline system consists of
approximately 37 miles of 16-inch steel crude oil pipeline extending from the Dry Creek Terminal in
McKenzie County, North Dakota to the Beaver Lodge receipt point in Williams County, North
Dakota being developed by an affiliate of BakkenLink. The survey area includes the following
counties: McKenzie and Williams in North Dakota.
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2.0 BACKGROUND INFORMATION

Records from the North Dakota Game and Fish Department (NDGF), North Dakota Parks and
Recreation Department Heritage Inventory (NDPRC), US Fish and Wildlife Service (USFWS), US
Forest Service (USFS), and Bureau of Land Management (BLM) were reviewed to determine the
locations and status of previously observed and recorded raptor nests and prairie grouse leks. Results
of the 2012 and 2013 surveys were also reviewed.

The majority of the proposed route is located on private land; however, portions of the route are
located on US Army Corps of Engineers (USACE), USES lands, and North Dakota Department of
Trust lands. The USFS and BLM require spring surveys to document active raptor nests and prairie
grouse leks on their managed lands. The NDGF and USFWS recommend that raptor and prairie
grouse surveys be conducted along the entire route. Surface occupancy and construction timing
restrictions may be recommended by these agencies in proximity to active raptor nests and prairie
grouse lek locations.

The pipeline crosses varying topography including gently rolling hills, badland inclusions, steep
wooded native draws, and level agricultural lands. Large trees and steep clay breaks located along the
route provide suitable nesting habitat for migratory raptors. Green ash and American elm are the most
common trees in grassland drainages; whereas, Eastern cottonwood are common along river systems
and streams. Shelterbelts in croplands and near farm residences include several native and introduced
tree species. In North Dakota breeding and nest initiation begins in February and nesting continues
through late July or August.

The proposed construction activities may affect raptor and migratory bird species through direct
mortality, temporary habitat degradation, and/or temporary displacement of individual birds. These
impacts are regulated in part through the Migratory Bird Treaty Act (MBTA), the Bald and Golden
Eagle Protection Act (BGEPA), and USFWS Endangered Species Act of 1973.

Under the MBTA and BGEPA, the USFWS recommends pre-construction nest surveys if construction
takes place between February 1 and July 15 to avoid disturbance to migratory bird nests. Pre-
construction surveys are to take place no more than 5 days in advance of construction. The USFWS
may request to be consulted to determine mitigation measures to avoid disturbance of located
nests. Mitigation measures may include applying an avoidance buffer around nest locations or
delaying construction in that area until young of the year are fledged.

The USFS has a no surface occupancy (NSO) boundary within line of site of active golden eagle, bald
eagle, merlin, ferruginous hawk, peregrine falcon, prairie falcon and burrowing owl nests. The NSO
boundary is set at 1-mile for bald eagle and peregrine falcon nests, ¥2-mile for golden eagle merlin, and
ferruginous hawk nests and Y4-mile for prairie falcon and burrowing owl nests. The timing of
preconstruction surveys is February 1 through July 31. A known raptor (previously listed species) nest
must be inactive for each of the previous seven years to waive the NSO restrictions.
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Sharp-tail grouse leks, or dancing grounds, are generally located on rolling to flat native grasslands
with short vegetative height, but may also occur on cultivated agricultural lands. Males generally select
hilltops, ridges, or flats with a good field of view. Lek locations may be used for several years, but may
become abandoned if vegetation structure gets too high. Peak lek attendance is April to early May.
The USFS has set a timing restriction on construction within a 1 mile line of sight radius of active
sharp-tailed grouse leks from March 1 - June 15. In addition, there is a no surface occupancy
restriction within Y4mile line of sight of a grouse lek. The restrictions are waved if the lek has been
inactive for two previous consecutive breeding seasons.

Currently in North Dakota, the greater-sage grouse’s range is limited to the extreme southwest portion
of the state. Greater sage-grouse numbers have been in a downward trend since the 1960’s due to
habitat loss and fragmentation. The survey area is outside the pre-settlement range of the greater sage-
grouse and none were observed during the surveys.
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3.0 METHODS

An aerial survey for raptor nests and sharp-tail grouse was conducted May 19" and 20", 2014, in a
Cessna 172, fixed-wing aircraft with a qualified wildlife biologist and a pilot. Transects were generally
flown Vamile each side of the proposed centerline along the entire length of the proposed route.
Additional transects were flown ¥4mile each side of the proposed centerline on U.S. Forest Service
lands. The survey was conducted approximately 50-200 feet above the ground surface.

Ground surveys for sharp-tail grouse leks on USFES lands within one-mile of the proposed route were
conducted on May 21, 2014. Lek locations documented during the aerial survey were visited to
confirm activity. Weather conditions at the time of the surveys were favorable for detection (i.e. partly
cloudy with light winds of 5-10 mph).
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4.0 SURVEY RESULTS

4.1 Raptor

A total of ten raptor nests were documented within one mile of the proposed route during the 2014
survey. Nine of the nests were determined to be occupied or active. The active nests included five red-
tailed hawk nests, two great horned owl nests, one golden eagle nest, and one Swainson’s hawk nest.
Active raptor nests locations are depicted on the figures in Appendix A and summarized in Tables 1.

Three of the active nests were documented during prior surveys conducted along the route. The great
horned owl nest located in Section 13, Township (T) 150 North (N), Range (R) 96 West (W), was
documented as an active Swainson’s hawk nest in 2012. Similarly, the Swainson’s hawk nest located in
Section 27, T153N, R95W, was recorded as an active Red-tailed hawk nest in 2012. The red-tailed
hawk nest located in Section 18, T155N, R95W, was occupied by a red-tail hawk at the time of the
2013 survey. All other previously recorded nest locations surveyed during this project were not found
and are assumed to be destroyed.

4.2 Prairie Grouse

One active sharp-tail grouse lek was found within the surveyed project area (Table 2). The active grouse
lek is located on USFES land in the NEYSEY4 of Section 4, T153N, R95W. Currently, the proposed
route crosses the lek location. The lek was documented as being active during the both the 2012 and
2013 surveys. The active shape-tail grouse lek location is depicted on the figures in Appendix A and
summarized in Tables 2.
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Table 1. Raptor Nests

Survey Location
Ssecies Stociies Grrnes Distance \ft) from
Date Method | County |[SEC| QQ |TWP|RNG Corridor
Great Horned Owl Private May 19, 2014 | Aerial | McKenzie | 13 | NW, SE | 150 | 96 2,900
Red-tailed Hawk Private May 19, 2014 | Aerial | McKenzie | 18 | NW, SW | 150 | 95 1,250
Red-tailed Hawk Private May 19, 2014 | Aerial |McKenzie| 7 | NE,NE | 150 | 95 4,000
Great Horned Owl Private May 19, 2014 | Aerial | McKenzie | 18 | NW, NW | 151 | 95 1,500
Swainson’s Hawk Private May 19, 2014 | Aerial | McKenzie | 27 | NW, SW | 153 | 95 1,650
Red-tailed Hawk Private May 19, 2014 | Aerial | McKenzie | 18 | NW, SE | 152 | 95 4,700
Golden Eagle NDGF May 19, 2014 | Aerial | Williams | 17 | SE,SE | 154 | 95 4,250
Red-tailed Hawk Private May 19,2014 | Aerial | Williams | 18 | NE,NE | 155 | 95 1,000
Inactive Private May 19, 2014 | Aerial | Williams | 18 | SE,NE | 155 | 95 750
Red-tailed Hawk Private May 19, 2014 | Aerial | Williams | 17 | SE,NW | 155 | 95 600
Carlson McCain, Inc. Page 60f 6
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Table 2. Prairie Grouse Lek

Distance (ft) from

Survey Location Corrid
Species Surface Owner orrcor
Date Type County |SEC QQ I'WP RNG
Sharp-tailed Grouse USFS May 21, 2014 | Ground |McKenzie| 4 | NE,SE | 153 | 95 0
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1.0 Introduction

BakkenLink Pipeline LLC is proposing to build, own, and operate an approximately 37-mile long
pipeline (Project) for the transportation of crude oil from existing and proposed truck receipt
locations and pipeline gathering receipt stations. The proposed pipeline will be constructed in
portions of McKenzie and Williams counties, North Dakota.

The spread of noxious weeds can be a significant issue in construction projects that involve land
disturbance. Measures must be taken to prevent the spread of noxious weeds during
construction and operation and maintenance (O&M). Earth moving activities and the use of
contaminated fill, seed, or erosion control products contribute to the spread of weeds.

Likewise, the spread of Aquatic nuisance species (ANS) is potentially significant from
construction in and through multiple water bodies and watersheds. ANS may be spread by
using equipment used on/in other water bodies where ANS may attach themselves to the
equipment. The pipeline and materials themselves are not a concern, as they will be new
materials, manufactured specifically for this project.

Noxious weeds are present along the proposed right-of- way (ROW) (see Section 2.3). The
disturbance from construction could introduce new noxious weed species or facilitate the spread
of existing populations. It is important to note that much of the area where construction will
occur is adjacent to pasture and agricultural lands that are already disturbed from grazing and
agricultural land use practices. Disturbed pastures and barren, fallow agricultural fields provide
abundant habitat for spreading noxious weed populations.

BakkenLink recognizes that prevention is the most cost-effective approach to noxious weed and
ANS management. BakkenLink will assist federal, state, and local agency weed control efforts,
comply with preventative requirements, and implement control measures on areas of the Project
identified to be of special concern.

1.1 Plan Purpose/Objectives

This Noxious Weed Control Plan (Plan) is intended to address methods to prevent, mitigate,
and control the spread of noxious weeds and ANS during construction and O&M of the
proposed pipeline. BakkenLink and its contractors will be responsible for implementation of the
methods described in this Plan.

BakkenLink will comply with State of North Dakota, County, and federal agency requirements
implemented to prevent the spread of noxious weeds and ANS. BakkenLink will implement
weed control measures in areas of the Project ROW where noxious weeds have been identified.
Monitoring during construction and O&M will include the identification of areas along the ROW
where noxious weeds are present. Monitoring will also include an evaluation of the prescribed
control measures in their effectiveness of control.

Page 2
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2.0 Noxious Weeds and ANS
2.1 Noxious Weeds

Noxious weeds are opportunistic and often exotic (non-indigenous) plant species that readily
invade disturbed areas, often producing monocultures and preventing native plant species from
establishing communities. Noxious weeds also degrade agricultural productivity, soil and water,
wildlife habitat, and recreational and wilderness values.

The North Dakota Century Code (NDCC) 84.1-47-01(6) defines noxious weeds as any plant
propagated by either seed or vegetative parts which is determined by the commissioner, a
county weed board, or a city weed board, after consulting with the North Dakota State University
Extension Service, to be injurious to public health, crops, livestock, land, or other property.
Currently, there are eleven species or species groups (some include more than one species
and/or cultivars) in North Dakota (North Dakota Administrative Code §7-06-01-02).  Pursuant
to NDCC 4.1-47 the control and the spread of noxious and invasive weeds is mandatory, and
dissemination of noxious weeds must be prevented.

North Dakota’'s noxious weed list (see description below) includes:

Absinth wormwood
Canada thistle
Diffuse knapweed
Leafy spurge

Musk thistle
Purple loosestrife
Russian knapweed
Spotted knapweed
Yellow toadflax
Dalmatian toadflax
Saltcedar

An identification guide to these and other potentially harmful weeds is included in Appendix A.

McKenzie County has developed a county noxious weed list with additional species that warrant
control within their jurisdiction.

McKenzie County’s noxious weed list includes:

Black henbane
Common burdock
Houndstongue
Halogeton

Baby’s breath

Page 3
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2.2 ANS

ANS are aquatic and terrestrial organisms, introduced into new habitats throughout the United
States and other areas of the world, that produce harmful impacts on aquatic natural resources
in these ecosystems and on the human use of these resources. Control of the spread of ANS is
delegated under the noxious weed control laws in North Dakota to the North Dakota Game and
Fish Department, which regulations are written in Chapter 30-03 of the North Dakota
Administrative Code (NDAC). The North Dakota ANS Management Plan is incorporated into
this plan by reference and included as Appendix B.

ANS have not been identified in any of the waterbodies or wetlands along the ROW. However,
it is imperative that the prescribed measures identified in the North Dakota ANS Management
Plan for cleaning of equipment being transported to the site, and working in or travelling through
wetlands and waterbodies, be followed. Wetlands and waterbodies are identified on the
construction line drawings. Further information, including lists of wetlands and waterbodies
identified by milepost can be found in the Construction Mitigation and Reclamation Plan
(CMRP).

2.3 Noxious Weed Inventory

Biological surveys for noxious weeds were conducted during 2014 to determine noxious weed
occurrence along the proposed ROW. The surveys focused on a 200-ft wide corridor centered
on the Project centerline. Noxious weed locations and the extent of localized populations were
delineated and recorded using global positioning system (GPS) equipment. Locations where
noxious weeds were present are depicted on the figures in Appendix C. The locations (by
milepost) are summarized in Table 2.

Table 2. Noxious weed locations

MP County Acres | Species (Common Name)

Dry Creek Terminal to Beaver Lodge
0.1 | McKenzie 0.19 | Canada Thistle
0.2 | McKenzie 0.04 | Canada Thistle
0.2 | McKenzie 0.11 | Canada Thistle
0.9 | McKenzie 0.03 | Common Burdock
0.9 | McKenzie 0.03 | Canada Thistle
0.9 | McKenzie 0.04 | Canada Thistle
1.2 | McKenzie 0.17 | Canada Thistle
1.4 | McKenzie 0.05 | Canada Thistle
2.6 | McKenzie 0.03 | Common Burdock
2.6 | McKenzie 0.03 | Canada Thistle
2.6 | McKenzie 0.01 | Canada Thistle
3.7 | McKenzie 0.54 | Canada Thistle
3.8 | McKenzie 0.03 | Canada Thistle
3.8 | McKenzie 0.03 | Canada Thistle
3.8 | McKenzie 0.03 | Canada Thistle
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MP County Acres | Species (Common Name)
3.8 | McKenzie 0.01 | Canada Thistle
3.9 | McKenzie 0.07 | Canada Thistle
4.5 | McKenzie 0.01 | Common Burdock
4.5 | McKenzie 0.01 | Common Burdock
4.5 | McKenzie 0.01 | Common Burdock
4.5 | McKenzie 1.04 | Canada Thistle
5.1 | McKenzie 0.04 | Canada Thistle
5.1 | McKenzie 0.05 | Canada Thistle
5.4 | McKenzie 0.04 | Canada Thistle
5.4 | McKenzie 0.01 | Common Burdock
7.2 | McKenzie 0.01 | Black Henbane
7.6 | McKenzie 0.01 | Canada Thistle
9.1 | McKenzie 0.11 | Canada Thistle

