
Nebraska Department 
------� � of Environmental Quality 

NEBRASKA'S KEYSTONE XL PIPELINE EVALUATION 

FINAL EVA UATIO REPORT 
VOLUME TWO I Appendix A, C, 0,' F, and G 

January 2013 



 

January2013 Nebraska’s Keystone XL Pipeline Evaluation   

 

Nebraska Department  
of Environmental Quality 

Appendix A 

Project-Related Nebraska Legislative Bills 
 

Q I 

EBRllSKA's 
..... O •• XL� 

;ipeWne 
E"�aluation 



 

January2013 Nebraska’s Keystone XL Pipeline Evaluation   

 

Nebraska Department  
of Environmental Quality 

 

Appendix A 

Project-Related Nebraska Legislative Bills 

 

TABLE OF CONTENTS 

Appendix A – Project-Related Nebraska Legislative Bills 

A.1 – Nebraska Legislative Bill 4 

A.2 – Nebraska Legislative Bill 1161 

A.3 – Nebraska Legislative Bill 845 

A.4 – Memorandum of Understanding between U.S. Department of State  
and Nebraska Department of Environmental Quality 

 



 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation   

 

Nebraska Department  
of Environmental Quality 

 

Appendix A.1 

Nebraska Legislative Bill 4 

 



LEGISLATURE OF NEBRASKA

ONE HUNDRED SECOND LEGISLATURE

FIRST SPECIAL SESSION

LEGISLATIVE BILL 4
Final Reading

Introduced by Langemeier, 23; Haar, 21.

Read first time November 02, 2011

Committee: Natural Resources

A BILL

FOR AN ACT relating to oil pipelines; to amend sections 73-307,1

73-507, and 81-1701, Reissue Revised Statutes of2

Nebraska; to state findings and intent; to provide powers3

and duties for the Department of Environmental Quality4

and the Governor relating to supplemental environmental5

impact statements; to provide for applicability of6

statutes; to harmonize provisions; to repeal the original7

sections; and to declare an emergency.8

Be it enacted by the people of the State of Nebraska,9
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Section 1. The Legislature finds that:1

(1) The State of Nebraska is responsible for protecting2

its natural resources, agricultural resources, aesthetics, economy,3

and communities through reasonable regulation for the common good and4

welfare. As such, the state is responsible for ensuring that an oil5

pipeline proposed to be located within, through, or across Nebraska6

is in compliance with all state laws, rules, and regulations relating7

to water, air, and wildlife under the Constitution of Nebraska and8

state law;9

(2) Public policy should reflect this responsibility10

while simultaneously recognizing the necessity for energy use and the11

economic benefits to Nebraska of transporting oil within, through, or12

across the state, the need for economic development in Nebraska, and13

the opportunities for jobs and revenue that new development brings to14

the state;15

(3) The United States has the important ability to work16

with foreign suppliers of crude oil to meet our overall energy needs17

and to further our national security interests; and18

(4) The economic benefits of oil pipeline construction19

projects are important to the state, including the creation of jobs.20

Nevertheless, the benefits of any proposed oil pipeline project must21

be weighed against any concerns brought by the residents of Nebraska.22

Sec. 2. For purposes of sections 1 to 3 of this act:23

(1) Department means the Department of Environmental24

Quality;25
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(2) Oil pipeline means a pipeline which is larger than1

eight inches in inside diameter and which is constructed in Nebraska2

for the transportation of petroleum, or petroleum components,3

products, or wastes, including crude oil or any fraction of crude4

oil, within, through, or across Nebraska, but does not include in-5

field and gathering lines; and6

(3) Pipeline carrier means an individual, a company, a7

corporation, an association, or any other legal entity that engages8

in owning, operating, or managing an oil pipeline.9

Sec. 3. (1) The department may collaborate with a federal10

agency or agencies in a review under the National Environmental11

Policy Act involving a supplemental environmental impact statement12

for oil pipeline projects within, through, or across the state. Prior13

to entering into such shared jurisdiction and authority with a14

federal agency or agencies, the department shall enter into a15

memorandum of understanding with such federal agency or agencies that16

sets forth the responsibilities and schedules that will lead to an17

effective and timely review under the National Environmental Policy18

Act involving a supplemental environmental impact statement.19

(2) Since the objectives of the process are to ensure20

adequate information gathering, full and careful agency and public21

review, objective preparation of a supplemental environmental impact22

statement, adherence to a defined schedule, and an appropriate role23

for a pipeline carrier which avoids the appearance of conflicts of24

interest, it is the intent of the Legislature that the state fully25
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fund the process of preparation of a supplemental environmental1

impact statement and that no fees will be required of an applicant.2

The department may contract with outside vendors in the process of3

preparation of a supplemental environmental impact statement. The4

department shall make every reasonable effort to ensure that each5

vendor has no conflict of interest or relationship to any pipeline6

carrier that applies for an oil pipeline permit.7

(3) In order for the process to be efficient and8

expeditious, the department's contracts with vendors pursuant to this9

section for a supplemental environmental impact statement shall not10

be subject to the Nebraska Consultants' Competitive Negotiation Act11

or sections 73-301 to 73-306 or 73-501 to 73-509.12

(4) After the supplemental environmental impact statement13

is prepared, the department shall submit it to the Governor. Within14

thirty days after receipt of the supplemental environmental impact15

statement from the department, the Governor shall indicate, in16

writing, to the federal agency or agencies involved in the review as17

to whether he or she approves any of the routes reviewed in the18

supplemental environmental impact statement.19

Sec. 4. Section 73-307, Reissue Revised Statutes of20

Nebraska, is amended to read:21

73-307 Sections 73-301 to 73-306 shall not apply to the22

Nebraska Consultants' Competitive Negotiation Act or section 3 of23

this act.24

Sections 73-301 to 73-306 shall not be construed to apply25
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to renewals of contracts already approved pursuant to or not subject1