10.0 | McKenzie 4.65 | Canada Thistle
10.4 | McKenzie 0.23 | Canada Thistle
12.2 | McKenzie 0.01 | Canada Thistle
12.3 | McKenzie 0.03 | Canada Thistle
12.4 | McKenzie 0.01 | Canada Thistle
12.4 | McKenzie 0.01 | Canada Thistle
12.5 | McKenzie 0.04 | Canada Thistle
12.5 | McKenzie 0.01 | Canada Thistle
13.4 | McKenzie 0.05 | Canada Thistle
13.4 | McKenzie 0.05 | Canada Thistle
15.1 | McKenzie 0.15 | Canada Thistle
16.7 | McKenzie 0.61 | Canada Thistle
16.9 | McKenzie 0.01 | Canada Thistle
17.1 | McKenzie 0.01 | Canada Thistle
17.6 | McKenzie 0.39 | Canada Thistle
18.7 | McKenzie 0.01 | Canada Thistle
20.5 | McKenzie 0.01 | Canada Thistle
20.7 | McKenzie 0.15 | Common Burdock
21.0 | McKenzie 0.02 | Canada Thistle
21.6 | McKenzie 0.01 | Canada Thistle
23.2 | McKenzie 0.01 | Canada Thistle
23.2 | McKenzie 0.01 | Canada Thistle
25.5 | Williams 0.01 | Canada Thistle
25.5 | Williams 0.01 | Canada Thistle
25.5 | Williams 0.01 | Canada Thistle
25.6 | Williams 0.10 | Canada Thistle
25.6 | Williams 0.01 | Canada Thistle
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MP County Acres | Species (Common Name)
25.6 | Williams 0.17 | Canada Thistle
25.6 | Williams 0.14 | Canada Thistle
25.6 | Williams 0.02 | Canada Thistle
25.6 | Williams 0.20 | Canada Thistle
25.6 | Williams 0.12 | Canada Thistle
25.6 | Williams 0.07 | Canada Thistle
25.7 | Williams 0.01 | Canada Thistle
25.7 | Williams 0.04 | Leafy Spurge
25.7 | Williams 0.01 | Canada Thistle
25.7 | Williams 0.01 | Leafy Spurge
25.7 | Williams 0.01 | Canada Thistle
25.7 | Williams 0.02 | Leafy Spurge
25.7 | Williams 0.22 | Canada Thistle
25.7 | Williams 0.01 | Leafy Spurge
25.7 | Williams 0.61 | Canada Thistle
25.8 | Williams 0.01 | Leafy Spurge
25.8 | Williams 0.01 | Leafy Spurge
25.8 | Williams 0.01 | Leafy Spurge
25.8 | Williams 0.01 | Leafy Spurge
25.8 | Williams 0.01 | Canada Thistle
25.8 | Williams 0.01 | Leafy Spurge
25.8 | Williams 0.01 | Leafy Spurge
25.9 | Williams 0.01 | Canada Thistle
25.9 | Williams 0.01 | Canada Thistle
25.9 | Williams 0.01 | Canada Thistle
26.1 | Williams 0.01 | Musk Thistle
26.5 | Williams 0.01 | Leafy Spurge
26.5 | Williams 0.02 | Leafy Spurge
26.5 | Williams 0.04 | Leafy Spurge
26.8 | Williams 0.01 | Leafy Spurge
26.8 | Williams 0.42 | Leafy Spurge
27.2 | Williams 0.12 | Canada Thistle
27.9 | Williams 0.08 | Leafy Spurge
28.1 | Williams 0.03 | Canada Thistle
30.4 | Williams 0.01 | Canada Thistle
32.0 | Williams 0.11 | Canada Thistle
32.1 | Williams 0.03 | Canada Thistle
32.1 | Williams 0.05 | Canada Thistle
32.6 | Williams 0.07 | Canada Thistle
32.6 | Williams 0.01 | Canada Thistle
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MP County Acres | Species (Common Name)
32.6 | Williams 0.01 | Canada Thistle
32.6 | Williams 0.01 | Canada Thistle
32.7 | Williams 0.02 | Canada Thistle
32.7 | Williams 0.01 | Canada Thistle
32.7 | Williams 0.01 | Canada Thistle
33.0 | Williams 0.25 | Canada Thistle
33.1 | Williams 0.05 | Canada Thistle
33.7 | Williams 0.03 | Canada Thistle
33.7 | Williams 0.01 | Canada Thistle
33.7 | Williams 0.08 | Canada Thistle
34.9 | Williams 0.01 | Leafy Spurge
35.0 | Williams 0.11 | Canada Thistle
35.0 | Williams 0.03 | Canada Thistle
35.0 | Williams 0.01 | Canada Thistle
35.0 | Williams 0.01 | Canada Thistle
35.0 | Williams 0.01 | Canada Thistle
35.1 | Williams 0.01 | Canada Thistle
35.1 | Williams 0.01 | Canada Thistle
35.1 | Williams 0.01 | Canada Thistle
35.1 | Williams 0.01 | Canada Thistle
35.1 | Williams 0.01 | Canada Thistle
35.2 | Williams 0.05 | Canada Thistle
35.2 | Williams 0.01 | Canada Thistle
35.2 | Williams 0.01 | Canada Thistle
35.2 | Williams 0.01 | Canada Thistle
35.3 | Williams 0.01 | Canada Thistle
35.3 | Williams 0.01 | Canada Thistle
35.4 | Williams 0.03 | Canada Thistle
35.4 | Williams 0.01 | Canada Thistle
35.4 | Williams 0.07 | Canada Thistle
35.4 | Williams 0.01 | Canada Thistle
36.7 | Williams 0.02 | Canada Thistle
36.7 | Williams 0.01 | Canada Thistle
36.7 | Williams 0.01 | Canada Thistle
36.7 | Williams 0.16 | Canada Thistle
36.9 | Williams 0.60 | Canada Thistle
37.4 | Williams 0.27 | Canada Thistle
37.4 | Williams 0.06 | Canada Thistle
37.4 | Williams 0.01 | Canada Thistle

Access Roads
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MP County Acres | Species (Common Name)
41% Street McKenzie 0.02 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
41% Street McKenzie 0.02 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
41% Street McKenzie 0.01 | Canada Thistle
Moe Access Williams 0.26 | Canada Thistle
Moe Access Williams 0.23 | Canada Thistle
Pipe yards

Moe pipe yard | Williams 0.06 | Canada Thistle
Moe pipe yard | Williams 0.19 | Canada Thistle
Moe pipe yard | Williams 0.13 | Canada Thistle
Moe pipe yard | Williams 0.10 | Canada Thistle

These locations are not the only locations where weeds may be present. The figures and table
only depict locations where noxious weeds were present at the time of the 2014 survey(s).
Noxious weeds may be present at other locations along the ROW due to their invasive nature
and potential for spreading from other areas.

Quialified biological monitors or environmental inspectors will be used to conduct on-site
biological monitoring before and during construction. In addition, BakkenLink will provide its
Contractors with information and training regarding noxious weed management and
identification prior to construction. The contractors will be required to report possible weed
populations that have not been recorded prior to disturbing the area.
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3.0 Best Management Practices

BakkenLink will implement Best Management Practices (BMPs) for conducting noxious weed
and vegetation control where necessary before and after construction. Generally, these include:

e BakkenLink will conduct awareness training to Project personnel regarding identification,
prevention, and control methods. No personnel will be allowed to enter the ROW before
training.

e Treat or contain weed populations that may be impacted or disturbed by construction
activity.

Use only certified weed-free straw/hay or use fiber roll logs for sediment control.

e Use only certified weed-free straw/hay for mulch.

e Clean all equipment of dirt and vegetation. The contractor shall pressure wash all
construction equipment prior to mobilizing/demobilizing from the Project. This includes
timber mats, cars, transporting trailers and trucks, and recreational equipment brought
on-site.

e Wash, or using an air compressor, blow clean all vehicles (including tires and
undercarriage) before leaving weed-infested areas.

e The Contractor shall implement pre-construction treatments such as mowing prior to
seed development or herbicide application to areas of noxious weed infestation prior to
other clearing, grading, trenching, or other soil disturbing work at locations identified in
the construction drawings.

¢ Minimize ground disturbance and vegetation removal as much as possible or practical.

Further discussion of specific BMPs is included in the following sections.
3.1 Construction Methods

Prior to construction, BakkenLink will mark all areas of the ROW, which contain infestations of
noxious, invasive species, or soil-borne pests. Such marking will clearly indicate the limits of
the infestation along the ROW. During construction, the Contractor shall clean the tracks, tires,
and blades of equipment by hand (track shovel) or compressed air to remove excess soil prior
to movement of equipment out of weed or soil-borne pest infested areas or utilize cleaning
stations to remove vegetative materials using water under high pressure.

In areas where infestations are identified in the field, the Contractor will stockpile cleared
vegetation and salvaged topsoil adjacent to the area from which they were stripped. Gaps in
the topsoil stockpile shall be maintained to keep stockpiled topsoil separate from topsoil where
infestations are not present. The Contractor will return topsoil and vegetative material from
infested sites to the areas from which they were stripped. The Contractor will not be permitted
to move soil and vegetative matter outside of the identified area of infestation.

Off-ROW areas related to the Project (construction/storage yards) will be kept weed free.
Inspection will be conducted on a regular basis to confirm weeds are not present. Weeds at off-
ROW areas will be treated in the same manner as ROW locations.
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3.2 Treatment Methods

Noxious weed control measures will be implemented in accordance with existing regulations
and jurisdictional land management agencies or landowner agreements. Treatment methods
will be based on species-specific and area-specific conditions (e.g., proximity to water,
wetlands, riparian areas, or agricultural areas) and time of year. Most noxious weeds identified
along the ROW may be treated by herbicide application. Mechanical methods of weed control
including mowing, discing, and hand pulling of small, localized and/or isolated infestations of
noxious weeds. Mechanical methods may be selected in lieu of herbicide treatment for select
locations. Discing will not be applied in native habitat areas.

3.3  USFS-Specific Requirements

The United States Forest Service (USFS) has specific requirements for noxious weed control on
USFS managed land. Guidelines provided by the USFS as they pertain to the BakkenLink
project are included in Appendix D. These guidelines include:

USFS Stipulations for Herbicide

Approved Herbicides for Oil and Gas Used on the Little Missouri National Grasslands
Noxious Weed Seed Viability Quick Reference Chart

Pesticide Use Proposal (Form FS-2100-2)

Pesticide Use Proposal Attachment A, Supplemental Information (DPG-2100-2A)
Pesticide Application Records/Year End Report

The location of noxious weeds within the pipeline ROW will be reported to the managing USFS
field office. The appropriate weed control procedures, including target species, timing of control,
method of control, and obtaining the appropriate authorizations will be determined in
consultation with USFS personnel.

3.3 Reclamation Methods
Reclamation specific BMPs include:

o Revegetate disturbed areas as soon as possible. Revegetation includes topsoil
replacement, planting, seeding, fertilizing, and weed-free mulching as necessary.

e Seeding will be conducted on disturbed areas that have reached final grade or that will
remain undisturbed for 30 days.

¢ Use seed and other plant materials that have been certified as weed free. Seed mixes
shall conform to the managing land agency specification(s).

e Use native materials where appropriate and feasible.

o Treat weeds adjacent to newly seeded areas prior to planting and treat planted areas for
weeds in the first growing season.

Monitoring will be conducted to assess ROW stability, revegetation progress, and percentage of
vegetative cover. Monitoring will assess whether applied treatment methods are effective in
controlling weeds and make recommendations for further treatment.
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3.4 Post-reclamation Methods
Post-reclamation specific BMPs include:

o Re-vegetate or otherwise prevent the establishment of weeds in the Project ROW and
documenting all ground-disturbing operations in noxious weed infested areas.

o Herbicide applications to noxious weed infestation areas after grass species are
established.

e Treatment methods other than herbicide application, such as mowing and biological
methods, will be considered during the post-reclamation process.

Following pipeline construction, on any construction ROW over which BakkenLink will retain
control over the surface use of the land after construction (i.e., valve sites, metering stations,
pump stations, etc.), BakkenLink shall provide for weed control to limit the potential for the
spread of weeds onto adjacent lands. Any weed control spraying performed by BakkenLink
shall be done by a state-licensed pesticide applicator.

3.5 ANS Provisions

Any equipment, including recreational, to be used in water must follow precautions to avoid the
introduction of ANS. The Contractor shall implement the provisions of the North Dakota ANS
Management Plan (Appendix B). The provisions include, but are not limited to:

Remove all plants, animals, or fragments of plant or animals.

e Drain all water from motors, pumps, bilges, or other containers. If the equipment has
been drained for less than seven (7) days prior to arrival on site, a chemical or hot water
treatment sufficient to kill ANS organisms shall be utilized.

e Visually inspect to detect any presence of ANS.

e Equipment to be cleaned and inspected includes transporting trailers and trucks.
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4.0 Herbicide Application, Handling, Spills, and Cleanup
4.1 Herbicide Application and Handling

Herbicide treatment of selected areas along the ROW will be carried out where noxious weed
species are problematic and form a significant portion of the vegetation community in
comparison to adjacent areas. In areas where the occurrence of noxious weeds adjacent to the
ROW makes eradication impossible, no herbicide treatment will be applied; however, other
weed control methods will be employed.

Only herbicides approved for use within treated lands will be used (permitted by the relevant
land management agency). The selected herbicide and application method will be adapted to
target only noxious weeds and therefore preserve and retain native plants. If weeds are found
near sensitive sites, proper buffers will be used to prevent the spread of herbicides to these
areas. The Contractor shall not use herbicides in or within 100 feet of a wetland or waterbody,
unless the herbicide is approved for such application. No treatments will occur without prior
coordination with and approval of the land managing agency and landowner.

All herbicide applicators will be licensed in the State of North Dakota. Application of herbicides
will be suspended during any of the following conditions:

e Wind velocity exceeds ten miles per hour (mph) during application of liquids or 15 mph
during application of granular herbicides;
Snow or ice covers the foliage of noxious weeds; or

o During precipitation events or when precipitation is expected within 24 hours.

Herbicides will be applied using vehicle mounted sprayers (e.g., handgun, boom, and broadjet
nozzle injector) mainly in open areas that are readily accessible by vehicle. Hand application
methods (e.g. backpack sprayer) that target individual plants will be used to treat small or
scattered weed populations in rough terrain. Calibration checks of equipment will be conducted
at the beginning of spraying and periodically during that use to ensure that proper application
rates are achieved.

Herbicides will be transported to the Project site daily with the following provisions:

¢ Only the quantity needed for that day’s work will be transported;

o All herbicides will be transported in the original container, in a manner that prevents
tipping or spilling, and in a compartment isolated from food, clothing, and safety
equipment;

e Mixing will be done at equipment/storage yards and at a distance greater than 200 feet
from open or flowing water, wetlands, or other sensitive areas. No herbicide will be
applied at these areas unless authorized by appropriate regulatory agencies; and

¢ All herbicide equipment and containers will be inspected for leaks daily.

4.2 Herbicide Spills and Cleanup

All reasonable precautions will be taken to avoid herbicide spills. In the event of a spill, cleanup
will be immediate. Contractors will follow the provisions in the Spill Prevention Containment and
Countermeasure (SPCC) Plan developed for this Project. Contractors will keep spill kits in their
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vehicles and in herbicide storage areas to allow for quick and effective response to spills. Items
to keep in the spill kit(s) are:

Protective clothing and gloves;

A minimum of 20 pounds of suitable commercial adsorbent and barrier materials;
Plastic bags and bucket:

Shovel;

Fiber brush and screw-in handle;

Dust Pan;

Caution tape; and

Detergent.

Response to an herbicide spill will vary depending on the material spilled and the size and
location of the spill. The order of priorities after discovering a spill are to protect the safety of
personnel and the public, minimize damage to the environment, and conduct cleanup and
remediation activities.

4.3  Spill Reporting

All personnel applying herbicides will have readily available copies of the appropriate material
safety data sheets (MSDS) and the herbicide label(s) for the herbicides being used. All
herbicide spills will be reported in accordance with applicable laws and requirements. Further
information regarding spill response and reporting can be found in the SPCC Plan.
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5.0 Monitoring

Monitoring of noxious weeds will be conducted as part of on-going O&M inspections.
BakkenLink will maintain ongoing communication with individual landowners, counties, and
land management agencies regarding noxious weeds. These parties will also be supplied with
BakkenLink contact information to report noxious weeds along the ROW. BakkenLink will
maintain operations personnel trained in the identification of noxious weeds, who will contribute
to monitoring reports by documenting noxious weeds observed during the normal course of
O&M.

Monitoring will continue for a period of three (3) years after any ground disturbance takes place.
Monitoring will be conducted on an annual basis, or as needed following a report of an
infestation. Known infestation sites will be monitored on an ongoing basis or until noxious
weeds at the site are controlled. BakkenLink shall be responsible for reimbursing all
reasonable costs incurred by owners of land adjacent to aboveground facilities when the
landowners must control weeds on their land that can be reasonably determined to have
spread from land occupied by BakkenLink’s aboveground facilities.

Monitoring records will:

¢ Identify and evaluate noxious weed conditions in the first and second growing seasons
following construction, with particular attention given to any infestations occurring in
previously unaffected areas;

¢ Identify and evaluate locations where additional remedial action or treatment may be
required and recommended treatment actions; and

e Record noxious weed control treatments carried out in the reporting period.
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Appendix A

Identification and Control of Invasive and
Troublesome Weeds in North Dakota
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is publication was made possible by

collaboration of the authors, the North

Dakota State University Extension
Service and the North Dakota Department of
Agriculture, with funding from the U.S. Forest
Service for printing. This publication is intended
to help land managers properly identify and
control noxious and invasive weeds found in
the state. The current list of 11 noxious weeds
are included, as well as species listed by various
counties as noxious. Other species included are
either invasive weeds found in bordering states
with the potential to move into North Dakota or
are commonly misidentified native species that
do not require control efforts, such as the native
thistles.

Control recommendations are current at
publication, but options change rapidly. Before
beginning any management program, please
consult with your local county Extension agent
and/or weed officer for the latest chemical,

cultural and biological control recommendations.

Chemical control recommendations are updated
annually and printed in the “North Dakota Weed
Control Guide,” Extension publication W-253,
and are updated more frequently on the Web at
www.ndsu.edu/weeds.

For the latest in biological control options,
contact the North Dakota Department of
Agriculture and/or the local staft of the U.S
Department of Agriculture -Animal and Plant
Health Inspection Service in Bismarck.
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ABSINTH
WORMWOOD

State Noxious Weed List: Yes.

Absinth wormwood is a member of the sagebrush family,
which is easily recognized by the strong sage odor. The
plant also is known as American or common wormwood,
mugwort or madderwort, and wormwood sage. Unlike
other plants in the sagebrush family, absinth wormwood
dies back to the root crown each winter, with new shoots
emerging each spring. Absinth wormwood is grown in
herb gardens for the sage flavor of the leaves. The young
flower heads are the source of aromatic oil used to prepare
vermouth and absinth. The oil of absinth wormwood is
also an active ingredient in antiseptic liniments.

Identification and growth form:

Absinth wormwood is a perennial fragrant forb or herb.
The plant commonly grows 3 to 5 feet tall at maturity.
Absinth wormwood is woody at the base and regrows from
the soil level each spring from a large taproot. Leaves are
light to olive green, 2 to 5 inches long and divided two or
three times into deeply lobed leaflets. Leaves and stems are
covered with fine, silky hairs that give the plant a grayish
appearance. Flower stalks appear at each upper leaf node
and produce numerous yellow flower heads 1/8 inch in
diameter, which appear from late July through mid-August
in North Dakota. Each fruit contains one seed, which is
less than 1/16 inch long, smooth, flattened and light gray-
brown. These small seeds are scattered easily by wind,
water and animals, and in hay. Absinth wormwood is a
prolific seed producer but also can spread by short roots.
The plant is most often found on dry soils, in overgrazed
pasture and rangeland, wastelands and roadsides.

Why is this plant a concem?

Absinth wormwood causes economic losses by reducing
available forage, tainting the milk of cattle that graze it,
and medically as a pollen source for allergies and asthma.
Absinth wormwood can reduce forage production severely
in pasture and rangeland and is especially troublesome
when land is overgrazed. Allergy sufferers should avoid
walking through absinth wormwood infestations when the
plant is flowering in late July and August.

How do | control this plant?