to such sections, to amendments to such contracts, or to renewals of2

such amendments unless the amendments would directly cause or result3

in the replacement by the private entity of additional permanent4

state employees or positions greater than the replacement caused by5

the original contract.6

Sec. 5. Section 73-507, Reissue Revised Statutes of7

Nebraska, is amended to read:8

73-507 (1) Subject to review by the Director of9

Administrative Services, the materiel division shall provide10

procedures to grant limited exceptions from the provisions of11

sections 73-504, 73-508, and 73-509 for:12

(a) Sole source and emergency contracts; and13

(b) Other circumstances or specific contracts when any of14

the requirements of sections 73-504, 73-508, and 73-509 are not15

appropriate for or are not compatible with the circumstances or16

contract. The materiel division shall provide a written rationale17

which shall be kept on file when granting an exception under this18

subdivision.19

(2) The following types of contracts for services are not20

subject to sections 73-504, 73-508, and 73-509:21

(a) Contracts for services subject to the Nebraska22

Consultants' Competitive Negotiation Act;23

(b) Contracts for services subject to federal law,24

regulation, or policy or state statute, under which a state agency is25
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required to use a different selection process or to contract with an1

identified contractor or type of contractor;2

(c) Contracts for professional legal services and3

services of expert witnesses, hearing officers, or administrative law4

judges retained by state agencies for administrative or court5

proceedings;6

(d) Contracts involving state or federal financial7

assistance passed through by a state agency to a political8

subdivision;9

(e) Contracts with direct providers of medical,10

behavioral, or developmental health services, child care, or child11

welfare services to an individual;12

(f) Agreements for services to be performed for a state13

agency by another state or local government agency or contracts made14

by a state agency with a local government agency for the direct15

provision of services to the public;16

(g) Agreements for services between a state agency and17

the University of Nebraska, the Nebraska state colleges, the courts,18

the Legislature, or other officers or agencies established by the19

Constitution of Nebraska;20

(h) Department of Insurance contracts for financial or21

actuarial examination, for rehabilitation, conservation,22

reorganization, or liquidation of licensees, and for professional23

services related to residual pools or excess funds under the agency's24

control;25
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(i) Department of Roads contracts for all road and bridge1

projects; and2

(j) Nebraska Investment Council contracts; and .3

(k) Contracts under section 3 of this act.4

Sec. 6. Section 81-1701, Reissue Revised Statutes of5

Nebraska, is amended to read:6

81-1701 The purpose of sections 81-1701 to 81-1721 the7

Nebraska Consultants' Competitive Negotiation Act is to provide8

managerial control over competitive negotiations by the state for9

acquisition of professional architectural, engineering, landscape10

architecture, or land surveying services. The act does not apply to11

contracts under section 3 of this act.12

Sec. 7. Original sections 73-307, 73-507, and 81-1701,13

Reissue Revised Statutes of Nebraska, are repealed.14

Sec. 8. Since an emergency exists, this act takes effect15

when passed and approved according to law.16
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1.0 INTRODUCTION 

The construction, mitigation, and reclamation requirements described in this Plan apply 
to work on all of TransCanada Keystone Pipeline, L.P.’s (Keystone’s) Keystone XL 
Project (Project) lands, including the following; 
 

 uplands, including agricultural (cultivated or capable of being cultivated) lands, 
pasture lands; range lands; grass lands; forested lands; lands in residential, 
commercial, or industrial areas; lands in public rights of way; and lands in private 
rights-of-way; 

 wetlands; and 

 waterbodies and riparian areas. 
 
Keystone, during the construction, operation, and maintenance of the Project, shall 
implement the construction, mitigation, and reclamation actions contained in this Plan to 
the extent that they do not conflict with the requirements of any applicable federal, 
state, or local rules and regulations, or other permits or approvals that are applicable to 
the Project.  Additionally, Keystone may deviate from specific requirements of this Plan 
on specific private lands as agreed to by landowners or as required to suit actual site 
conditions as determined and directed by Keystone.  All work must be in compliance 
with federal, state, and local permits.  
 
The Project will be designed, constructed, operated and maintained in a manner that 
meets or exceeds applicable industry standards and regulatory requirements.  
Keystone’s Integrity Management Plan and Emergency Response Plan outlines the 
preventative maintenance, inspection, line patrol, leak detection systems, SCADA, and 
other pipeline integrity management procedures to be implemented during operation of 
the Project.  
 

2.0 GENERAL CONDITIONS 
 

2.1 Training  
 
Experienced, well-trained personnel are essential for the successful 
implementation of this Plan.  Keystone and its Contractors shall undergo 
prevention and response, as well as safety training.  The program shall be 
designed to improve awareness of safety requirements, pollution control laws 
and procedures, and proper operation and maintenance of equipment.   
 