Chemical. A variety of auxin-type herbicides,
including products that contain clopyralid
(Stinger, Transline or Curtail), dicamba
(various), Milestone (aminopyralid), 2,4-D,
Tordon (picloram) and glyphosate (various),
will control absinth wormwood. These
herbicides should be applied when the plant

is at least 12 inches tall and actively growing.
Herbicides applied too early in the growing
season generally result in poor control.
Herbicides applied from late June until mid-
August have given better residual control the
following growing season than either spring or
fall treatments. If a fall treatment is desired, the
plants should be mowed in early to midsummer
to promote active regrowth and to improve
herbicide coverage.

Cultural. Livestock generally will not graze
absinth wormwood except in early spring.
Mowing and cultivation do not control this
weed.

Biological. No biological control agents or
pathogens are available for this weed.
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BABY'S BREATH

State Noxious Weed List: No.

Baby’s breath is an ornamental plant of Eurasian origin
introduced to the U.S. in the 1800s. The plant is a member
of the Pinks or Carnation family and is used by the

floral industry as a filler in bouquets. The plant escaped
cultivation and now infests pasture and rangeland in
several areas of the West.

Identification and growth form:

Baby’s breath is a perennial with widely branching stems.
The plant often grows to 3 feet tall and is easily identified
by the presence of many small white flowers. The leaves
occur in pairs of up to 4 inches long and end with a point.
The number of leaves decreases with increasing plant
height and during flowering. The flowers are small, about
1/8 inch, and generally white and five lobed, often with a
purple midstripe. Flowering occurs from late June to late
August in North Dakota.

Seeds are black, with two to five contained in capsules, and
resemble pepper. The seeds can germinate in 10 to 15 days
and plants grow rapidly. Each plant can produce 10,000 or
more seeds, which are spread when the branches dry, break
off and are moved in the wind similar to Russian thistle
and kochia. The plant has a large, deep taproot that allows
it to grow well in dry and poor soil conditions.

Why is this plant a concem?

Baby’s breath forms dense stands and displaces desirable
grasses and forbs. Because of the large taproot and the
ability to produce millions of seeds in a small area, this
plant is difficult to remove once it has established in an
area. Baby’s breath has been listed as a noxious weed in
several Western states.

How do | control this plant?

Chemical. Baby’s breath can be controlled
with herbicides that contain metsulfuron
(Escort or Ally) applied during the bolt to
preflower growth stage.

Cultural. Hand-pulling this weed is not
practical because of the large taproot. Baby’s
breath has not become a problem in cropland
that is cultivated.

Biological. No biological control agents or
pathogens are available for this weed.
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BLACK HENBANE

State Noxious Weed List: No. Why is this plant a concermn?

Black henbane is native to Europe and was cultivated Black henbane contains alkaloids (hyoscyamine, hyoscine
as a medicinal and ornamental plant. In 1670, the plant or scopolamine, and atropine) that have caused occasional
escaped cultivation in the United States and became livestock poisoning. The plant is not usually grazed by
sparingly naturalized by 1859. Black henbane has since animals unless more palatable forage is unavailable. All
spread throughout much of the United States, particularly ~ parts of the plant, including the seeds, contain the alkaloids
in the Northeast, Midwest and the Rocky Mountains. that can be toxic to humans and animals if eaten. Even just
Two alkaloids in black henbane tissues (hyoscyamine and smelling the flowers can cause headaches and nausea in
scopolamine) are useful sedative or anti-spasmodic drugs some people.

when used under controlled conditions.

Identification and growth form: How do | control this plant?

Black henbane is an annual or biennial plant that can range
in height from 1 to 3 feet. Rosette leaves are alternate and
have petioles almost as long as the leaf blades. Stems of

Chemical. Herbicides recommended for
black henbane control include 2,4-D, dicamba

(various), Tordon (picloram) and glyphosate.

mature plants are erect, leafy, thick, coarse and widely Herbicides should be applied prior to flowering

branched. Leaves are alternate, oblong to ovate, coarsely o et casdl mivdeten

toothed to shallowly lobed and grayish green. The foliage is

covered with fine, sticky hairs and has a foul odor. Flowers Mechanical. Hand pulling, cutting or digging
are funnel-shaped, five-lobed, brownish yellow with dark small infestations of black henbane can be
purple veins, and arranged in long, leafy, spikelike clusters. effective. Wear gloves and protective clothing
Fruit of the plant is pineapple shaped, approximately 1 inch when handling these plants. Disking or plowing
long, and contains hundreds of tiny, black seeds. should be repeated annually because seeds can

) ) o persist in the soil for an extended period of
Seeds germinate and develop a rosette with a large, whitish time.
branched taproot the first growing season. During the
second growing season, the plant bolts and flowers from Biological. No biological control agents or
June to August. The plant produces hundreds of seeds pathogens are available for this weed.

from July to October that can remain viable for five years
or more.



FALSE and SCENTLESS
CHAMOMILE

(Matricaria chamomilla L. and Matricaria maritima L.)

False chamomile

False chamomile Scentless chamomile
(from NRCS plants database) (from NRCS plants database)

State Noxious
Weed List: No.

False chamomile (Matricaria chamomilla
L.) and scentless chamomile (M. maritima
L.) are members of the aster family and
have flowers that resemble the common
daisy. Some taxonomists place these
plants in the genius Anthemis. Both plants
are native to Eurasia, are considered
naturalized in the northern Great Plains
and are common in the region. The

most obvious difference between the

two species is the pleasant aroma of false
chamomile, while, as the name implies,
scentless chamomile has very little odor
when crushed.

Scentless chamomile
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FALSE and SCENINRSS-.
CHAMOMILE

False chamomile has been used for medicinal purposes for
hundreds of years and most often is consumed today as
chamomile tea, which reportedly has relaxation benefits.
As with many homeopathic medicines, chamomile is
credited with curing a variety of aches and illnesses,
including soothing and calming of nerves, reducing
inflammation and aching muscles, and reducing hay

fever, asthma and morning sickness. Today chamomile
commonly is found in air fresheners, cosmetics, insect
repellents and potpourri.

Identification and growth form:

Both chamomile species are annual herbs and have

white daisylike flowers. False chamomile blooms from
May through August, and scentless chamomile blooms
somewhat later from June through September. Plants
grow 6 to 18 inches tall and commonly are found in wet
sites, road ditches, old gardens and weedy (waste) areas.
Scentless chamomile flowers tend to be larger (1 to 1.5
inches across) than false chamomile (0.5 to 1 inch across).
Seeds are approximately 2 millimeters long, dark brown,
with three ribs on one side and a broad brown central area
on the other. Both plants have very finely divided leaves
from 0.75 to 2.3 inches long, but scentless chamomile
generally has more leaves and appears more bushy than
false chamomile.

Why is this plant a concermn?

False chamomile was a candidate for the North Dakota
state noxious weed list in the late 1970s and early 1980s
because the weed was spreading fast in cropland, especially
in the north-central region of the state. Many farmers were
concerned because false chamomile was tolerant to all
herbicides then available for use in crops. However, with
the introduction of Glean (chlorsulfuron), landowners
had an effective herbicide for false chamomile control.
This plant is listed on several county noxious weed lists.
Spring and fall-emerging plants can reduce wheat yields
by 20 percent to 60 percent if left unattended. In addition,
scentless chamomile has poor nutrition value and is not
palatable to livestock.
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Several other members of the “daisy” family,
including pineapple-weed [Matricaria matricarioides
(Less.) Porter], oxeye daisy (Chrysanthemum
leucanthemum L.) and dog fennel or mayweed
chamomile (Anthemis cotula L.), also can become
weedy. Of these species, oxeye daisy has been the
most invasive and is included on several state and
provincial noxious weed lists.

How do | control these plants?

Chemical. Today, chamomile species can

be controlled easily with any sulfonylurea
herbicide such as Ally, Cimarron or Escort
(metsulfuron) and Telar (chlorsulfuron).
Bromoxynil plus MCPA and Tordon (picloram)
also provide good chamomile control.

Mechanical. Hand-pulling can be an

effective control method in small infestations
of chamomile. Mowing early in the growing
season or before plants flower will reduce
populations but should be repeated often.
Shallow tillage is recommended during hot, dry
weather.

Biological. Several biological control agents
have been researched for scentless chamomile
control. The seed-head weevil, Omphalaplon
hookeri, feeds on developing seeds of the
plant, thereby reducing seed production. The
stem-boring weevil, Microplontus edentulous,
feeds on the interior of the stem and produces
hollow areas that reduce the vigor of the plant.
Rhopalomyia tripleurospermii, the scentless
chamomile gall midge, forms a gall on the
plant, which acts as a nutrient sink that can
interrupt and stunt the growth of the plant.
Research still is being conducted on these
biocontrol agents to predict effectiveness in
reducing plant population.



COMMON BURDOCK

[Arctium minus (Hill) Bernh.]
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COMMON BURDOCK

State Noxious Weed List: No.

Common burdock, also referred to as wild rhubarb, is a
member of the Asteraceae or sunflower family. Common
burdock is native to Europe and now is established
throughout much of North America. A tea once was made
from the roots to treat gout and rheumatism. The plant

is able to spread to new areas by seeds that are found
within burs of the plant that cling to hair, fur or clothing of
passing animals or people.

Identification and growth form:

Common burdock often is found growing along roadsides
and ditch banks and in pastures and waste areas. Burdock
is a taprooted biennial that reproduces only by seed. In

the first year of growth, the plant forms a rosette of large,
heart-shaped, thickly hairy leaves similar to rhubarb.
Burdock plants bolt in the second year of growth and grow
3 to 10 feet tall. Leaves of the plant are alternate and large
with the broadest leaves located at the base. Leaves are dark
green above and whitish green and woolly-hairy beneath
with margins that are toothed or wavy. Flowers of the plant
are pink, lavender, purple or white and 0.75 inch across.
Numerous flower heads present are borne in leaf axils or

at the end of branches. The heads are enclosed in a prickly
bur that is composed of numerous smooth or woolly bracts
that are tipped with hooked spines.

The head, or bur, of the flower breaks off and scatters the
seeds. Achenes are gray to brown, mottled, oblong, about
0.25 inch long, flattened and slightly curved. Flowering and
seed production occur from July to September. One plant
is capable of producing 15,000 to 60,000 seeds.
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Why is this plant a concem?

The plant is a host to powdery mildew and root rot that
can spread to economically important plants. Burs of
common burdock can become entangled in the wool of
sheep and significantly damage the quality. Burs also can
become entangled in the hair of livestock, allowing seeds
to be distributed to new areas. The burs can cause eye
disease, mouth sores and skin infections. In addition, milk
products may become tainted if the plant is grazed in large
quantities.

Common burdock has been used as a medicinal herb;
however, the plant has been listed as a poisonous plant
due to its diuretic effects. The bristles of the plant also may
cause localized allergic reactions for some individuals.

How do | control this plant?

Chemical. Burdock is controlled easily by
herbicides such as 2,4-D, dicamba (various)
and Escort (metsulfuron). However, the plant
usually grows in areas difficult to reach with
spray equipment. Herbicides are most effective
when applied in the first year during the rosette
growth stage of the plant.

Cultural. Hand-pulling or digging can be an
effective control method for small infestations
if conducted prior to seed production.

The plant will not survive in areas that are
tilled. Mowing or cutting can eliminate seed
production if conducted after the plant has
bolted but prior to flowering.

Biological. The burdock moth Metzneria
lappella Zeller provides some control of seed
production. The larvae feed on burdock
seed but damage varies greatly from year to
year since the number of healthy larvae per
bur ranges widely. The adults emerge in late
June to early July and have pale brown wings
approximately 0.5 inch across.



COMMON TANSY

(Tanacetum vulgare L.)
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COMMON TANSY

State Noxious Weed List: No.

Common tansy, also referred to as garden tansy, golden
buttons and bitter buttons, is a member of the Asteraceae
or sunflower family. Common tansy is native to Europe
and first was introduced to the United States as early

as the 1600s as an ornamental plant and for medicinal
purposes. The plant contains alkaloids that can be toxic
to humans and livestock if consumed in large quantities.
However, animals rarely ingest common tansy due to the
strong smell of the plant. Illnesses in humans have been
reported after hand pulling, suggesting toxins may be
absorbed through unprotected skin. Common tansy still is
used in some medicines and is listed in the United States
Pharmacopoeia as a treatment for colds and fever.

Identification and growth form:

Common tansy is an aromatic perennial forb or herb

that commonly grows from 1.5 to 6 feet tall. The plant
reproduces both by seed and creeping rootstocks. Roots

of the plant are fibrous and produce rhizomes. Stems of
the plant are purplish-red. Leaves are alternate, smooth to
slightly pubescent, 2 to 10 inches long and 1.5 to 3 inches
wide, and deeply divided into numerous narrow, toothed
segments that appear fernlike. Glandular dots on the leaves
of the plant produce the strong, unique odor of the plant.
Flowers of the plant are yellow, 0.25 to 0.5 inch across

and buttonlike in flat-topped, dense clusters. Each head is
composed of mainly yellow disk flowers that are arranged
at the stem top in a flat-top cluster in which the outer
flowers bloom first. Flowering typically occurs from July to
September. Flower heads turn brown and maintain their
shape at seed set. Seeds are yellowish brown with short
five-toothed crowns.

Common tansy sometimes is confused with tansy
ragwort (Senecio jacobaea L.). However, tansy ragwort is
nonaromatic, has ray flowers and does not have the sharp,
toothed leaves found on common tansy.
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Why is this plant a concem?

Common tansy is an aggressive plant that can form dense
vegetative colonies on disturbed sites and generally is
found on roadsides, fence rows, pastures, vacant lands,
stream bank, and waste areas. Disturbances can promote
the colonization and spread of the plant. Common tansy
reduces overall pasture productivity because the plant
displaces desirable grasses and forbs and animals are
reluctant to graze it. In addition, unpleasant tasting milk
may result when dairy cattle graze the leaves of common
tansy. Wildlife habitat also is affected negatively by the
plant.

How do | control this plant?

Chemical. Herbicides for common tansy
control include Escort (metsulfuron) and Telar
(chlorsulfuron). Chaparral (aminopyralid plus
metsulfuron) works well when infestations

of common tansy also include thistle species.
Herbicides may be most effective when applied
in the spring during early bud development.

Cultural. Hand-pulling or digging may
provide control for small infestations of
common tansy if the entire root system is
removed. However, gloves and protective
clothing should be worn to prevent absorption
of toxins through the skin. Mowing can reduce
seed production if conducted during the bud
stage; however, plants are able to regrow from
rootstock.

Biological. No biological agents or pathogens
are available for this weed.



DAME'S ROCKET

(Hesperis matronalis L.)

Fall rosette
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DAME'S ROCKET

State Noxious Weed List: No. Why is this plant a concem?

Dame’s rocket is an escaped ornamental from Eurasia and Even though this common garden flower has been in the
most often found along roads, streams, near woods and in U.S. since colonial times, it is now becoming invasive
thickets. The first introductions to North America began in many areas of the north-central Plains, especially in

in the 1660s and the plant is now considered naturalized. woody areas. Dame’s rocket is in the same family as garlic
However, infestations have been increasing rapidly in the mustard, an invasive plant that has invaded woody areas
north-central states. and forests in neighboring states such as Minnesota and

Wisconsin. Dame’s rocket aggressively competes with
native species and has been listed as a noxious weed by the

ldentification and growth form: USDA.

Dame’s rocket is a biennial or occasionally short-term

perennial herb in the mustard family. The plant resembles

phlox, but has four petals, not five. The plant grows 2 to

4 feet tall; the stems are erect and often branched. Leaves How do | control this plant?

are alternate, lanceolate, sharply toothed and pubescent. Chemical. Herbicides used for mustard

control in cropland such as MCPA and
2,4-D will kill Dame’s rocket and can be used
in wooded areas as long as the herbicide is not

Dame’s rocket flowers are found from early May through
June, fragrant and generally purple but occasionally pink
or white. Seeds are produced in long pods typical of the

tard family. D ’ ket int tte. . .
mustard family. Dame’s rocket overwinters as a rosette sy i e e e, sl prtie sl

rangeland weed control herbicides such as
Tordon, dicamba and Transline will not control
Dame’s rocket.

Cultural. Hand-pulling or digging Dame’s
rocket is an effective control measure. Seeds
remain in the soil for several years, so sites
should be revisited each year to keep the plant
from reestablishing.

Biological. No biological control agents or
pathogens are available for this weed.
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DOWNY BROME

(Bromus tectorum L.)
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DOWNY BROME

State Noxious Weed List: No.

Downy brome is native to the Mediterranean region and is
thought to have been introduced first near Denver, Colo.,
as a contaminant in packing material. The plant now is
distributed widely throughout North America. Downy
brome often is found as a contaminant in grass and crop
seed and is difficult to separate from the desirable species.

Identification and growth form:

Downy brome is an annual or winter annual grass that can
range in height from 4 to 30 inches. Seedlings are bright
green with conspicuously hairy leaves. Stems are erect,
slender and glabrous or slightly hairy. Foliage and seed
heads of mature plants often change color from green to
purple to brown or tan as the plant dries. A single downy
brome plant can be comprised of one or two tillers or as
many as 20 tillers. Inflorescence is dense, slender, usually
drooping, one-sided, and 2 to 6 inches in length. Spikelets
are nodding, slender and up to 0.75 inch long. Plants have
five to eight florets per spikelet. Long, straight awns are
attached to florets that are 3/8 to 5/8 inch long and are
usually purple at maturity.

Seedlings germinate in the fall or winter at very high

rates as soon as moisture conditions are favorable. Downy
brome grows rapidly until late fall when the soil freezes,
although above-ground growth may continue during warm
or rainy conditions. The root system often will continue

to develop throughout the winter. In the spring, the plant
develops rapidly and produces heads in late April to early
May, flowers within a week and produces seed by mid to
late June. Downy brome is a prolific seed producer with
production ranging from 25 to 5,000 seeds per plant.
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Why is this plant a concem?