The construction contractor (Contractor), and all of his subcontractors shall 
ensure that persons engaged in Project construction are informed of the 
construction issues and concerns and that they attend and receive training 
regarding these requirements as well as all laws, rules and regulations 
applicable to the work.  Prior to construction, all Project personnel will 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. 
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Different levels of training shall be required for different groups of Contractor 
personnel.  Contractor supervisors, managers, field foremen, and other 
Contractor personnel designated by Keystone shall attend a comprehensive 
environmental training session.  All other Contractor personnel shall attend a 
training session before the beginning of construction and during construction as 
environmental issues and incidents warrant.  Additional training sessions shall 
be held for newly assigned personnel prior to commencing work on the Project.   
 
All Contractor personnel shall attend the training session prior to entering the 
construction right-of-way.  All Contractor personnel shall sign an 
acknowledgement of having attended the appropriate level of training and shall 
display a hard hat sticker that signifies attendance at environmental training.  In 
order to ensure successful compliance, Contractor personnel shall attend repeat 
or supplemental training if compliance is not satisfactory or as new, significant 
new issues arise.   
 
All visitors and any other personnel without specific work assignments shall be 
required to attend a safety and environmental awareness orientation.  
 

2.2 Environmental Inspection 
 
Keystone will use Environmental Inspectors on each construction spread.  The 
Environmental Inspectors will review the Project activities daily for compliance 
with state, federal and local regulatory requirements.  The Environmental 
Inspectors will have the authority to stop specific tasks as approved by the Chief 
Inspector.  They can also order corrective action in the event that construction 
activities violate the provisions of this Plan, landowner requirements, or any 
applicable permit requirements.  

 
2.3 Advance Notice of Access to Property Prior to Construction 

 
Prior to initially accessing landowners’ property, Keystone shall provide the 
landowner or tenant with a minimum of 24 hours prior notice unless otherwise 
negotiated with the landowner and as described in the Project line list).  
Additionally, the landowner or tenant shall be provided with Keystone contact 
information.  Landowners may utilize contact information to inform Keystone of 
any concerns related to construction.  
 
Prior notice shall consist of a personal contact, a telephone contact, or delivery of 
written notice to the landowner to inform the landowner of whereby the 
landowner or tenant is informed of Keystone's intent to initially access the land.  
The landowner or tenant need not acknowledge receipt of written notice before 
Keystone can enter the landowner's property.  
 
Keystone will coordinate with managers of public lands to reduce conflicts 
between construction activities and recreational uses.  Keystone will consult with 
land managers on state and federal lands regarding any necessary construction 
and maintenance restrictions consistent with management and use of such 
lands.  Damages from disruption of recreational uses of private lands will be the 
subject of compensation negotiations with individual landowners. 
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If pipeline activities occur during the winter season Keystone will consult with the 
appropriate regulatory agencies to establish the appropriate protective measures 
to avoid or mitigate wildlife seasonal, timing or migration concerns.   

 
2.4 Other Notifications 

 
The Contractor shall notify, in writing, both Keystone and the authority having 
jurisdiction over any road, railroad, canal, drainage ditch, river, foreign pipeline, 
or other utility to be crossed by the pipeline at least 48 hours (excluding 
Saturdays, Sundays, and statutory holidays), or as specified on the applicable 
permit(s), prior to commencement of pipeline construction, in order that the said 
authority may appoint an inspector to ensure that the crossing is constructed in a 
satisfactory manner.   
 
The Contractor shall notify Keystone immediately of any spill of a potentially 
hazardous substance that creates a sheen on a wetland or waterbody, as well as 
any existing soil contamination discovered during construction. 
 
The Contractor shall immediately notify Keystone of the discovery of previously 
unreported historic property, other significant cultural materials, or suspected 
human remains uncovered during pipeline construction.   
 
The Contractor shall immediately notify Keystone of a Project-related injury to or 
mortality of a threatened or endangered animal. 
 

2.5  Damages to Private Property 

Pipeline construction activities shall be confined to the construction right-of-way, 
temporary work space, additional temporary work space, and approved access 
routes.   
 
Keystone shall reasonably compensate landowners for any construction-related 
damages caused by Keystone which occur on or off of the established pipeline 
construction right-of-way. 
 
Keystone shall reasonably compensate landowners for damages to private 
property caused by Keystone beyond the initial construction and reclamation of 
the pipeline, to include those damages caused by Keystone during future 
construction, operation, maintenance, and repairs relating to the pipeline. 
 

2.6 Appearance of Worksite 

The construction right-of-way shall be maintained in a clean, neat condition at all 
times. At no time shall litter be allowed to accumulate at any location on the 
construction right-of-way.  The Contractor shall provide a daily garbage detail 
with each major construction crew to keep the construction right-of-way clear of 
trash, pipe banding and spacers, waste from coating products, welding rods, 
timber skids, defective materials and all construction and other debris 
immediately behind construction operations unless otherwise approved by 
Keystone.  Paper from wrapping or coating products or lightweight items shall not 
be permitted to be scattered by the wind. 
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The traveled surfaces of roads, streets, highways, etc. (and railroads when 
applicable) shall be cleaned free of mud, dirt, or any debris deposited by 
equipment traversing these roads or exiting from the construction right-of-way. 