Downy brome can thrive in a variety of habitats and the
plant quickly displaces desirable plant communities and
lowers plant diversity. Downy brome can be a ready fuel
source for fires because the plant grows in high densities
and dries down very early in the season. Downy brome is
palatable to livestock but only for a brief period during the
spring and early summer. The seeds have long awns that
may cause sores in the mouth and eyes of livestock that
graze it and reduce wool values when it attaches to sheep
as they walk through an infested area. Downy brome can
become especially weedy in winter wheat.

How do | control this plant?

Chemical. Several herbicides, including
Everest (flucarbazone), Olympus
(propoxycarbazone) and Beyond (imazamox),
are labeled for downy brome control in
cropland. Plateau (imazapic) applied in the
fall will control downy brome in pasture and
rangeland.

Mechanical. Hand-pulling small infestations
may eliminate current seed production.
Disking is often ineffective, unless tilled 4

to 6 inches deep in order to bury seeds and
prevent germination. Mowing may reduce plant
production but seeds already may be viable and
plants may regenerate new culms if conducted
during the early growth stage.

Biological. No biological control agents or
pathogens are available for this weed.



FlIELD BINDWEED

(Convolvulus arvensis L.)

é o State Noxious Weed List: No.

Field bindweed (creeping jenny) is a member of the morning
glory family and is well-adapted to the North Dakota climate and
environment. Field bindweed is a native of Europe and western
Asia and was introduced to this country during colonial days
when it was referred to as devilgut. Field bindweed primarily is

a problem in the dryland farming areas of the Great Plains and
Western states. Field bindweed is found in both cropland and
pasture and rangeland in North Dakota.

Identification and growth form:

Field bindweed is a long-lived perennial that produces a dense
ground cover. The twining stems vary from 1.5 to 6 feet or more
in length. Leaf size and shape are variable, but generally the leaves
are 1 to 2 inches long, smooth and shaped like an arrowhead.
Flowers are funnel-shaped, about 1 inch diameter and white or
pink. The flower stalk has two small bracts located 0.5 to 2 inches
below the flower. The bracts, along with leaf shape and smaller
flower size, distinguish field bindweed from hedge bindweed.

Field bindweed also may be confused with wild buckwheat

because of similarities in leaf shape and vining habit. However,
e N\ [ ~ wild buckwheat is an annual rather than a perennial and has a
very small (about 1/8 inch diameter) greenish-white flower.

Roots of established plants may extend 20 to 30 feet laterally and
be excavated as deep as 30 feet below the surface. Buds along the
root system can send up shoots that start new plants. The root
system contains a large quantity of carbohydrates that provide
energy for both above- and below-ground plant growth. Buds
located all along the root can send up new shoots or establish

a new patch when roots are cut and moved, such as from

cultivation.

-
L
-
L

Seeds of field bindweed vary from dark to brownish gray and
are about 1/8 inch long. The fruit is a small, round capsule that

contains up to four hard-coated seeds that can remain viable
for at least 50 years. Field bindweed produces numerous seed
in growing seasons with high temperatures and low rainfall and

humidity.

Field bindweed can be spread by seed, root fragments carried by
farm implements, infested soil adhering to the roots of nursery
\ / stock, root growth from infested areas and by animals.
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FIELD BINDWEED

Why is this plant a concem?

Field bindweed has a deep root system that competes
with crop plants for water and nutrients. Vines climb on
plants and shade crops, cause lodging of small grains and

How do | control this plant?

Established field bindweed is difficult to control.

An effective control program should prevent seed
production, kill roots and root buds, and prevent
infestation by seedlings. This plant is very persistent
and a successful control program must be more
persistent.

The best control of field bindweed is obtained with a
combination of cultivation, selective herbicides, and
competitive crops or forage grasses.

Chemical. Long-term control of field bindweed
from herbicides depends on movement of a sufficient
amount of herbicide through the root system to

kill the roots and root buds. This requires use of
systemic (movement throughout the plant) herbicides.
Examples of herbicides that will reduce field bindweed
infestations are products that contain dicamba
(various), Paramount (quinclorac), Tordon (picloram)
and glyphosate (various).

Successful control of field bindweed requires a long-
term management program. A herbicide applied

once never will eliminate established stands; rather,
several re-treatments are required to control field
bindweed and keep it suppressed. Because of long seed
viability and tremendous food reserves stored in the
roots, repeated chemical and/or mechanical control
measures must be used.

Herbicides should be applied when field bindweed
is growing actively and stems are at least 12 inches
long. Herbicide performance can vary greatly due to
environmental conditions in which the plants have
been exposed. Plants growing under moisture or
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make harvesting difficult by clogging machinery. Dense
field bindweed infestations may reduce crop yields by 50
percent to 60 percent. Land infested with field bindweed is
reduced in value.

heat stress usually have smaller leaves with a thicker
cuticle and slower biological processes than plants
growing in more favorable conditions. As plant

stress increases, herbicide uptake and translocation
decreases, which in turn decreases herbicide
performance. This is the reason why field bindweed is
harder to control in the more semiarid area of central
and western North Dakota than in the eastern region.

Cultural. Intensive cultivation controls newly
emerged seedlings, may kill young field bindweed
infestations and contributes to control of established
stands. Timely cultivations deplete the root reserves
of established plants and stimulate dormant seeds to
germinate.

Intensive cultivation alone is not practical because
crops cannot be grown during the tillage period, and
repeated tillage exposes the soil to erosion. However,
applying herbicides in combination with cultivation
has been successful in reducing both field bindweed
infestations and the number of tillage operations.

Biological. Two non-native insects have been
released to control field bindweed with very minimal
success. The bindweed gall mite (Aceria malherbae)
is microscopic in size and feeding by nymphs causes
galling of field bindweed stems. The larvae of the
bindweed moth (Tyta luctuosa) feed at night on field
bindweed flowers and leaves. Several native insects
occasionally feed on this weed but damage to the
plant has not been long-lived. No insect has been
released to feed on field bindweed roots, which would
be the most likely method of success in controlling
this weed.



HALOGETON

[Halogeton glomeratus (M. Bieb.) C. A. Mey.]
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HALOGETON

State Noxious Weed List: No.

Halogeton is a poisonous, noxious weed introduced from
Eurasia and first was reported in Nevada in 1934. Since
then it has spread to millions of acres in the western U.S.,
especially in range and wildlands. This plant often is found
in alkaline soils and semiarid regions, particularly when
the areas have been disturbed by overgrazing, off-road
vehicles, new roads and similar disturbances. Halogeton
was reported in North Dakota for the first time in 2009,
but because of the size of the infestations, it likely has been
in the state for some time.

Identification and growth form:

Halogeton is an annual weed in the goosefoot family and
grows from a only a few inches to more than 24 inches tall,
depending on location and moisture. Each plant has about
five main stems that grow out and then up from the crown,
branching out similarly to Russian thistle, which this plant
resembles. The blue-green leaves are small and sausage-
shaped, and have a short bristle or spine at the end. The
flowers are found in the leaf axils, greenish and not showey.
Even though the plant is an annual, the taproot can grow
nearly 2 feet down and out from the crown. Mature plants
have red stems. The brown-black seeds are contained in

a bracted pouch that often are mistaken for flowers and
give the plant a “wooly” appearance at maturity. Halogeton
produces as many as 75 seeds per inch of stem and seeds
are viable from one year (early season production) to more
than 10 years (developed after mid-August).
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Why is this plant a concem?

Halogeton contains soluble sodium oxalates that are
poisonous to sheep and cattle. The plant is not palatable
when green but may be consumed in toxic quantities in
late summer, fall and winter. Dried plants may contain 30
to 40 percent sodium oxalate, and the lethal dose for an
adult sheep is reached when the animal consumes 0.3 to
0.5 percent of total body weight in a short time. Cattle are
not likely to eat enough to be poisoned unless feed is short.
Sheep can develop a tolerance to halogeton through time
and consume this weed without illness if foliage from other
plants is also part of the diet.

How do | control this plant?

Chemical. 2,4-D will control plants if applied
very early in the spring prior to flowering.
Escort (metsulfuron) is very effective and can
be applied throughout the growing season.
Plateau (imazapic) also will control this

weed and can be applied both pre- and post-
emergence. Spike (tebuthiuron) provides total
vegetation control for several years and may be
desirable for use on railroad ballast and oil field
locations, where halogeton often is found.

Cultural. Halogeton is an early invader of
disturbed sites. Avoid overgrazing an area and
reseed disturbed sites to native grasses and
forbs to prevent halogeton from becoming
established. Halogeton competes poorly with
established perennial vegetation.

Biological. No biological control agents or
pathogens are available for this weed.



HOARY CRESS

[Cardaria draba (L.) Desv.]
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HOARY CRESS

State Noxious Weed List: No.

Hoary cress (also called whitetop) is native to the Balkan
Peninsula, Armenia, Turkey, Israel, Syria, Iraq and Iran.
The plant is widely introduced and naturalized throughout
Europe and all other continents. Hoary cress first was
introduced to the United States at Long Island, N.Y,, in
1862 through a ship’s ballast or contaminated seed.

Identification and growth form:

Hoary cress is a deep-rooted perennial forb that can grow
up to 2 feet tall. Stems of the plant are erect, branching
above, glabrous or slightly to densely pubescent below,
and appear gray. Hoary cress has both basal and stem
leaves. Basal leaves have scattered to dense pubescence,
are irregularly toothed to entire and taper to a short stalk
that attaches to the crown of the plant near the ground.
Middle and upper stem leaves are sparsely pubescent, have
two lobes clasping the stem and are grayish green. Flowers
of the plant are white, four-petaled and borne on slender
stalks. Seed capsules are shaped like an inverted heart and
usually contain two seeds. The seeds are oval or round at
one end, narrow to a blunt point at the other and reddish-
brown.

Seedlings of hoary cress germinate in the fall and
overwinter as rosettes. The perennial root system is
established the following spring and consists of vertical
and lateral roots. Both root types can produce adventitious
buds that develop into rhizomes and new shoots. Plants
flower from May to June and begin producing seeds by
July. A single plant can produce between 1,200 and 4,800
seeds each year, with a single flowering stem capable of
producing as many as 850 seeds. Seeds can remain viable
in the soil for approximately three years.
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Why is this plant a concem?

Hoary cress is an aggressive plant that can form dense
monocultures on disturbed land. Disturbances such as
grazing, cultivation and especially irrigation can promote
the colonization and spread of the plant. Hoary cress can
displace native plant species, thereby reducing biodiversity
and forage production. Whitetop contains glucosinolates
that can be toxic to cattle but livestock only graze hoary
cress in the spring if more palatable forage is not available.

How do | control this plant?

Chemical. Hoary cress is in the mustard
family so herbicides commonly used to control
mustards generally work well on this weed.
Escort or Ally (metsulfuron), Oust or Telar
(chlorsulfuron), MCPA and 2,4-D have been
used to control the plant. However, timing of
herbicide application is important and should
be done in early spring or in the fall after seed
germination.

Mechanical. Digging can provide control for
small infestations of hoary cress if the entire
root system is removed. Hand-pulling generally
is not effective because the root system may not
be entirely removed. Cultivation is the major
factor for the spread of the plant because root
fragments that are left behind can produce

new plants. Cultivation can eradicate plants if
cultivations are repeated frequently throughout
the growing season for a period of two to four
years.

Biological. No biological control agents or
pathogens are available for this weed.



HOUNDSTONGUE

(Cynoglossum officinale L.)
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HOUNDSTONGUE

State Noxious Weed List: No.

Houndstongue is a biennial poisonous herb that is native
to Eurasia. The plant is a member of the Borage family,
which includes more commonly known plants such as
Virginia Bluebells, Forget-Me-Nots and the fiddlenecks.
Houndstongue commonly is found in disturbed areas,
including roadsides, trails, and in pasture and woodlands
following soil disturbance or overgrazing.

Identification and growth form:

Houndstongue is a biennial that forms a rosette the first
year of growth and bolts and flowers the second season.
The plant only reproduces from seed, but can spread

great distances because the barbs on the nutlets cling to
clothing, machinery and animals. The leaves are oblong,
very pubescent and rough, which resembles a hound’s
tongue. Plants bolt during early summer, the second year
of growth, to a height of 1 to 4 feet and flower in mid-June.
The flowers are small, arranged in clusters and not showy.
Flower color ranges from red to burgundy. Each flower
produces three to four nutlets, which are flat and tear-drop
shaped with a very hard seed coat and numerous barbs.
Plants generally are found along trails and roadsides,

on the edge of wooded areas and in disturbed habitats.
Infestations often establish near areas where cattle and
other livestock rub against something such as fence posts
and trees or shrubs.

Why is this plant a concermn?

Houndstongue tends to be a nuisance weed rather than

a noxious plant unless infestations grow to become large
patches. The nutlets often become imbedded in the wool
or hair of livestock, which can cause a loss of value of the
wool and/or increase costs to remove the burs. Eye damage
can occur if burs become embedded in the eye or eyelids.
The burs can be problematic for hikers, hunters and
fishermen and also to their pets.

Houndstongue contains alkaloids that are especially toxic
to cattle and horses. The plant is rarely eaten in the green
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state; however, animals will eat the dried plant in hay.
Sheep are more resistant to the pyrrolizidine alkaloids than
other livestock, while horses, especially when confined to
small areas infested with houndstongue, are more likely

to ingest toxic levels. Fatal liver disease in horses occurred
following two weeks of feeding hay with as little as 6
percent houndstongue.

How do | control this plant?

Prevention is the best method to keep
houndstongue from invading North Dakota.
Use only certified weed seed-free hay and
eradicate new infestations before the plant can
spread.

Chemical. Escort (metsulfuron) is very
effective for controlling houndstongue and can
be applied throughout the growing season.
First-year houndstongue rosettes are easily
controlled with 2,4-D applied from late May

to mid-June. Second-year plants are much less
susceptible to 2,4-D. Plateau (imazapic) at high
rates will control houndstongue both pre- and
post-emergence, but grass injury, especially to
the cool season species is likely when Plateau is
applied at the maximum rate.

Biological. A root weevil, Mogulones cruciger,
has been released for control of houndstongue
in Canada. The insect has become well-
established in Alberta and has greatly reduced
the houndstongue infestation in that province.
However, this biological control agent has

not been approved for release in the U.S.
Several other insects are being evaluated for
biological control of houndstongue, including
a seed weevil (M. borraginis), a stem weevil
(M. trisignatus), a root beetle (Longitarsus
quadriguttatus) and a root fly (Cheilosia
pasquorum); however, initial results are not
nearly as promising as those of the root weevil.



RUSSIAN KNAPWEED

[Acroptilon repens (L.) DC.] syn. (Centaurea repens L.)
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RUSSIAN KNAPWEED

State Noxious Weed List: Yes.

Russian knapweed is the most widespread of the
knapweeds in North Dakota. It also is the only perennial of
the noxious knapweeds and is the most difficult to control.
Russian knapweed often is found in poorly drained and
saline/alkaline soils with supplemental water sources

such as rivers and streams. This persistent weed often is
found in southwestern North Dakota, but increasingly
infestations have been found statewide. Russian knapweed
grows especially well in areas with supplemental water
sources such as the Little Missouri and Heart rivers in
North Dakota.

Identification and growth form:

Russian knapweed is a long-lived, deep-rooted perennial
with growth characteristics similar to Canada thistle.
The weed emerges in the spring from roots and grows to
2 to 3 feet tall and is shrublike with spreading branches.
Once established, Russian knapweed spreads mainly by
underground root stocks as seed production is limited
compared with other knapweed species. The leaves are
alternate and lobed lower on the plant while upper leaves
are entire. Flowering occurs from June to September and
flowers vary from light pink to lavender. The stems die
back to the soil surface each year.

Two key characteristics distinguish Russian knapweed
from spotted and diffuse knapweed. First, the flowers

have rounded bracts with transparent tips that are quite
different in appearance than the dark bracts of spotted and
diffuse knapweed. Second, the root of this perennial is dark
brown to black, scaly as if the plant had been burned, and
can grow to depths of greater than 20 feet. The flowers of
Russian knapweed vary from light pink to lavender.
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Why is this plant a concem?

Russian knapweed can spread rapidly and is very
competitive with native species. Russian knapweed will
reduce forage production to near zero as the site often
becomes a monoculture. Russian knapweed also will infest
roadsides, pasture and rangeland and is the only knapweed
in the state that causes significant losses in cropland.

How do | control this plant?

Russian knapweed is one of the most difficult
perennial weeds to control. If the plant is found
in cropland, then a combination of cultivation
and herbicide treatments will suppress the
plant. However, herbicides at labeled rates

for cropland use will not control Russian
knapweed.

Chemical. Tordon (picloram) is one of the
most effective herbicides used for Russian
knapweed control. The best control is obtained
when picloram is applied following several
hard frosts (mid-October). Russian knapweed
plants may be dormant with gray stems and no
leaves, but control the following spring is nearly
100 percent. Application in mid-September

or during flowering in midsummer provides
shorter-term control than late applications.
Other herbicides used for Russian knapweed
control include Escort (metsulfuron) and
Milestone (aminopyralid).

Cultural. Livestock generally will not graze
Russian knapweed. Mowing and cultivation do
not control this weed.

Biological. Exploration and evaluation of
biocontrol agents for Russian knapweed are in
progress.



SPOTTED and
DIFFUSE KNAPWEED

[Centaurea stoebe spp. micranthos (Gugler) Hyek]
and (C. diffusa Lam.)

( )
\_ _J
Diffuse knapweed flower with
spiny bracts
Spotted and diffuse knapweed
( )
\_ _J
Spotted knapweed flower with
black bracts
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SPOTTED and
DIFFUSE KNAPWEED

State Noxious Weed List: Yes.
(ooth species).

The knapweeds are one of the most rapidly spreading
invasive species in the western U.S. Knapweeds already
infest more acreage than leafy spurge in Montana and
Minnesota, and have been found in more than 25 counties
in North Dakota. Knapweeds are related to thistles and can
spread even faster. For instance, spotted knapweed infested
approximately 25 acres in eight North Dakota counties

in 1984 and had spread to more than 1,000 acres in 14
counties by 1997. Aggressive control programs have kept
the infestation at approximately 1,200 acres since then, but
more than half the counties in the state now have spotted
knapweed infestations. Diffuse knapweed can spread as
quickly as spotted knapweed but has been kept in check in
North Dakota and infests less than 300 acres.

Identification and growth form:

Both are short-lived perennials or sometimes biennial
plants reproducing solely by seed. Seed remains viable

in the soil five years or more, so infestations may occur

a number of years after vegetative plants have been
eliminated. The seeds can germinate from spring through
early fall. Seedlings emerging in the fall often overwinter
as a rosette of leaves, resuming growth again in the spring.
The plants grow 2 to 4 feet tall with one or more stems. The
leaves are pale green and 3 to 4 inches long. Rosette leaves
are deeply lobed. The physical appearance of these two
knapweed species is similar, except diffuse knapweed is
generally shorter and more highly branched. Plants flower
from early July through August and produce 1,000 or more
seeds per plant.

These species are distinguished by the bracts below the
flower. Spotted knapweed has stiff, black-tipped bracts
while diffuse knapweed has a rigid terminal spine about
one-third of an inch long with four to five pairs of shorter,
lateral spines (crablike). If the plant is not flowering, search
for last season’s flower stalk and identify the plant based

on the flower bracts. Both species have pink to light purple
and occasionally white flowers.

31

Why is this plant a concem?

Spotted and diffuse knapweed are aggressive, introduced
weed species that rapidly invade pasture, rangeland and
fallow land and cause a serious decline in forage and crop
production. Spotted knapweed has few natural enemies
and is not preferred by livestock as forage. Knapweed
infestations in North Dakota largely can be traced to seed
or hay brought in from neighboring states. Researchers
in Montana have observed that spotted knapweed may
remain in a confined location for several years and then
spread rapidly to adjacent areas. Controlling spotted and
diffuse knapweed plants when they are first observed

and monitoring the site for several years to prevent
reinfestation from seed are important

How do | control these plants?

Chemical and Cultural. Spotted and diffuse
knapweed confined to small, well-defined areas
should be pulled by hand or treated with a
herbicide as soon as detected to avoid spread
of the weed. First, all visible knapweed plants
should be removed and destroyed by burning
or mulching. Then the areas should be treated
with a herbicide to prevent reinfestation from
seedlings. The most effective herbicides for
spotted and diffuse knapweed control include
Milestone (aminopyralid ), Tordon (picloram)
and dicamba (various). Treat an extra 10 to 15
feet around the knapweed patches to control
seedlings. A careful follow-up program is
necessary to control missed plants and seedlings.
Many attempts to control knapweed have failed
because follow-up treatments were not applied.

Biological. In general, the knapweed
infestations are small enough that herbicide
and hand removal are the best and most cost-
effective treatments in North Dakota. Biological
control agents have been introduced in
neighboring states to control spotted knapweed
with limited success.



KOCHIA

(Kochia scoparia L.)
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KOCHIA

State Noxious Weed List: No.

Kochia, also referred to as fireweed, summer-cypress or
Mexican firebush, is a member of the Chenopodiaceae

or goosefoot family. Kochia is native to Eurasia and was
introduced to the United States in the early 1900s as an
ornamental. Kochia is palatable to livestock and has good
forage quality when grazed early in the season. Kochia
sometimes is referred to as tumbleweed.

Identification and growth:

Kochia is a taprooted annual forb that typically grows from
1 to 6 feet tall. Stems of the plant are erect and spreading,
much branched from the base and usually soft-hairy, but
occasionally smooth. Stems are usually yellowish-green to
green and often turn red with maturity. Leaves of the plant
are alternate, lance-shaped and 0.5 to 2 inches long and
have fringed hairs on the margins. The upper surface of
the leaf is usually smooth and the lower surface usually is
covered with soft hairs. Kochia flowers are inconspicuous
and greenish and form short, dense, terminal, bracted
spikes. Flowering generally occurs from July to September.

Kochia reproduces only by seed with more than 14,000
seeds produced per plant. Seeds are oval or egg shaped,
dull brown, slightly ribbed and dispersed in the fall when
the plant becomes a tumbleweed. Seeds germinate in the
spring and have little or no seedbank viability and either
germinate or decay in one year.

33

Why is this plant a concem?

Although kochia has been grown as a drought-resistant
forage and may have reclamation value on disturbed
land, the plant is a serious cropland weed. Kochia is an
exceptionally competitive weed and a few uncontrolled
plants can cause severe yield losses. Kochia is highly
adaptable and can be found on pasture, rangeland, road
sides, ditch banks, wastelands and cultivated fields.

Kochia can contain high nitrate levels and is toxic if
overgrazed. Nitrate poisoning in livestock causes bloat and
photosensitization. Toxic substances identified within the
plant include saponins, alkaloids, nitrates and oxalates.
Kochia is a main contributor to fall hay fever sufferers.

How do | control this plant?

Chemical. Kochia has become resistant

to several commonly used herbicides. ALS
herbicides provide good kochia control unless
resistant populations are present. Tank-mixing
ALS herbicides with other broadleaf herbicides
with differing modes of action is required to
reduce the risk of resistant kochia becoming
established. Starane (fluoxypyr) provides
excellent control of ALS-, triazine- and
dicamba-resistant kochia. Dicamba plus MCPA
or bromoxynil plus MCPA will control small
kochia plants. In many fields, 2,4-D and MCPA
no longer control kochia due to repeated use
and near eradication of susceptible kochia
biotypes.

Mechanical. Early tillage in the spring
provides good control when conducted during
the seedling stage of the plant. Mowing kochia
prior to flowering reduces seed production but
may not kill the plant.

Biological. No biological agents or pathogens
are available for this weed.



LEARY SPURGE

(Euphorbia esula L.)

State Noxious Weed List: Yes.

Leafy spurge was once the most difficult noxious weed

to control in North Dakota and infests all 53 counties.
Scientists at the North Dakota Agricultural College (NDAC)
recognized leafy spurge could be a problem soon after it was
first identified in the state, growing along a Fargo street in
1909. However, the plant was not added to the state noxious
weed list until 1935, when leafy spurge was found growing in
all but 10 counties. The largest single infestation at that time
was estimated to be 193 acres in Foster County.

Latex is found in all True flower

plant parts

Leafy spurge gall

Aphthona lacertosa Aphthona nigriscutis
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LEAFY SPURGE

Despite several control programs led by the State
Agriculture Department and the Agriculture Extension
Service, leafy spurge doubled in acreage every 10

years, reaching nearly 1.8 million acres in the 1980s. A
coordinated integrated program of biological, chemical
and cultural methods directly led to the first-ever reports
of a decline in leafy spurge infestation in the state in the
1990s.

Identification and growth form:

Leafy spurge is a long-lived perennial that normally grows
2 to 3 feet tall from a woody crown from below the soil
surface. Each crown area produces several upright stems,
giving the plant a clumplike appearance. The plant bears
numerous linear-shaped leaves with smooth margins. The
leaves have a characteristic bluish-green color but turn
yellow or reddish orange in the fall. Stems originating from
crown buds and roots begin growth in late April, making
leafy spurge one of the first plants to emerge in the spring.
The early and rapid growth gives leafy spurge a competitive
advantage over crop and pasture plants. All parts of the
plant contain a milky juice called latex, which is a useful
identifying characteristic.

Leafy spurge produces a flat-topped cluster of yellowish-
green petal-like structures called bracts, which surround
the true flowers. The showy, yellow bracts appear in late
May and early June, giving the plant the appearance of
“blooming.” However, the true flowers, which are small
and green, do not develop until mid-June. Spring-applied
herbicides are more effective on plants with developing
true flower parts than on plants with developed bracts but
undeveloped flowers.

Seeds are borne in pods, which contain three gray-brown,
oblong, smooth seeds. After the seed has matured, the seed
pods burst explosively and throw seeds up to 15 feet from
the parent plant. An average of 140 seeds is produced per
stem, and seeds may remain viable in the soil at least eight
years.
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Leafy spurge seeds may germinate to re-establish
infestations where total control of leafy spurge tops and
roots has been achieved. The peak period of germination
is late May and early June, but seeds can germinate and
seedlings become established throughout the growing
season. Leafy spurge seedlings have a remarkable capacity
for vegetative reproduction and can reproduce vegetatively
within seven to 10 days after emergence. Seedlings
typically do not flower during the first year.

The root system of leafy spurge is extensive and consists
of numerous coarse and fine roots that occupy a large
volume of soil. Roots are most abundant in the upper foot
of soil, but some roots can extend to a depth of 15 feet or
more. The roots are woody and durable in structure, with
numerous buds capable of producing new shoots. The
root system contains a large nutrient reserve capable of
sustaining the plant for years.

Why is this plant a concern?

Leafy spurge infestations may have more than 200 stems
per square yard in sandy soil and even higher densities

in heavy clay soil. Patches of leafy spurge usually spread
vegetatively from 1 to 3 feet per year and form dense stands
that crowd out other plants by shading and competing for
moisture and nutrients. Forage production may be reduced
to 20 percent or less and most native plants are eliminated
because they cannot out-compete this weed.

Leafy spurge contains a toxic substance that, when
consumed by livestock, is an irritant, emetic and purgative.
It causes scours and weakness in cattle and may result

in death. The toxin has produced inflammation and loss
of hair on the feet of horses from freshly mowed stubble
during haying and has caused mortality of sheep that
grazed leafy spurge exclusively. However, sheep and goats
will graze leafy spurge as a portion of their diet and can be
used as a form of cultural control. Animals will eat dried
plants in hay, but many livestock, particularly cattle, avoid
eating live plants



How do | control this plant?

Leafy spurge control must be considered a long-term
management program. Generally, less than 6 inches of
the root system is destroyed regardless if the control
method is biological, chemical or cultural. Research at
North Dakota State University has shown that more of
the root system is killed when a combination of control
methods are used, compared with any method used
alone.

Chemical. Proper timing of herbicide applications is
essential for good leafy spurge control. Leafy spurge is
most susceptible to dicamba (Banvel and other trade
names), Paramount (quinclorac) or Tordon (picloram)
applied either when the true flowers and seeds are
developing in June or after the stems have developed
new fall regrowth in early to mid-September. Plateau
(imazapic), fall-applied, provides better long-term
control and less grass injury than spring or summer
treatments. Combinations of Tordon plus Plateau or
Tordon plus Plateau plus 2,4-D applied in June provide
improved leafy spurge control compared with Tordon
plus 2,4-D or Plateau applied alone in June. The Tordon
plus Plateau combination is not recommended for use in
the fall.

The combination of Tordon plus Overdrive also will
improve leafy spurge control compared with Tordon used
alone. Overdrive contains dicamba plus difluenzopyr,
which is an anti-auxin compound that often improves
broadleaf weed control when applied with auxinlike
herbicides such as Tordon, dicamba and 2,4-D.

Glyphosate (various) applied for leafy spurge control has
a different optimum application timing than the auxin
herbicides (2,4-D, dicamba, picloram and quinclorac)

or Plateau. Glyphosate is most effective for leaty

spurge control when applied either after seed filling in
midsummer or after fall regrowth has begun but before

a killing frost. Glyphosate alone applied during spring
growth stages generally provides poor long-term control.

Grazing. Sheep and goats provide an alternative for
controlling leafy spurge top growth in pasture and
rangeland. Grazing alone will not eradicate leafy spurge

Aphthona larvae Longhorned beetle

larvae

Leafy spurge
hawkmoth

but will reduce the infestation, slow the spread of the
weed and allow grasses to be grazed by cattle and horses.
Grazing should be started early in the spring when the
plant first emerges. On large infestations, pastures should
be divided so animals can be rotated regularly and the
entire infestation grazed in a timely manner.

Sheep and goats are best suited to control leafy spurge on
large infestations or along waterways and tree areas where
chemical control is restricted or cost is prohibitive and/
or where success with biological control agents has been
minimal.

Leafy spurge provides good forage value and compares
favorably with widely used regional forages such as alfalfa
(Medicago sativa L.), smooth brome (Bromus inermis
Leyss.) and crested wheatgrass (Agropyron desertorum
Fischer ex Link). Before moving animals to a leafy spurge-
free area, they should be contained for three to five days
so viable seed can pass through the digestive system.

Biological. Biological control of leafy spurge was
initiated in the mid-1980s. To date, 10 species of insects
have been released in North Dakota for control of leafy
spurge, and six have become established. Four of the six
established insects are flea beetles (Aphthona spp.), which
have reduced the leafy spurge density more than any other
agent.
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LEAFY SPURGE

The first flea beetle released in North Dakota was
Aphthona flava Guill in 1986. This flea beetle has
established at only a few sites in the state and occurs

at densities too low to be effective. In 1988, a mixed
population of Aphthona czwalinae Weise and Aphthona
lacertosa Rosenhauer were released near Valley City,
N.D. By 1995, the majority (greater than 90 percent) of
this mixed population was A. lacertosa. Two additional
flea beetles, Aphthona cyparissiae Koch and Aphthona
nigriscutis Foudras, were released the following year. A.
lacertosa and A. nigriscutis were established in almost
every county in North Dakota by 1996 and have become
the major biocontrol agents used for leafy spurge
control.

Although Aphthona spp. adults feed on leafy spurge
foliage, the major damage to the plant occurs when

the larvae feed on the roots. Larvae feed on both the
fine feeder roots used by the plant to absorb water and
nutrients and the storage tissue of the root crown. This
feeding both destroys root tissue directly and causes

the plant to be more susceptible to other methods of
control, such as herbicides and infection from soil borne
pathogens.

Research at North Dakota State University found flea
beetle establishment was best on silt loam, silt clay loam,
clay loam and clay soils with an organic matter content
of 6 percent to 9.5 percent. Flea beetles were least
productive in fine sand to loamy fine sand soils with

an organic matter content of 1 percent to 3 percent. In
addition, the release area needs to be well-drained and
not subject to frequent prolonged flooding or standing
water, which will kill the larvae. Generally, flea beetles
have not been very successful in controlling leafy spurge
growing along waterways, in shaded areas or in very
sandy soil.

The Spurgia esulae gall midge causes stem tip galls on
leafy spurge, thereby decreasing seed production. It

has been most successful near wooded areas. However,
a second control method was needed to reduce the
original leafy spurge infestation and to prevent spread
from roots. A stem-boring beetle, Oberea erythrocephala
Shrank, has been released and established in North

37

Dakota in the 1980s, but to date, the population never has
increased to sufficient numbers to decrease leafy spurge.
The spurge hawkmoth (Hyles euphorbiae L.), a foliar
feeder, was introduced in the 1970s but generally has not
survived and when it did survive, control was too late in
the growing season to be very useful.

Limitations to biological control. Although flea beetles
have become established throughout North Dakota, they
have not been successful in all environments. To date,
approximately 30 percent of the releases have established
and the leafy spurge stem density has been reduced.

In another 30 percent of the releases, the insects have
become established but the population density is too low
to be effective. In the remaining releases, flea beetles have
not established.

Cultural. Cultural control of leafy spurge includes
properly timed cultivation and/or planting of competitive
grass species. Cultural methods that only control leafy
spurge top growth include mowing and fire. All cultural
control methods are more successful when combined
with herbicide treatments than when used alone.

Leafy spurge infestations must be controlled with
herbicides such as glyphosate prior to seeding grass
species. Some perennial grass species that have competed
effectively to provide leafy spurge control include:
Bozoisky Russian wildrye [Psathyrostachys juncea (Fisch.)
Nevski] and Luna pubescent wheatgrass [Elytrigia
intermedia (Host) Beauv.], Rebound smooth brome
(Bromus inermis Leyss.) and Rodan western wheatgrass
(Pascopyrum smithii Rydb.). They are examples of grass
species that can compete relatively well with leafy spurge.
Not only were the grasses very competitive with leafy
spurge, but they also provided high yields and good
nutritive value for grazing. Grazing following grass
establishment should be limited and conducted at the
proper growth stage of the grasses or leafy spurge will re-
infest the seeded area rapidly.

Mowing and burning have been ineffective for reducing
leaty spurge infestations, but may result in uniform
regrowth that allows a more timely herbicide treatment.
Also, mowing will reduce seed production if repeated
every two to four weeks during the growing season.



COMMON MILKWEED
and SHOWY MILKWEED

(Asclepias syriaca L. and Asclepias speciosa Torr.)
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COMMON MILKWEED
and SHOWY MILKWEED

State Noxious Weeds List: No.

Common and showy milkweed are native to North
America. Both species are robust, fleshy perennial plants
that flourish in orchards, waste places and along roadsides.
Milkweed has been used for medicinal, industrial,
decorative and even for food purposes, despite having
some degree of toxicity. Milkweed is best known as a
primary food source for the monarch butterfly.

Identification and growth form:

As the common name implies, both species contain a
thick, white, milky latex throughout the plant. Flowers are
arranged in clusters at the top of the plant and are pink

to white. Common milkweed flowers are held in tighter
clusters and are more pink than white compared with
showy milkweed. Showy milkweed flowers also have long
lobes that stand upright, which are not found on common
milkweed. Both species grow 2 to 4 feet tall and have large
opposite leaves 3 to 5 inches wide and 6 to 10 inches long,
which are covered with fine pubescence. These perennial
plants have shallow fibrous roots. Milkweed grows over

a wide range of soil moisture conditions, but can become
dense under medium or high moisture levels.