 
2.7 Access 

 
Prior to the pipeline's installation, Keystone and the landowner shall reach a 
mutually acceptable agreement on the route that shall be utilized by the 
Contractor for entering and exiting the pipeline construction right-of-way should 
access to the construction right-of-way not be practicable or feasible from 
adjacent segments of the pipeline construction right-of-way, public road, or 
railroad right-of-way.  
 
All construction vehicles and equipment traffic shall be confined to the public 
roads, private roads acquired for use by Keystone, and the construction right-of-
way.  If temporary private access roads are constructed, they shall be designed 
to maintain proper drainage and shall be built to minimize soil erosion.   
 
Sufficiently sized gaps shall be left in all spoil and topsoil wind rows and a hard 
or soft plug shall be left in the trench at all temporary private access roads and 
obvious livestock or wildlife trails unless the landowner agrees prior to 
construction that these access points can be blocked during construction.  
 
All construction-related private roads and access points to the right-of-way shall 
be marked with signs.  Any private roads not to be utilized during construction 
shall also be marked. 
 
 
 

2.8 Aboveground Facilities 
 
Locations for aboveground facilities shall be selected in a manner so as to be as 
unobtrusive as reasonably possible to ongoing agricultural or other landowner 
activities occurring on the lands adjacent to the facilities.  If it is not feasible, to 
avoid interference, such activities shall be located so as to incur the least 
hindrance to the adjacent agricultural operations (i.e., located in field corners or 
areas where at least one side is not used for cropping purposes) provided the 
location is consistent with the design constraints of the pipeline.  Aboveground 
facilities shall avoid floodplains and wetlands to the maximum extent possible.  
Additionally, they shall be located to avoid existing drain tile systems to the 
extent possible.  To further reduce visual impacts from aboveground pipeline 
facilities and structures, Keystone will comply with standard industry painting 
practices with respect to aboveground facilities.  Keystone will address any visual 
aesthetics issues with landowners in individual consultations. 
 

2.9 Minimum Depth of Cover 
 
The pipeline shall be installed so that the top of the pipe and coating is a 
minimum depth of 5 feet below the bottom of waterbodies including rivers, 
creeks, streams, ditches, and drains.  This depth shall normally be maintained 
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over a distance of 15 feet on each side of the waterbody measured from the top 
of the defined stream channel.  If concrete weights or concrete coated pipe is 
utilized for negative buoyancy of the pipeline, the minimum depth of cover shall 
be measured from the top of the concrete to the original ground contour.  The 
following table indicates standard depths that would apply to pipeline 
construction. 
 

 
 

Location 

Normal 
Excavation 

(inches) 

For Rock 
Excavation 

(inches 
Most areas 48 36 
All waterbodies 60 36 
Dry creeks, ditches, drains, washes, gullies, etc. 60 36 
Drainage ditches at public roads and railroads 60 48 

 
Depth of cover requirements may be modified by Keystone based on site-
specific conditions.  However, all depths shall be in compliance with all 
established codes. 
 

2.10 Non-Hazardous Waste Disposal 
 
Non-hazardous pipeline construction wastes include human waste, trash, pipe 
banding and spacers, waste from coating products, welding rods, timber skids, 
cleared vegetation, stumps, and rock.  
 
All waste which contains (or at any time contained) oil, grease, solvents, or other 
petroleum products falls within the scope of the oil and hazardous substances 
control, cleanup, and disposal procedures.  This material shall be segregated for 
handling and disposal as hazardous wastes. 
 
The Contractor shall be responsible for ensuring that human wastes are handled 
and disposed of exclusively by means of portable, self-contained toilets during all 
construction operations.   Wastes from these units shall be collected by a 
licensed contractor for disposal only at licensed and approved facilities. 
 
The Contractor shall remove all trash from the construction right-of-way on a 
daily basis unless otherwise approved or directed by Keystone. 
 
The Contractor shall dispose of HDD drill cuttings and drilling mud at a Keystone-
approved location.  Disposal options may include spreading over the construction 
right-of-way in an upland location approved by Keystone, or hauling to an 
approved licensed landfill or other site approved by Keystone.  
 
The Contractor shall remove all extraneous vegetative, rock, and other natural 
debris from the construction right-of-way by the completion of cleanup 
 
The Contractor shall remove all trash and wastes from Contractor yards, and 
Pipe Stockpipe Sites, and staging areas when work is completed at each 
location.   
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The Contractor shall dispose of all waste materials at licensed waste disposal 
facilities.  Wastes shall not be disposed of in any other fashion such as un-
permitted burying or burning. 

2.11 Hazardous Wastes 
 

The Contractor shall ensure that all hazardous and potentially hazardous 
materials are transported, stored, and handled in accordance with all applicable 
legislation.  Workers exposed to or required to handle dangerous materials shall 
be trained in accordance with the applicable regulator and the manufacturer's 
recommendations.   
 
The Contractor shall dispose of all hazardous materials at licensed waste 
disposal facilities.  Hazardous wastes shall not be disposed of in any other 
fashion such as un-permitted burying or burning. 
 
All transporters of oil, hazardous substances, and hazardous wastes shall be 
licensed and certified according to the applicable state vehicle code.  Incidents 
on public highways shall be reported to the appropriate agencies. 
 