Seed pods are 3 to 5 inches long and contain dozens of flat,
reddish-brown seeds with tufts of hairs that allow the seed
to travel long distances in the wind. An established market
exists for milkweed seed floss as a nonallergenic fill to
replace imported duck and goose down in comforters and
for seed sales in prairie restorations and butterfly gardens.
Most commercial milkweed supplies still are collected
from the wild.
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Why is this plant a concem?

Common milkweed can be aggressive in cropland areas
given the right conditions. Reasons for the increase in
milkweed densities in cropland include spread by the
extensive root system, farmers using less tillage, several
years of high rainfall and tolerance to most commonly
used herbicides. Given the opportunity to spread and
become established, common milkweed is extremely
difficult to control.

How do | control these plants?

Since milkweed plants are native and a major
food source for the monarch and other
butterfly species, control is discouraged.
However, if the plant becomes established in
cropland, crop yield loss may occur and control
would be warranted.

Chemical. Tordon (picloram) plus 2,4-D at
high rates will reduce milkweed density but
cannot be used in cropland. Glyphosate will
suppress milkweed temporarily in cropland
while Express (tribenuron) can be applied with
2,4-D plus dicamba for spot treatment.

Cultural. Cultivation will reduce milkweed
species in cropland but care must be taken not
to spread the roots to noninfested areas.

Biological. Monarch butterfly larvae feed
heavily on milkweed and often remove a
majority of the leaves on a plant.



ORANGE HAWKWEED

(Hieracium aurantiacum L.)
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ORANGE HAWKWEED

State Noxious Weed List: No.

Orange hawkweed is native to northern and central regions
of Europe. The plant first was introduced in North America
in Vermont in 1875 as an ornamental. Orange hawkweed
escaped from landscape plantings, gardens and cemeteries
and now occurs throughout the eastern seaboard, into the
Midwest, extending west to Minnesota and Iowa and south
to Virginia and North Carolina, and has been steadily
spreading to the West. Orange hawkweed is described

as the worst weed problem in the northern Minnesota

Iron Range and has become a major weed problem in the
Pacific Northwest.

Identification and growth form:

Orange hawkweed is a herbaceous perennial that contains
a milky sap and commonly grows up to 12 inches tall. In
the vegetative stage, the plant appears as a basal rosette
with many hairy leaves. Leaves are 4 to 6 inches long, dark
green above, light green beneath, narrow and spatula-
shaped. Each rosette is capable of producing 10 to 30
flower stems. Stems of the plant have short, stiff hairs and
may have one to three small, clasping leaves located below
the midpoint of the stem.

Orange hawkweed produces between five and 30 red-
orange flower heads that are 0.5 to 0.75 inch diameter.
Flower heads are arranged in a flat-topped cluster. Orange
hawkweed seeds are tiny and black, and have a tawny tuft
of bristles on the flattened end. The plant spreads primarily
vegetatively through runners (like strawberries) and
rhizomes and to new sites by seed.
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Why is this plant a concem?

Orange hawkweed is an aggressive species that quickly
can develop into large, dense patches, thus reducing native
plant communities. The plant colonizes rapidly, forming

a solid mat of rosettes. Orange hawkweed may have
allelopathic effects on neighboring plants.

How do | control this plant?

Chemical. Orange hawkweed can be
controlled with Tordon (picloram), products
that contain clopyralid (Curtail, Stinger,
Transline), Milestone (aminopyralid) or
dicamba plus 2,4-D. Monitor infested areas for
several years to control new seedlings.

Mechanical. Pulling or digging is not
recommended unless the infestation only
consists of a few plants because digging
stimulates the growth of new plants from
rhizomes, stolons and fragmented roots.

Biological. No biological control agents or
pathogens are available for this weed.



POISON VY

[ Toxiodendron rydbergii (Small ex Rydb.) Greene]
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POISON VY

State Noxious Weed List: No.

Poison ivy is a native species commonly found in wooded
areas and in brushy areas, especially those along streams
or lakes. It can grow as a small shrub or vine and is found
in North America from Canada to Mexico. The first
published records of poison ivy in North America date
back to the 1600s. A similar plant called poison oak (T.
diversiloba) is found only in states along the Pacific coast.

Identification and growth form:

Poison ivy is a perennial native small shrub that spreads
by both rhizomes and seeds. The leaves are alternate with
trifoliate leaflets. Remember the rhyme: Leaves of three

— let it be! The leaves are shiny green in the spring and
turn yellow and deep red in the fall. The flowers grow in
axillary panicles, are yellow-green and not showy. The fruit
is globed shaped, resembling small pumpkins, and turns
yellow or light brown when mature.
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Why is this plant a concem?

The “poison” in this plant is from a white oil called
urushiol found in the phloem that causes an allergic
contact dermatitis in about 85 percent of the population.
Plants retain urusiol even after desiccation and smoke
from burning poison ivy can carry the oil. The reaction is
to the oil, not the plant itself, so one can react by touching
objects that have come in contact with the plant, such as
tools, and when removing footwear. Since it is an allergic
reaction, people not sensitive to poison ivy can become
sensitized through time.

How do | control this plant?

The best control is avoidance, but if the plant
is found close to walking trails, near a home
or in your favorite fishing area, herbicides
that contain triclopyr such as Garlon are very
effective.



PURPLE LOOSESTRIFE

(Lythrum salicaria L.)

Galerucella spp. feeding on leaves

State Noxious Weed List: Yes.

Purple loosestrife, a beautiful garden plant with an
aggressive nature, first was introduced into North America
in the early 1800s. The plant was sold in North Dakota by
its genus name, Lythrum, for at least 50 years. Lythrum
plants were brought to North Dakota for flower gardens
because of their striking color, ease of growth, winter
hardiness and lack of insect or disease problems. The
garden varieties of purple loosestrife were sold by many
cultivar names, including Morden Pink, Dropmore Purple
and Morden Gleam. These garden cultivars were thought
to be sterile but now have been shown to cross-pollinate
with the wild Lythrum type and sometimes with other
Lythrum cultivars.

Identification and growth form:

Purple loosestrife is a rhizomatous perennial forb. Wild
infestations are associated with moist or marshy sites.
The stems are erect (1.5 to 8 or more feet tall) and four
to six angled, and can be smooth or pubescent with few
branches. Leaves are simple (0.75 to 4 inches long, 0.2 to
0.5 inch wide), entire, and can be opposite or whorled.

The most identifiable characteristic of purple loosestrife
is the striking rose to purple flowers. The flowers are
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PURPLE
LOOSESTRIFE

arranged on a spike, which can be a few inches

to 3 feet long. Each flower has five to seven petals
arising from a cylindrical green tube. The plant
usually flowers from early July to mid-September
in North Dakota. The seed capsule is two-celled
and contains many very small seeds (1 millimeter
long or less). The roots become thick and woody in
mature plants. The aerial shoots die in the fall and
new shoots arise the following spring from buds at
the top of the root crown. Although the root crown
expands and produces more shoots each year, the
maximum growth of the root crown diameter is
limited to about 20 inches.

Spread of purple loosestrife is primarily by seed,
but the plant also can spread vegetatively from
stem cuttings. Research at NDSU has shown that
seed viability of purple loosestrife growing in
North Dakota wetlands ranged from 50 percent

to 100 percent. With approximately 2.7 million
seeds produced per plant, purple loosestrife has the
potential to spread rapidly once established in an
area.

Why is this plant a concern?

The most destructive impact of purple loosestrife
invasions is on the ecology of aquatic sites. Purple
loosestrife forms dense monotypic stands as it
displaces native wetland plants. Under optimum
conditions, a small, isolated group of purple
loosestrife plants can spread to cover aquatic

sites in just one growing season. When purple
loosestrife replaces native vegetation, it also can
displace wildlife. Waterfowl, especially ducks,
avoid wetlands that have become dominated with
purple loosestrife. In addition, overall waterfowl
production decreases as suitable nesting habitat

is eliminated. The plant’s growth is generally too
compact to offer cover, and cover may be as crucial
to wildlife as food.
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SALTCEDAR

(Tamarix spp.)
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SALTCEDAR

State Noxious Weed List: Yes.

Saltcedar is the common name for several introduced
species of shrubs or small trees, including Tamarix
chinensis, T. parviflora and T. ramosissima. Saltcedar is
native to Eurasia and first was introduced into the U.S. to
reclaim eroded areas and prevent further loss of stream
banks, primarily in the southwest. Saltcedar has been

sold in the horticultural industry, primarily for its wide
adaptability and pink flowers. Saltcedar became established
in North Dakota as escapes from ornamental plantings or
from seed floating along rivers.

Identification and growth form:

Saltcedar is a shrubby bush or tree that can range in

size from 5 to 20 feet tall. The bark is a reddish brown,
especially on younger branches. The leaves are small and
flat and resemble evergreen shrubs such as arborvitae.
Flowers are pink to white and five-petaled, and appear
from mid to late summer. The seeds are extremely tiny and
similar in size and color to pepper. Each seed has a pappus,
which allows it to float long distances in water or move

in the wind. Seeds are short-lived and usually germinate
within a few months after dispersal.

Once saltcedar seed germinates, it can grow rapidly to

a small flowering shrub in one to two years. The plant

is deciduous and very hardy, and horticultural varieties
are advertised to grow “in sun or shade, and in wet or
dry areas” from USDA hardiness zones 2 to 7. The plant
quickly establishes a long, woody taproot to support a
voracious thirst for water. The root system is capable of
producing many new shoots if the top growth is removed
by mechanical control methods or fire.

Why is this plant a concem?

Saltcedar can become a monoculture quickly along
lakes and waterways. In the early morning and evening,
moisture with high salt content is exuded from the
foliage, causing the soil to become saline. Saltcedar can
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choke waterways and even has dried up entire lakes.
Native riparian species are quickly displaced by saltcedar,
which in turn causes displacement of native birds and
animals that generally do not feed on the leaves or eat the
saltcedar seeds. Saltcedar, even in the seedling stage, will
tolerate short-term flooding and can establish away from
waterways when seeds are washed in during flooding.
Once established, the plants can become so thick cattle will
not graze the area.

How do | control this plant”?

Prevention is the best method to keep saltcedar
from invading North Dakota wetlands and
wildlands. Scouting along waterways and
removal of ornamental plantings have been
effective in reducing the spread of saltcedar in
North Dakota.

Chemical. Arsenal (imazapyr) is the most
widely used herbicide to control saltcedar.
Arsenal also can be applied with a glyphosate
formulation labeled for use in water. Do not
remove saltcedar top growth for three years
following herbicide application or resprouting
will occur. Garlon (triclopyr) has been effective
when applied in the spring or late fall.

Cultural. Control methods such as burning or
bulldozing have not been successful.

Biological. The leaf beetle Diorhabda elongata
Brullé defoliates the leaves of saltcedar. This
insect feeds on the leaves of saltcedar and slowly
reduces plant vigor. However, it has not been
consistently successful in reducing saltcedar
infestations. This insect has not been released

in North Dakota because of the small size of the
plants and low infestation level in the state.
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ANNUAL AND
SPINY SOWTHISTLE

State Noxious Weeds List: No.

These sowthistle species are from Europe and now are
established widely in the region. The plants often are
mistaken for perennial sowthistle. However, perennial
sowthistle has a creeping perennial root system and larger
and longer leaves, and grows 4 to 6 feet tall. Annual and
spiny sowthistle often are found along roadsides and in
waste areas, gardens and cultivated fields.

Identification and growth form:

Annual and spiny sowthistle are both annuals and differ
primarily in leaf form. Spiny sowthistle, as the name
implies, has sharp, stiff prickles along the stem and leaves.
Leaves clasp the stem with rounded basal lobes (auricles)
that resemble a ram’s horn. Annual sowthistle leaves

are deeply toothed lower on the plant but progressively
less so on the upper stem and auricles are distinctly
pointed. Both species have yellow flowers, borne on a
long vaselike involucre, with several in a cluster. Annual
and spiny sowthistle contain a milky latex and both grow
from a small taproot. Spiny sowthistle has slightly larger
flower heads (0.5 to 1 inch across) compared with annual
sowthistle (0.25 to 0.75 inch). The seeds for both are
flattened with three to five ribs. Both species grow 2 to 4
feet tall.
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Why is this plant a concem?

These annual sowthistle species can become competitive
in cropland, but otherwise are more nuisance species than
invasive. Because annual and spiny sowthistle often are
found in waste areas and heavily used ground, such as
parking lots and trails, they can be an indicator that land is
being overgrazed or otherwise abused when these species
start to appear in pasture and hay land.

How do | control these plants?

Annual and perennial sowthistle species are not
true thistles and control options differ between
these weed families.

Chemical. Products that contain metsulfuron
such as Escort or Ally are very effective in
controlling sowthistle species. Commonly used
herbicides for Canada thistle control such as
Milestone (aminopyralid), Tordon (picloram)
and dicamba (various) are less effective and
require higher use rates.

Cultural. Cultivation will control annual
sowthistle species in cropland.

Biological. No biological control agents or
pathogens are available for these weeds.



PERENNIAL ano
MARSH SOWTHISTLE

[Sonchus arvensis L. and
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PERENNIAL ano
MARSH SOWTHISTLE

State Noxious Weed List: No.

Perennial sowthistle was introduced from Europe and
placed on the state noxious weed list in 1935 when it
became a severe problem, especially in the northwestern
part of the state. The weed subsequently was removed from
the list in 1999 after revised farming practices and new
herbicides had severely reduced the infested acreage. Most
sowthistle infestations in North Dakota are annual not
perennial species.

Identification and growth form:

Marsh sowthistle is a subspecies of perennial sowthistle
and thus the plants are very similar in form and growth
habit. Both species have bright yellow flowers similar

to dandelion, but perennial sowthistle flower bracts are
covered with gland-tipped hairs, while marsh sowthistle
has smooth flower bracts. Both weeds have an extensive
creeping root system. Leaves are lobed below, but less so
above and have prickles on the margin and are 4 to 10
inches long (longer than the annual species). Generally,
perennial sowthistle has fewer but larger flowers (1 to

1.5 inches across) than the annual species and end in a
terminal cluster. Some taxonomists consider marsh a
separate species from perennial sowthistle; others consider
it a subspecies. Both contain latex and grow from 1.5 to 6
feet in height. Seeds are dark brown, with prominent ridges
and have a tuft of white pappus or bristles.

Sowthistle generally flowers from July through September.
Seed production is highly variable, but typically averages
30 seeds per flower head. Seed viability is relatively low for
sowthistle and seeds usually do not survive longer than a
year.

Perennial and marsh sowthistle can tolerate variable
environments and can adapt well to wet areas with

little soil disturbance. The plant commonly is found in
cultivated areas, ditches, meadows, waste areas, sloughs,
woods, lawns, roadsides, beaches, along rivers and lake
shores. Sowthistle is adapted to many soil types, but seems
to prefer low, fine-textured loam soils.
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Why is this plant a concem?

Perennial and marsh sowthistle can displace native plant
communities by invading disturbed areas and undisturbed
natural habitats. Sowthistle can cause reduced crop yields,
and lead to increased cultivation and herbicide costs.

How do | control these plants?

Annual and perennial sowthistle species are not
true thistles and control options differ between
these weed families.

Chemical. Products that contain metsulfuron
such as Escort and Ally or Express (tribenuron)
are very effective in controlling perennial
sowthistle species. Preharvest applications

of glyphosate and products that contain
clopyralid or glufosinate will reduce perennial
sowthistle. Tordon (picloram) and Milestone
(aminopyralid) will control sowthistle species
in noncropland.

Cultural. Cultivation will reduce perennial
sowthistle species in cropland but care must
be taken not to spread the roots to noninfested
areas.

Biological. No biological control agents or
pathogens are available for these weeds. Insects
can be observed on the flower heads of these
plants, especially perennial sowthistle, but they
are feeding on sticky residue from the glands
on the flower bracts, which does not harm the
plant.



ST, JOHNSWORT

(Hypericum perforatum L.)

State Noxious Weed List: No.

St. Johnswort, also referred to as Klamath
weed, is native to Europe, North Africa and
parts of Asia and first was introduced to the
United States in the late 1600s for ornamental
and medicinal purposes. St. Johnswort is sold
as an antidepressant, often in the form of tea.
However, St. Johnswort is also well-known to
cause photosensitizing in man and animals.
Numerous cultivated hybrids are available.

Identification and growth form:

St. Johnswort is a taprooted perennial herb
that typically grows 1 to 5 feet tall. Stems

are multi-branched, smooth, reddish and
woody at the base. The leaves are opposite,
entire, linear to oblong with in-rolled edges
and 3/8 to 1 inch long. The leaves are dark
green above and light green below and dotted
with tiny, translucent glands. The “spotted
leaf” appearance is a key characteristic for
identification.

St. Johnswort has opague spots
on the leaves
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ST, JOHNSWORT

Flowers of the plant are yellow, starlike with five petals
and 0.5 to 1 inch in diameter, with tiny black dots on

the margins. Petals are twice as long as the sepals and
numerous stamens arranged in three groups are apparent.
The seeds are egg-shaped and are held within a three-
valved capsule that bursts at maturity. Seeds are tiny, dark
brown, 3/64 inch long, somewhat cylindrical, slightly
pointed at the ends and coarsely pitted.