All hazardous wastes being transported off-site shall be manifested.  The 
manifest shall conform to requirements of the appropriate state agency.  The 
transporter shall be licensed and certified to handle hazardous wastes on the 
public highways.  The vehicles as well as the drivers must conform to all 
applicable vehicle codes for transporting hazardous wastes.  The manifest shall 
conform to 49 CFR Parts 172.101, 172.202, and 172.203. 
 
If toxic or hazardous waste materials or containers are encountered during 
construction, the Contractor shall stop work immediately to prevent disturbing or 
further disturbing the waste material and shall immediately notify Keystone.  The 
Contractor shall not restart work until clearance is granted by Keystone. 
 

2.12 Noise Control 
 
The Contractor shall minimize noise during non-daylight hours and within 1 mile 
of residences or other noise-sensitive areas such as hospitals, motels or 
campgrounds.  Keystone shall abide by all applicable noise regulations regarding 
noise near residential and commercial/industrial areas.  The Contractor shall 
provide notice to Keystone if noise levels are expected to exceed bylaws for a 
short duration.  Keystone will give advanced notice to landowners within 500 feet 
of right-of-way prior to construction, limit the hours during which construction 
activities with high-decibel noise levels are conducted, coordinate work 
schedules, and ensure that construction proceeds quickly through such areas. 
The Contractor shall minimize noise in the immediate vicinity of herds of livestock 
or poultry operations, which are particularly sensitive to noise.  
 
Keystone will set up a toll-free telephone line for landowners to report any 
construction noise-related issues.     
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2.13 Weed Control 
 
Keystone will prepare a weed management plan for each state crossed by the 
project, as required.  In general, these plans will consider the following measures 
listed below. 
 
Prior to mobilization for the Project, the Contractor shall thoroughly clean all 
construction equipment, including timber mats, prior to moving the equipment to 
the job site to limit the potential for the spread of noxious weeds, insects and soil-
borne pests.  The Contractor shall clean the equipment with high-pressure 
washing equipment. 
 
Prior to construction, Keystone will mark all areas of the right-of-way which 
contain infestations of noxious, invasive species or soil-borne pests.  Such 
marking will clearly indicate the limits of the infestation along the right-of-way.  
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 (see detail Drawings 30 and 31). 
 
In areas of isolated weed populations, the Contractor shall strip topsoil from the 
full width of the construction right-of-way and store the topsoil separately from 
other topsoil and subsoil.  The Environmental Inspectors will identify these 
locations in the field prior to grading activities. 
 
The Contractor shall use mulch and straw or hay bales that are free of noxious 
weeds for temporary erosion and sediment control.  
 
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.  
 
Keystone will implement Best Management Practices (BMPs) for conducting 
vegetation control where necessary before and after construction.  Typical 
agricultural herbicides, developed in consultation with county or state regulatory 
agencies, will be used.  Herbicide types will be determined based on the weed 
species requiring control.  The Contractor shall apply herbicides, where required, 
within one week, or as deemed necessary for optimum mortality success, prior to 
disturbing the area by clearing, grading, trenching, or other soil disturbing work.  
Herbicides shall be applied by applicators appropriately licensed or certified by 
the state in which the work is conducted.  All herbicides applied prior to 
construction shall be non-residual or shall have a significant residual effect no 
longer than 30 days.  Herbicides applied during construction shall be non-
residual.  Keystone will implement BMPs in the use of pesticides and herbicides 
along the pipeline corridor to reduce potential impacts to avian and wildlife 
species. 
 
The Contractor shall not use herbicides in or within 100 feet of a wetland or 
waterbody. 
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After pipeline construction, on any construction right-of-way over which Keystone 
will retain control over the surface use of the land after construction (i.e., valve 
sites, metering stations, pump stations, etc.), Keystone shall provide for weed 
control to limit the potential for the spread of weeds onto adjacent lands used 
for agricultural purposes.  Any weed control spraying performed by Keystone 
shall be done by a state-licensed pesticide applicator. 
 
Keystone 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 which can be reasonably determined to have 
spread from land occupied by Keystone’s aboveground facilities. 
 

2.14 Dust Control 
 
The Contractor shall at all-time control airborne dust levels during construction 
activities to levels acceptable to Keystone.  The Contractor shall employ water 
trucks, sprinklers or calcium chloride as necessary to reduce dust to acceptable 
levels.  Utilization of calcium chloride is limited to roads.  
 
Dust shall be strictly controlled where the work approaches dwellings, farm 
buildings, and other areas occupied by people and when the pipeline parallels an 
existing road or highway.  This shall also apply to access roads where dust 
raised by construction vehicles may irritate or inconvenience local residents.  The 
speed of all Contractor vehicles shall be controlled in these areas.  Emissions 
from construction equipment combustion, open burning, and temporary fuel 
transfer systems and associated tanks will be controlled to the extent required by 
state and local agencies through the permit process. 
 
The Contractor shall take appropriate precautions to prevent fugitive emissions 
caused by sand blasting from reaching any residence or public building.  The 
Contractor shall place curtains of suitable material, as necessary, to prevent 
wind-blown particles from sand blasting operations from reaching any residence 
or public building. 
 
Additional measures may be required by state regulations or local ordinances.  
The Contractor will comply with all applicable state regulations and local 
ordinances with respect to truck transportation and fugitive dust emissions. 

 
2.15 Off Road Vehicle Control 

 
Keystone shall offer to landowners or managers of forested lands to install and 
maintain measures to control unauthorized vehicle access to the construction 
right-of-way where appropriate.  These measures may include the following 
unless otherwise approved or directed by Keystone based on site specific 
conditions or circumstances: 

 

 signs; 

 fences with locking gates;  

 slash and timber barriers, pipe barriers, or boulders lined across the 
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construction right-of-way; and 

 conifers or other appropriate trees or shrubs across the construction right-of-
way. 

 
2.16 Fire Prevention and Control 

 
The Contractor shall comply with all federal, state, county and local fire 
regulations pertaining to burning permits and the prevention of uncontrolled fires. 
The following mitigative measures shall be implemented to prevent fire hazards 
and control of fires: 
 

 A list of relevant fire authorities and their designated representative to 
contact shall be maintained on site by construction personnel. 

 Adequate firefighting equipment shall be available on site in accordance with 
the applicable regulatory requirements shall be available on site. 

 The level of forest fire hazard shall be posted at the construction office 
(where visible for workers) and workers shall be made aware of the hazard 
level and related implications.    

 The Contractor shall provide equipment to handle any possible fire 
emergency.  This shall include, although not be limited to, water trucks; 
portable water pumps; chemical fire extinguishers; hand tools such as 
shovels, axes, and chain saws; and heavy equipment adequate for the 
construction of fire breaks when needed.   

 Specifically, the Contractor shall supply and maintain in working order an 
adequate supply of fire extinguishers for each crew engaged in potentially 
combustible work such as welding, cutting, grinding, and burning of brush or 
vegetative debris. 

 In the event of a fire, the Contractor shall immediately use resources 
necessary to contain the fire.  The Contractor shall then notify local 
emergency response personnel. 

 All tree clearing activities are to be carried out in accordance with local rules 
and regulations for the prevention of forest fires. 

 Burning shall be done in compliance with state, county, or local applicable 
regulations.  

 Any burning will be done within the right-of-way.  Only small piles shall be 
burned to avoid overheating or damage to trees or other structures along the 
right-of-way. 

 Flammable wastes shall be removed from the construction site on a regular 
basis. 

 Flammable materials kept on the construction site must be stored in 
approved containers away from ignition sources. 

 Smoking shall be prohibited around flammable materials. 

 Smoking shall be prohibited on the entire construction site when the fire 
hazard is high. 
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2.17 Road and Railroad Crossings 

 
Construction across paved roads, highways, and railroads will be in accordance 
with the requirements of the road and railroad crossing permits and approvals 
obtained by Keystone.  In general, all major paved roads, all primary gravel 
roads, highways, and railroads will be crossed by boring beneath the road or 
railroad.  Detail drawing 21 illustrates a typical bored road or railroad crossing.  
Boring requires the excavation of a pit on each side of the feature, the placement 
of boring equipment in the pit, and boring a hole under the road at least equal to 
the diameter of the pipe.  For long crossings, sections can be welded onto the 
pipe string just before being pulled through the borehole.  Boring will result in 
minimal or no disruption to traffic at road or railroad crossings.  Each boring will 
be expected to take 1 to 2 days for most roads and railroads and up to 10 days 
for long crossings such as interstate or four-lane highways.  

Most smaller, unpaved roads and driveways will be crossed using the open-cut 
method where permitted by local authorities or private owners.  The open-cut 
method will require temporary closure of the road to traffic and establishment of 
detours.  If no reasonable detour is feasible, at least one lane of traffic will be 
kept open, except during brief periods when it is essential to close the road to 
install the pipeline.  Most open-cut road crossings can be finished and the road 
resurfaced in 1 or 2 days.  Keystone will take measures, such as posting signs at 
open-cut road crossings, to ensure safety and minimize traffic disruptions. 

2.18 Adverse Weather 
 
The Contractor shall restrict certain construction activities and work in cultivated 
agricultural areas in excessively wet soil conditions to minimize rutting and soil 
compaction.  In determining when or where construction activities should be 
restricted or suspended during wet conditions, the Contractor shall consider the 
following factors: 
 

 the extent that rutting may cause mixing of topsoil with subsoil layers or 
damage to tile drains; 

 excessive buildup of mud on tires and cleats; 

 excessive ponding of water at the soil surface; and 

 the potential for excessive soil compaction. 
 
The Contractor shall implement mitigative measures as directed by Keystone in 
order to minimize rutting and soil compaction in excessively wet soil conditions 
which may include: 
 

 restricting work to areas on the spread where conditions allow; 

 using low ground weight, wide-track equipment, or other low impact 
construction techniques; 

 limiting work to areas that have adequately drained soils or have a cover of 
vegetation ,such as sod, crops or crop residues, sufficient to prevent mixing 
of topsoil with subsoil layers or damage to drain tiles; and 



CONSTRUCTION MITIGATION AND RECLAMATION PLAN 

 

 

TRANSCANADA KEYSTONE PIPELINE, LP 11 April 2012 

  Rev. 4 

 installing geotextile material or construction mats in problem areas. 
 