St. Johnswort spreads both by underground and above-
ground creeping stems, and by seed. Annual seed
production ranges from 15,000 to 33,000 up to 100,000
with a small percentage germinating and reaching
maturity. Seeds may remain viable in the soil for up to

10 years. Germination occurs during the warm summer
months; however, seedlings may require several years

to reach reproductive maturity. Basal foliage that has
overwintered may begin to bolt during early March and by
early April, older plants will have produced floral shoots.
Flowering generally occurs from May through September
and may be dependant on soil moisture.

Why is this plant a concermn?

Glands found on the plant produce oils that contain
hypericin, a phototoxin. Once the plant is consumed,
animals become overly sensitive to sunlight, which results
in dermatitis, an inflammation of the mucus membranes
causing itching, swelling, blisters and open sores. All
growth stages of the plant are toxic, including dried plants
in hay. Poisoning or hypericism has been reported in cattle,
horses, sheep and goats, with symptoms detectable within
two to 21 days following ingestion of the plant. Light-
haired or unpigmented skin areas such as the mouth, nose,
ears and hooves are the most sensitive.

Livestock that suffer from hypericism generally lose
weight, are difficult to manage and possess reduced
market value. Affected animals usually recover once
consumption of St. Johnswort is stopped. St. Johnswort
has become popular as an herbal stimulant and will induce
photosensitivity in some people.
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How do | control this plant?

Chemical. A variety of herbicides can be
applied for St. Johnswort control and are

most effective when applied to seedlings and
young plants. Tordon (picloram) or glyphosate
(various) are most effective when applied in
the spring. Escort (metsulfuron) also will
control St. Johnswort effectively. Herbicide
treatments are most successful if applied at bud
stage before flowering occurs and late in the
fall when the plant is going dormant. Repeated
applications often are required to achieve
adequate management.

Mechanical. Hand-pulling or digging may
be effective on small and isolated infestations
if repeated several times per season and

if conducted prior to flowering and seed
production. In larger infestations, lateral roots
of older plants left behind can give rise to new
plants.

Biological. Several biological agents have
been introduced into the United States for

St. Johnswort control since the mid-1940s.

The Klamath weed beetle (Chrysolina
quadrigemina) was one of the first highly
successful biological control insects introduced
into North America. This insect is credited with
controlling St. Johnswort on millions of acres in
California and the Pacific Northwest.

However, the Klamath weed beetle has not
been successful in all areas St. Johnswort
occurs, so other agents have been introduced.
The root-boring beetle Agrilus hyperici and the
leaf bud gall-forming midge Zeuxidiplosis giardi
have become established but the effectiveness
has been quite variable. More recently, a St.
Johnswort foliage- and flower-feeding moth,
Aplocera plagiata, has been released and
established in the northwestern United States.



BULL THISTLE

[Cirsium vulgare (Savi) Tenore]
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BULL THISTLE

State Noxious VWeed List: No. Why is this plant a concem?

Bull thistle is the least serious of the introduced thistles in Bull thistle occurs in all 48 contiguous states and most of
North Dakota. Native Americans used bull thistle to treat Canada, but is designated noxious in only a few states. Bull
hemorrhoids, which they likely learned from French fur thistle generally is found growing singularly or in small
trappers. Bull thistle often is referred to as edible. Many patches in the northern and eastern counties of the state.

plant parts from the root to the flower are eaten. The flower  The large size and showy flowers of the plant makes it
petals are used as chewing gum. quite noticeable in pasture and rangeland, but it has little
economic or ecological consequence.

Identification and growth form:

Bull thistle is a biennial that grows from a flat rosette of
leaves the first year to a flowering stem the second year, How do | control this plan’ﬁ

often 5 feet or more in height. Plants are multibranched; syl ks e bl emtbes e e

stems have purple veins and are winged. The plant appears "
ve purpie v wing P pp densities to warrant treatment.

bushy rather than the candelabra appearance of plumeless

or Canada thistle. A distinguishing characteristic of bull Chemical. Fall is the preferred time for
thistle is the leaves. Leaf margins are deeply toothed applying herbicides for bull thistle control.
and toothed again (double dentate) with prominent stiff Fall treatment allows more time for herbicide
spines. The leaf surface has a distinct center vein with application than in the spring and thistle
slight prickly hairs above and cottony pubescence below. control is generally best with fall treatments.
The stems are very pubescent with dark purple veins. The Seedlings that emerge in summer after tillage
rosettes of bull thistle are very pubescent with deeply lobed or previous herbicide applications will not bolt
leaves and dark purple ribs. but remain in the rosette stage. Bull thistles are
) ) most susceptible to herbicides in the rosette
Bull thistle flower heads usually are found singularly at form.
the end of each stem branch. The flowers are gumdrop
shaped, large (2 to 3 inches tall), with long, stiff, yellow- Bull thistles can be controlled effectively
tipped spines. Bull thistle flowers from July to September, with Milestone (aminopyralid), clopyralid
which is somewhat later than other thistles in the region. (Stinger, Transline or Curtai), Tordon
The flowers are generally purple but rarely a white form is (picloram), or dicamba (various) or dicamba
observed. Achenes are 0.1 to 0.15 inch long, glossy light plus diflufenzopyr (Overdrive). Products that
brown to pale yellow or white with narrow dark brown contain metsulfuron (Escort, Cimarron Max,
stripes and favored by birds. others) will control bull thistles in the spring

and will eliminate seed production when
applied in the bolting to bud growth stages.

Cultural. Cultivation or hand-digging the
rosette prior to bolting will kill the plant and
prevent seed-set.

Biological. No biological control agents or
pathogens are available for this weed.
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CANADA THISTLE -

(Cirsium arvense L.)

Female flower

Male flower
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CANADA THISTLE

State Noxious Weed List: Yes.

Canada thistle was introduced in North America as a seed
contaminant in both French and British colonies. The first
legislation to control the weed was passed by Vermont in
1795. Canada thistle has the dubious distinction of being one
of three weeds listed in 1885 by Dakota Territory as required
of “every person” to be destroyed. The native distribution of
Canada thistle includes Europe, North Africa and central
Asia. It also is found in China and Japan and has spread so
extensively that it is difficult to distinguish the plant’s original
native range. Canada thistle is considered to be naturalized in
the northern Great Plains

Identification and growth form:

Canada thistle is a long-lived perennial that usually grows 2
to 3 feet tall and bears alternate, dark green leaves that vary in
size. The leaves are oblong, usually deeply cut, and have spiny,
toothed edges. Canada thistle has small (3/4 inch diameter),
compact flower heads that appear on the upper stems.

Canada thistle has been classified into several varieties.
Within these varieties are many ecotypes, which differ

in growth characteristics, response to day length, and
susceptibility to herbicides and cultivation. For example, leaf
shape, head structure, and the number and size of spines

can differ with ecotypes. Canada thistle requires a 14- to 16-
hour photoperiod to bolt and flower (April 19 to Aug. 22 in
North Dakota). Flower color can range from purple to light
lavender or even white. Stem color also can differ from green
to lavender.

Flowering occurs from June to September. Male and female
flowers are produced on different plants, so cross-pollination
is necessary for seed production. Flowers produce from 40 to
80 seeds per head, which can move long distances, although
most seed remain in the head until winter and eventually
germinate nearby.

The smooth, light brown seeds (achenes) have a conical point
and are loosely attached to a tannish pappus at the tip, which
aids in seed dispersal by wind. Seeds mature rapidly and are
able to germinate within eight to 10 days after pollination.
Canada thistle overwinters in the rosette growth stage.
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Canada thistle has an extensive underground root system
that may penetrate the soil to a depth of 10 feet or more
and grow laterally 12 to 15 feet per year. Root buds occur
randomly along the roots and initiate new shoots whenever
environmental conditions are favorable. Root segments

as small as 0.6 inch can initiate shoot growth and become
established. Canada thistle is adapted to a wide range of
soils, but it produces deeper roots in clay or muck soils than
in sand, gravel or limestone soils.

Root bud development can occur nearly anytime during
the growing season, but is greatest when soil temperatures
are warm, air temperatures are cool and the photoperiod
shortens to 13 hours. These conditions generally are found
during the fall growing season. Therefore, more Canada
thistle root-bud development occurs in the fall than any
other time of the year. Canada thistle grows best in the
northern regions of North America where temperature and
rainfall are moderate. Growth ceases when temperatures
exceed 85 degrees for extended periods.

Why is this plant a concern?

Canada thistle has the potential to form dense infestations
rapidly through vegetative reproduction, and the spread
of these clones may continue indefinitely, crowding out
and displacing native grasses and forbs through shading,
competition and possibly allelopathy. Canada thistle spread
can change structure and species composition of natural
areas and reduce plant and animal diversity. Infestations
of Canada thistle may contribute to the elimination of
endangered and/or endemic plant species. In wildlands,
Canada thistle has the potential to increase fire frequency
and perhaps severity as a result of its abundant and readily
ignited litter and flammable above-ground biomass.

Canada thistle can reduce yield of many crops severely. Yield
losses are directly proportional to the density and patchiness
of the infestation, with more than $40 million annually

lost in production in North Dakota alone. Wheat is a poor
competitor and Canada thistle infestations often increase

in a continuous-wheat farming program. Canada thistle

also can be a severe problem in corn and soybean grown in
rotation, with greater losses in soybean than corn.



CANADA THISTLE

How do | control this plant?

Canada thistle is the only thistle in North Dakota that
has become a cropland pest. Control strategies differ
for Canada thistle in cropland compared with pasture,
range and wildland.

Chemical. Cropland. The best approach to Canada
thistle control in cropland should include an in-crop
herbicide treatment to suppress Canada thistle growth,
minimize crop yield losses and prepare the thistle for a
fall postharvest treatment. Preharvest and fall-applied
treatments provide the most effective long-term
control. The best herbicide to use will vary depending
on crop rotation. However, the control program

must be uninterrupted for two to three years if the
infestation is to be reduced.

Glyphosate (various trade names) can be used to
control Canada thistle in glyphosate-resistant crops.
In-crop applications will not kill established thistle
stands. However, when used as part of an overall
management program, glyphosate can reduce
infestations.

Herbicides that can be used for Canada thistle growing
in small grains include 2,4-D, MCPA, dicamba
(various trade names), products that contain clopyralid
(various trade names) and products that include
tribinuron. Products containing clopyralid will control
Canada thistle in flax, sugar beet and corn. Canada
thistle may be suppressed in corn with products
containing dicamba, while Basagran (bentazon) can be
used in soybean. A second application is required 10 to
14 days after the first for satisfactory suppression.

Pasture, range and wildlands. Herbicides that control
Canada thistle in noncropland include products that
contain clopyralid (various), Tordon (picloram),
dicamba (various) dicamba plus diflufenzopyr
(Overdrive), and Milestone (aminopyralid). Control
is greatest when applied to Canada thistle at the early
bud growth stage (early summer) or in the fall to
plants in the rosette form. These herbicides applied at
low rates may be the most cost-effective method for
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controlling dense infestations that require broadcast
application. Re-treatment will be necessary for several
years to obtain long-term control.

Cultural. Cropland. Canada thistle roots are much
less winter hardy then many other perennial weeds
and timely cultivation actually can increase winter
kill. Soil temperatures of 20 degrees or colder can
reduce Canada thistle regrowth from roots by more
than 50 percent. Following crop harvest, cultivate
fields before the Canada thistle is 3 inches tall and
repeat before regrowth reaches 3 inches tall until
freeze-up. This method has the combined advantage
of decreasing carbohydrate root reserves and the
bare ground from the tillage will lead to colder soil
temperatures, which increases winter-kill.

An option for Canada thistle in row crops and fallow
that includes both tillage and herbicides is known as
the rosette technique. The objective is to prevent the
plants from bolting by using tillage and/or herbicide
treatments until the day length is less than 15 hours,
the photoperiod required for most Canada thistle
plants to bolt. The thistles then will regrow as rosettes
only. Research at North Dakota State University has
found herbicide absorption and translocation to the
roots of Canada thistle is greater when applied to

the rosette growth stage than when applied to bolted
plants, making fall treatment of rosettes the most
cost-effective method for long-term Canada thistle
control.

The rosette technique for Canada thistle control in
fallow includes the use of tillage and fall-applied
herbicides, while control in row crops includes in-
crop herbicide treatments, tillage and fall-applied
herbicides. Periodic tillage in fallow is used to control
Canada thistle shoots and other weeds until late July,
when the day length is less than 15 hours. Herbicides
used for Canada thistle control, such as glyphosate

or clopyralid, then are applied to rosettes in late



CANADA THISTLE

September or early October. Research at NDSU has
found that cultivation until late June prevented more
than 90 percent of Canada thistle from bolting in
corn and soybean.

Pasture, range, and wildlands. Repeated mowing will
reduce Canada thistle infestations. Mow whenever
the plants are in the early bud growth stage to prevent
seed-set. Several mowings a year are needed because
plant populations vary in maturity. Mow as close to
the surface as possible. If plants are cut above the
terminal bud before the stems elongate, they likely
will regrow. Mowing before the flowers start showing
color is important because plants mowed after that
likely will produce some viable seed. Mowing for
several years will reduce the root vitality of Canada
thistle and will prevent seed production, reducing
the seed reserve. Mowing should be combined with a
chemical control program for best results.

Controlled burns often are used to help restore
wildlands to a more natural plant community.
Contrary to popular thought, research at North
Dakota State University found that fall prescribed
burns did not cause a long-term increase in Canada
thistle density; rather, Canada thistle emerged earlier
in the burned compared with the nonburned areas.
The effect was short-lived and Canada thistle densities
were similar regardless of burn treatment the second
growing season after the burn. Also, no differences in
Canada thistle control occurred when herbicides were
used alone or combined with a prescribed burn.

Biological. Two biological control agents have
been introduced for Canada thistle control, and a
third was introduced accidentally. To date, none have
been effective at reducing the weed on a large scale.
The most widespread insect is Ceutorhynchus litura
weevil, which first was released in North Dakota in
the 1970s. The larvae feed on the underground parts
of Canada thistle for a short time but infestations
generally are not reduced. One may take advantage
of the early season stress on Canada thistle from C.
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litura feeding by using additional control methods
such as mowing or applying herbicides. In addition,
natural soil pathogens may become more destructive
due to multiple entry sites established by the insect.
However, do not expect these insects alone to reduce
a Canada thistle infestation.

A gall-producing fly, Urophora cardui, causes
meristematic galls but does little long-term damage
to the perennial thistle. The Canada thistle bud
weevil Larinus planus was an accidental introduction
into North America. The insect feeds on developing
flowers to prevent seed production. Although L.
planus can survive under a wide range of climates, it
has not reduced established Canada thistle stands.

The painted lady butterfly (Vanessa cardui) can be

a very effective biological control agent but only

on an intermittent basis. Larvae of the butterfly
feed on Canada thistle plants and can eliminate an
infestation. However, the insect generally is found
only in southern states such as Arizona and New
Mexico and will build up populations large enough to
migrate north only once every eight to 11 years. The
insect will migrate north as far as Canada and those
fortunate enough to reside within the migratory
pathway will see a dramatic decrease in the Canada
thistle population. Unfortunately, the insect feeds
on many plants, including crops such as soybean
and sunflower, and is not a candidate for long-term
biological control of Canada thistle.

A native pathogen, Pseudomonas syringae pv. tagetis
(Pst), causes the top of Canada thistle plants to turn
yellow to white. This pathogen may release a toxin
into the phloem of Canada thistle and kill the plant.
The pathogen is most widespread during wet periods.
Attempts to produce this pathogen as a commercial
biocide have not been successful.



FLODMAN THISTLE

[Cirsium flodmanii (Rydb.) Arthur]
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FLODMAN THISTLE

State Noxious Weed List: No.

Flodman thistle is a native species found from
Saskatchewan and Manitoba to Iowa and Colorado. This
thistle is a food source for a variety of insect and bird
species. The stems of Flodman thistle can be peeled and
eaten and were part of the Native American diet.

Identification and growth form:

Flodman thistle is a deep-rooted perennial and usually
grows 3 to 4 feet tall. The leaves are shiny green on top with
slight pubescence and are white and very pubescent below,
alternate, rigid and deeply lobed. Each lobe has three
points, one of which sticks out at nearly right angles, giving
a flipping appearance, which is helpful to tell this plant
from the often similar appearing wavyleaf thistle.

The rosettes are often 4 to 6 inches in diameter with oblong
or lanceolate leaves that vary from deeply lobed to nearly
complete. The leaves are green to gray and especially
pubescent below. The flowers are deep purple to pink,
rarely white, tube shaped and approximately 1 inch long.
The flower heads have a strong yellow spine and a sticky
secretion that attracts and catches insects. Flodman thistle
usually flowers from mid-July through September in North
Dakota. The achenes are about 0.1 to 0.15 inch long and
oval, and vary from tan to brown and have a conspicuous
yellow collar.
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Why is this plant a concem?

Flodman thistle is more competitive than most other
native species and has the potential to infest large areas.

It is tolerant to high salt concentration in soil but not as
tolerant as Canada thistle. Although it grows best under
moist conditions as most thistles do, it can survive under
drought conditions, which gives it a competitive advantage
on semiarid rangeland.

How do | control this plant”?

Native thistle species such as Flodman thistle
seldom become weedy because of the variety
of insects and birds that feed on the plant

and several pathogens that cause a variety of
diseases. However, of the native thistles found
in the region, Flodman thistle is one that can
form dense colonies, especially in dry years.

Herbicides that are effective for controlling
Flodman thistle in noncropland include
products that contain clopyralid (various),
Tordon (picloram), dicamba (various),
Overdrive (dicamba plus diflufenzopyr) and
Milestone (aminopyralid). Control is greatest
when applied to thistle at the early bud growth
stage (early summer) or in the fall to plants
in the rosette form. Herbicide treatment will
not be necessary if one allows the native pests
to build in population and reduce this thistle
through time. Flodman thistle has not been a
problem weed in cropland.