“Stop work” authority will be designated to the chief inspector but will be 
implemented when recommended by the Environmental Inspector.   
 

2.19 Cultural Resources 
 
Keystone intends to avoid cultural resources to the extent practicable by 
rerouting the pipeline corridor and related appurtenances, avoiding construction 
activities on properties listed in or eligible for listing in the National Register of 
Historic Places (NRHP), as well as boring or using HDD through culturally sterile 
soils.   
 
The Contractor shall implement the measures outlined in any unanticipated 
discovery plan or any Programmatic Agreement that is adopted to minimize 
disturbance to cultural sites and shall take immediate action as outlined in the 
Programmatic Agreement if any unanticipated cultural discovery is encountered 
during construction.   
 
The preferred treatment of any historical property or culturally significant site is 
avoidance.  Where required, Keystone will monitor the construction spread using 
a cultural resource monitor working under the direction of a professional who 
meets the standards of the Secretary of the Interior’s Historic Preservation 
Professional Qualification Standards (48 FR 44716, September 29, 1983).  
 
Prior to commencing construction, Keystone also will provide an appropriate level 
of training to all construction personnel so that the requirements of any 
unanticipated discovery plan or Programmatic Agreement are understood and 
unanticipated discoveries quickly identified. 
 
In the event an unanticipated cultural discovery is made, the Contractor will 
immediately halt all construction activities within a 100-foot radius, including 
traffic; notify the Keystone Environmental Inspector; and implement interim 
measures to protect the discovery from looting or vandalism.  The appropriate 
federal, state, local, or tribal authorities will be notified of discovery within 48 
hours of the initial find.  Construction will not proceed within the 100-foot radius of 
discovery site until all mitigation measures defined in the Programmatic 
Agreement are concluded and Keystone receives approval from the appropriate 
agencies that construction may resume.  No work or activity within the 100-foot 
buffer area may take place until approvals are communicated at the spread level 
by the lead Environmental Inspector.  
 

3.0 SPILL PREVENTION AND CONTAINMENT 
 

Spill prevention and containment applies to the use and management of hazardous 
materials on the construction right-of-way and all ancillary areas during construction.  
This includes the refueling or servicing of all equipment with diesel fuel, gasoline, 
lubricating oils, grease, and hydraulic and other fluids during normal upland applications 
and special applications within 100 feet of perennial streams or wetlands.  
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Keystone will prepare a project-specific Spill Prevention Containment and 
Countermeasure (SPCC) Plan.  The Contractor shall provide additional information to 
complete the SPCC Plan for each construction spread, and shall provide site-specific 
data that meets the requirements of 40 CFR Part 112 for every location used for staging 
fuel or oil storage tanks and for every location used for bulk fuel or oil transfer.  Each 
SPCC Plan will be prepared prior to introducing the subject fuel, oil, or hazardous 
material to the subject location. 

3.1 Spill Prevention 
 

3.1.1 Staging Areas 

Staging areas (including Contractor yards and pipe stockpile sites) shall 
be set up for each construction spread.  Bulk fuel and storage tanks will 
be placed only at Contractor yards.  No bulk fuel and storage tanks will 
be placed in the construction ROW.  Hazardous materials at staging 
areas shall be stored in compliance with federal and state laws.  The 
following spill prevention measures shall be implemented by the 
Contractor: 
 

 Contractor fuel trucks shall be loaded at existing bulk fuel dealerships 
or from bulk tanks set up for that purpose at the staging area. In the 
former case, the bulk dealer is responsible for preventing and 
controlling spills. 

 The Environmental Inspector shall inspect the tank site for 
compliance with the 100-foot setback requirement and approve the 
tank site prior to installing bulk fuel or storage tanks on the 
construction yard.     

 Fuels and lubricants shall be stored only at designated staging areas. 
Storage of fuel and lubricants in the staging area shall be at least 100 
feet away from the water's edge. Refueling and lubrication of 
equipment shall be restricted to upland areas at least 100 feet away 
from streams and wetlands. 

 Contractors shall be required to perform all routine equipment 
maintenance at the staging area and recover and dispose of wastes 
in an appropriate manner. 

 Fixed fuel dispensing locations will be provided with secondary 
containment to capture fuel from leaks, drips, and overfills. 

 Temporary liners, berms, or dikes (secondary containment) shall be 
constructed around the aboveground bulk tanks, providing 110 
percent containment volume of the largest storage tank or trailer 
within the containment structure, so that potential spill materials shall 
be contained and collected in specified areas.  Tanks shall not be 
placed in areas subject to periodic flooding or washout. 

 Drivers of tank trucks are responsible for safety and spill prevention 
during tank truck unloading.  Procedures for loading and unloading 
tank trucks shall meet the minimum requirements established by the 
Department of Transportation. 
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 Drivers of tank trucks are responsible for setting brakes and chocking 
wheels prior to off loading.  Warning signs requiring drivers to set 
brakes and chock wheels shall be displayed at all tanks.  Proper 
grounding of equipment shall be undertaken during fuel transfer 
operations.  Drivers shall observe and control the fueling operations 
at all times to prevent overfilling the temporary tank. 

 Prior to departure of any tank truck, all vehicle outlets shall be 
examined closely by the driver for leakage, tightened, adjusted or 
replaced to prevent Ieakage while in transit. 