(Carduus nutans L.)
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State Noxious Weed List: Yes.

Musk thistle is the most common biennial
invasive thistle in North Dakota. Musk thistle
is native in southern Europe and western Asia
and was introduced into North America in
the early 1900s. Two subspecies that differ in
flower size and pubescence occur in North
Dakota.

Identification and growth form:

Musk thistle likely is the most easily identified
invasive thistle in North Dakota, yet many
people confuse this plant with either bull
thistle or plumeless thistle. Musk thistle often
grows in excess of 6 feet tall, has very large
flowers that tend to droop, and the flower has
very characteristic brown bracts that resemble
a pine cone. The flowers usually are deep rose,
solitary and very large, ranging from 1.5 to 3
inches in diameter. Rosettes are dark green
with a light green midrib, usually smooth and
lacking pubescence and often grow 2 feet or
more in diameter.

Musk thistle stems are usually very branched
with spiny wings; however, the wings are
interrupted and not complete along the stem
as with bull or plumeless thistle. The leaves are
oblong to lanceolate and lobed with slender
spines along the margin. They generally have
little pubescence underneath, which helps
distinguish musk thistle from plumeless
thistle. However, the subspecies C. nutans
macrocephalus (Dest.) has very pubescent
leaves.

Musk thistle flowers from July to late
September. The average musk thistle plant
produces in excess of 10,000 seeds per plant
and, under favorable conditions, may produce
120,000 seeds per plant. Seed germination



MUSK THISTLE

averages 30 percent. The seed generally germinates in the
summer and fall, and the plant overwinters as a rosette.
The following spring, the plant resumes vegetative growth,
bolts and flowers. After setting seed, the plant dies, thereby
completing the life cycle. Occasionally biennial thistles
have winter annual, annual or short-lived perennial
characteristics.

How do | control this plant?

Since biennial plants such as musk thistle reproduce
only from seed, the key to a successful management
program is to control the plants before flowering.

Chemical. Fall is the preferred time for applying
herbicides for biennial thistle control. Fall treatment
allows more time for herbicide application than in the
spring and thistle control is generally best with fall
treatments. Seedlings that emerge in summer after
tillage or previous herbicide applications will not bolt
but remain in the rosette stage. Biennial thistles are
most susceptible to herbicides in the rosette form.

Biennial thistles can be controlled effectively with
Milestone (aminopyralid), Stinger, Transline or
Curtail (clopyralid), Tordon (picloram), or dicamba
(various) or dicamba plus diflufenzopyr (Overdrive).
Products that contain metsulfuron (Escort, Cimarron
Max, others) will control biennial thistles in the
spring and will eliminate seed production when
applied in the bolting to bud growth stages.

Cultural. Repeated mowing will reduce musk thistle
infestations. Mow whenever the plants are in the
early bud growth stage to prevent seed-set. Several
mowings a year are needed because plant populations
vary in maturity. Mow as close to the surface as
possible. Plants should be cut below the terminal bud
before the stem elongates or the weed will regrow.
Mowing before the flowers start showing color is
important because plants mowed after that likely

will produce some viable seed. Mowing should be
combined with a chemical control program for best
results.
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Why is this plant a concern?

Musk thistle tends to invade overgrazed or otherwise
disturbed pastures, rangeland, roadsides and waste
areas. Movement into cropland is generally from nearby
noncropland or roadsides. Musk thistle spreads rapidly
and can form very dense stands that crowd out desirable
forages and native species.

Biennial thistles do not survive under crop rotation
since they cannot tolerate tillage or crop competition.
Planting infested areas to any crop will eliminate
biennial thistles.

Biological. The seed weevil Rhinocyllus conicus was
introduced from Eurasia to control musk thistle by
reducing seed production. Larvae develop in the flower
head and consume the seed as it develops. The weevils
can reduce seed production by nearly 80 percent, but
they are attracted more to earlier blooming rather
than to later blooming flowers. The late-season flowers
produce seeds with little damage from the weevil,
which sustains the musk thistle population. Building

a high enough population of insects to greatly reduce
seed production takes five to 10 years. These insects
first were introduced into North Dakota in the early
1970s. R. conicus is not specific to musk thistle and
has been found feeding on other invasive thistles,

such as Canada thistle. However, this insect also feeds
on native thistles, including several that are on the
protected or endangered species list.

The thistle crown weevil (Trichosirocalus horridus) was
introduced into North America from Europe in the
mid-1970s. Larvae of this insect feed on the growing
tip as the musk thistle rosette bolts. While seldom
effective by itself, it does help control musk thistle
when combined with Rhinocyllus conicus. Feeding by T.
horridus larvae on musk thistle growing tips causes the
plant to produce multiple shoots. The resulting flower
heads are reduced in size and produce fewer seeds,
and the increased number of flower heads results in an
increased population of R. conicus.



PLUMELESS THISTLE

(Carduus acanthoides L.)
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PLUMELESS THISTLE

State Noxious Weed List: No.

Plumeless thistle first was introduced into North America
in the 1870s along the East Coast as a contaminant in

ship ballast. Plumeless thistle is one of the most common
invasive thistles in the mid-Atlantic and upper Midwestern
states. Although found as far west as Washington state, it

is less common than musk and bull thistle and is not listed
on the North Dakota state noxious weed list.

Identification and growth form:

Plumeless thistle is a winter annual or biennial and
generally is found only in eastern North Dakota. Plumeless
thistle tends to be shorter than other noxious biennial
thistles and generally reaches 1 to 4 feet tall. The stems are
winged and very branched, giving the plant a candelabrum
appearance. The wings are very spiny and are continuous
along the stem and not interrupted as musk thistle. The
leaves are deeply lobed, narrower than musk thistle and
very pubescent underneath. Each lobe has one to three
very sharp marginal spines. Flower heads are small (0.5

to 1 inch) but very numerous and pink to purple or very
rarely white. The bracts are very narrow and resemble
spines. The heads can be singular or in clusters of two

to five. The achenes are small, gray to light brown with a
distinct, light apical collar and slightly curved.

Rosettes of plumeless thistle resemble musk thistle rosettes,
but are more deeply lobed and much more pubescent.
Plumeless thistle rosettes have wavy leaves with yellow
spines along the white leaf margins and resemble holly. The
plant bolts and flowers in late April to early May.
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Why is this plant a concem?

Plumeless thistle can become very weedy and form dense
colonies, especially along waterways, ditches and roadsides
in summers following wet falls. Plumeless thistle seldom

is found in cultivated fields, even when infestations are
nearby in roadsides or pastures. The numerous spiny
branches make walking through infestations by people or
grazing by animals very difficult.

How do | control this plant”?

Chemical. Fall is the preferred time for
applying herbicides for plumeless thistle
control. Fall treatment allows more time

for herbicide application than in the spring
and thistle control is generally best with fall
treatments. Seedlings that emerge in summer
after tillage or previous herbicide applications
will not bolt but remain in the rosette stage.
Plumeless thistles are most susceptible to
herbicides in the rosette form.

Plumeless thistles can be controlled effectively
with Milestone (aminopyralid), Stinger,
Transline or Curtail (clopyralid), Tordon
(picloram), or dicamba (various) or dicamba
plus diflufenzopyr (Overdrive). Products that
contain metsulfuron (Escort, Cimarron Max,
others) will control biennial thistles in the
spring and will eliminate seed production when
applied in the bolting to bud growth stages.

Cultural. Repeated mowing will reduce
plumeless thistle population but must be
done prior to flowering or viable seed will be
produced. Plumeless thistle will not survive
tillage operations used in cropland.

Biological. Both Rhinocyllus conicus and
Trichosirocalus horridus, which were released
for musk thistle control, attack plumeless
thistle.



SCOTCH THISTLE

(Onopordum acannthium L.)
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SCOTCH THISTLE

State Noxious Weed List: No.

Scotch thistle is a native of Eurasia and has become
naturalized in portions of western North America. Scotch
thistle can thrive in well-drained, sandy or stony soils. The
plant occurs in pastures, croplands, rangelands, roadsides
and construction sites but prefers disturbed areas and sites
near ditches. Scotch thistle has regal stature. During the
reign of Malcolm I of Scotland, Norsemen attempted to
capture the Staines Castle by wading across the moat in
their bare feet, only to find the moat dry and overgrown
with thistle. The painful cries by the warriors roused

the castle guards and the Norsemen were defeated. To
commemorate this victory, the flower became the emblem
of Scotland.

Identification and growth form:

Scotch thistle is a biennial herb that can grow up to 12 feet
tall. Stems of the plant are hairy or cottony, and have broad,
spiny wings. Leaves are large, spiny and covered with fine,
dense hairs that give Scotch thistle a grayish-green, cottony
appearance. Upper leaves are alternate and have prominent
triangular lobes that occur on the margins. Lobes of the
leaf end with a prominent, sharp, green to white spines.

Flower heads are terminal, numerous and 1 to 2 inches in
diameter. Flowers are pale purple to red and subtended
with a series of overlapping bracts tipped with a spine.
Seeds are oblong to obovate, four-angled, deep brown to
black, about 3/16 of an inch long and wrinkled. Plants

can produce 70 to more than 300 flower heads that can
produce 100 to 200 seeds per head. Therefore, a single
plant can produce 8,400 to 40,000 seeds. Seed viability can
range from one to more thanl6 years, depending on seed
burial depth.
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Why is this plant a concem?

Scotch thistle is an aggressive species that can out-compete
and decrease desirable forage. The plant also can degrade
wildlife habitats and recreational areas. Scotch thistle
infestations can become impenetrable, thorny barriers that
severely limit land use by wildlife, livestock and man.

How do | control this plant?

Scotch thistle reproduces solely through seed
production. Seeds generally germinate in
late fall but germination can occur anytime
throughout the year.

Chemical. Scotch thistle can be controlled
effectively with Milestone (aminopyralid),
Stinger, Transline or Curtail (clopyralid),
Tordon (picloram), or dicamba (various)

or Overdrive (dicamba plus diflufenzopyr).
Products that contain metsulfuron (Escort,
Cimarron Max, others) will control biennial
thistles in the spring and will eliminate seed
production when applied in the bolting to bud
growth stages.

Mechanical. Hand-pulling small infestations
of Scotch thistle can be an effective control
method. Mowing prior to seed dispersal

may limit the amount of seed available for
germination. However, if the plant is cut after
tflowers begin to show color, viable seed may
still be dispersed.

Biological. Research on biological control
agents for Scotch thistle is in progress. Lixus
cardui Olivier (Coleoptera: Curculionidae),

a weevil from Europe, first was used by
Australian researchers to control Scotch thistle.
However, host-specificity testing needs to be
researched further to ensure that native thistles
are not affected by the release of this agent in
North America.



WAVYLEAF THISTLE

[Cirsium undulatum (Nutt.) Spreng.]
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WAVYLEAF THISTLE

State Noxious Weed List: No.

Wavyleaf thistle is a native species and is common in
western North Dakota. Various Native American tribes
used wavyleaf thistle to treat gonorrhea and syphilis. The
remedy involved drinking a tea made from the plant and
then elevating the body temperature to induce sweating.
A tea also was made from the roots to treat diabetes and
stomachache. The roots were boiled and used in soup.

Identification and growth form:

Wavyleaf thistle is a perennial native plant that often is
confused with Flodman thistle. Wavyleaf thistle tends

to flower from July to September, often a week or two
earlier than Flodman thistle. Wavyleaf thistle tends to be
more spiny and the leaves less deeply lobed than Flodman
thistle. Also, wavyleaf thistle is found in well-drained
soils, generally in drier locations than those occupied by
Flodman thistle. Wavyleaf thistle grows 3 to 4 feet tall
and often is associated with sagebrush communities and
rangeland but is less common in moist meadows.

The leaves of wavyleaf are alternate and tipped with yellow
spines. The leaves are very pubescent, giving the plant a
gray cast, and are less deeply lobed than Flodman thistle.
Leaves are strongly undulated or wavy, which gives the
plant its common name. The stem of wavyleaf thistle is
very pubescent and generally thicker than Flodman thistle.
Rosette leaves are also very wavy and gray in appearance.
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The flowers are most often pink or purple, but there is a
white-flowered form, f. album Farwell. The flowers are
usually more than 2 inches in diameter, with globe-shaped
heads. The yellow spines on the heads lack the sticky
secretion found on Flodman thistle. The achenes are brown
without a lighter apical band or with only a very narrow
lighter margin.

Wavyleaf thistle is a larger plant than Flodman thistle.
Generally Flodman thistle is more common than wavyleaf
in eastern North Dakota, but wavyleaf gradually becomes
the predominant species in the central and western
portions of the state.

Why is this plant a concem?

Generally wavyleaf thistle is kept in check by native insects
and birds that feed on the plant as well as native pathogens
that reduce plant vigor and growth. Wavyleaf has become a
problem when the plant spreads beyond its normal range,
such as the Pacific coast. Otherwise this plant does not
warrant control efforts.



DALMATIAN TOADFLAX
and YELLOW TOADFLAX

(Linaria genistifolia ssp. dalmatica (L.) Maire & Petitm. and Linaria vulgaris Mill.)

Dalmatian toadflax

Dalmatian toadflax has
broad heart-shaped leaves
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DALMATIAN TOADFLAX
and YELLOW TOADFLAX

Yellow toadflax
has narrow
linnear leaves

Yellow toadflax flowers have
orange throats

Yellow toadflax
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DALMATIAN TOADFLAX
and YELLOW TOADFLAX

State Noxious Weed List:
Dalmatian toadflax: Yes.
Yellow toadflax: Yes.

Both Dalmatian and yellow toadflax are escaped perennial
ornamental plants that were introduced in the mid-1800s.
Dalmatian toadflax is native to the Mediterranean region,
specifically the Dalmatian Coast of Croatia, while yellow
toadflax is from Eurasia. Yellow toadflax first was recorded
in North Dakota by H.L. Bolley from a collection made in
Fargo and described as “most abundant in Barnes County”
in the 1940s by O.A. Stevens. The first record of Dalmatian
toadflax is from Walhalla in Pembina County in 1937 by
Stevens.

The toadflaxes are most likely to be found along highways,
railroad tracks and other transportation or communication
lines, or anywhere livestock is brought into the state. Often
the origins of an infested area can be traced back to an
escape from an ornamental planting. Dalmatian toadflax
has been reported only as small patches in a few counties,
generally in the western part of North Dakota. However,
yellow toadflax has been found in many counties across the
state and is on the verge of becoming a major problem for
land managers in North Dakota.
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Identification and growth form:

Dalmatian and yellow toadflax are members of the
snapdragon family and thus easily recognizable by the
bright yellow flowers, which have swollen corolla tubes that
flare into two “lips” with an orange throat (yellow toadflax)
and long spur. The flowers are 1 to 1.5 inches long with
many flowers on a raceme. Both species have an extensive
creeping rhizomatous root system that spreads like leafy
spurge. The most distinctive difference between the species
is that Dalmatian toadflax has broad, heart-shaped leaves
that clasp a woody stem, whereas yellow toadflax has
narrow, linear leaves with a narrow stem.

The plants begin regrowth from the roots as soon as the
soil warms in early spring. Toadflax flowers from late
June through August in North Dakota and single plants
may produce more than 500,000 seeds that are dispersed
by wind, rain, wildlife, and movement of forage and
livestock. The seed is disk-shaped, 0.08 inch in diameter
and dark brown to black, and often have irregular papery
wings. Seed dispersal begins a few weeks after flowering
and continues into winter. The roots of a single plant can
extend 10 feet and give rise to daughter plants every few
inches.

Why are these plants a concern”?

The toadflax species are aggressive and will displace forage
in pastureland and native species in wildland. Yellow
toadflax can be mildly poisonous to livestock that graze

it. Although the toadflaxes may be slow to establish,

once plants take root, control is very difficult since most
herbicides are ineffective.

Dalmatian toadflax seedlings are relatively poor
competitors with grass species, but once established, the
weed can become extremely invasive, especially on dryland
sites, disturbed areas and roadsides. Yellow toadflax is
adapted to more moist sites than Dalmatian toadflax and
often is found in pasture, meadows and ditches.



DALMATIAN TOADFLAX
and YELLOW TOADFLAX

How do | control these plants?

Prevention is the best method to keep Dalmatian
and yellow toadflax from invading North Dakota
pasture, rangeland and wildlands. Herbicides can
be effective but require repeated treatments at high
rates.

Chemical. Tordon (picloram), Plateau (imazapic)
and Telar (chlorsulfuron) will control Dalmatian
toadflax when applied at maximum use rates
during flowering or late fall. No herbicide is
labeled for yellow toadflax control, but research

at North Dakota State University has found that a
combination treatment of Tordon plus Overdrive
(dicamba plus diflufenzopyr) applied in late fall will
reduce yellow toadflax infestations for at least two
years. See the latest edition of the “North Dakota
Weed Control Guide” for application rate and
timing recommendations.
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Cultural. The long-term use of proper stocking rates
to maintain competitive forage species has helped
reduce the spread of toadflax into grazing lands.
Burning is not effective because soil temperatures do
not get high enough to kill the roots. Burning even
may have a detrimental effect and cause an increase
in the number of stems due to reduced cover.

Biological. Several insects have been introduced
for toadflax control. The stem-boring weevil Mecinus
janthinus has been the most successful and can
reduce Dalmatian toadflax stands relatively quickly.
M. janthinus larvae mine in Dalmatian toadflax
stems, which slowly causes the plants to wilt and die.
Repeated attempts to establish M. janthinus on yellow
toadflax in North Dakota have failed, likely because
the larvae cannot survive in the much narrower
diameter stem of yellow compared with Dalmatian
toa