 A supply of sorbent and barrier materials sufficient to allow the rapid 
containment and recovery of spills shall be maintained at each 
construction staging area.  Sorbent and barrier materials shall also be 
utilized to contain runoff from contaminated areas. 

 Shovels and drums shall be kept at each of the individual staging 
areas.  In the event that small quantities of soil become contaminated, 
shovels shall be utilized to collect the soil and the material shall be 
stored in 55-gallon drums.  Large quantities of contaminated soil may 
be bio-remediated on site or disposed in an approved landfill, subject to 
government approval, or collected utilizing heavy equipment, and 
stored in drums or other suitable containers prior to disposal.  Should 
contamination occur adjacent to staging areas as a result of runoff, 
shovels or heavy equipment shall be utilized to collect the contaminated 
material.  Contaminated soil shall be disposed of in accordance with 
state and federal regulations. 

 Temporary aboveground tanks shall be subject to visual inspection on 
a monthly basis and when the tank is refilled.  Inspection records shall 
be maintained.  Operators shall routinely keep tanks under close 
surveillance and potential leaks or spills shall be quickly detected. 

 Visible fuel leaks shall be reported to the Contractors' designated 
representative and corrected as soon as conditions warrant.  
Keystone's designated representative shall be informed. 

 Drain valves on temporary tanks shall be locked to prevent accidental or 
unauthorized discharges from the tank. 

 Oil and other hazardous materials stored in 350-gallon totes, 55-
gallon drums, 5-gallon pails, smaller retail-size containers or other 
portable containers will be staged or stored in areas with a secondary 
temporary containment structure.  Secondary containment structures 
may consist of temporary earthen berms with a chemical resistant 
liner, or a portable containment system constructed of steel, PVC, or 
other suitable material.  The secondary containment structure will be 
capable of containing 110 percent of the volume of material stored in 
these areas. 

 
Keystone may allow modification of the above specifications as necessary 
to accommodate specific situations or procedures.  Any modifications must 
comply with all applicable regulations and permits. 
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3.1.2 Construction Right-of-Way 
 
The Contractor will ensure that all equipment is free of leaks prior to use 
on the Project and prior to entering or working in or near waterbodies or 
wetlands.  Throughout construction, the Contractor will conduct regular 
maintenance and inspections of the equipment to reduce the potential for 
spills or leaks. 
 
Rubber-tired vehicles (pickup trucks, buses) normally shall refuel at the 
construction staging areas or commercial gas stations.  Tracked machinery 
(backhoes, bulldozers) shall be refueled and lubricated on the construction 
right-of-way.  Equipment maintenance shall be conducted in staging areas 
when practical.   When impractical, repairs to equipment can be made on 
the construction right-of-way when approved by Keystone’s representative. 
 
Each fuel truck that transports and dispenses fuel to construction 
equipment or Project vehicles along the construction ROW or within 
equipment staging and material areas shall carry an oil spill response kit 
and spill response equipment onboard at all times.  In the event that 
response materials are depleted through use or their condition is 
deteriorated through age, the materials will be replenished prior to 
placing the fueling vehicle back into service. 
 
The following preventive measures apply to refueling and lubricating 
activities on the construction right-of-way: 
 

 Construction activities shall be conducted to allow for prompt and 
effective cleanup of spills of fuel and other hazardous materials.  Each 
construction crew, including cleanup crews shall have on hand 
sufficient tools and material to stop leaks and supplies of absorbent 
and barrier materials to allow rapid containment and recovery of 
spilled materials.  Crew members must know and follow the procedure 
for reporting spills.  

 Refueling and lubricating of construction equipment shall be restricted to 
upland areas at least 100 feet away from streams and wetlands.  Where 
this is not possible (e.g., trench dewatering pumps), the equipment shall 
be fueled by designated personnel with special training in refueling, spill 
containment, and cleanup.  The Environmental Inspector shall ensure 
that signs are installed identifying restricted areas. 

 No fuel, oil or hazardous material storage, staging, or transfer other 
than refueling will occur within 100 feet of any storm drain, drop inlet, 
or high consequence area (HCA). 

 Spent oils, lubricants, filters, etc. shall be collected and disposed of at 
an approved location in accordance with state and federal regulations. 

 Equipment shall not be washed in streams. 

 Stationary equipment will be placed within a secondary containment if 
it will be operated or require refueling within 100 feet of a wetland or 
waterbody boundary. 
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Keystone may allow modification of the above specifications as necessary 
to accommodate specific situations or procedures.  Any modifications must 
comply with all applicable regulations and permits. 
 

3.2 Contingency Plans 
 
The Contractor shall develop emergency response procedures for all incidents 
(e.g., spills, leaks, fires) involving hazardous materials which could pose a threat 
to human health or the environment.  The procedures shall address activities in 
all work areas, as well as during transport to and from the construction right-of-
way and to any disposal or recycling facility. 
 

 3.3 Equipment 
 
The Contractor shall retain emergency response equipment in all areas where 
hazardous materials are handled or stored.  This equipment shall be readily 
available to respond to a hazardous material emergency.  Such equipment shall 
include, but not be limited to, the following: 
 

 first aid supplies; 

 phone or communications radio; 

 protective clothing (Tyvek suit, gloves, goggles, boots); 

 hand-held fire equipment; 

 absorbent material and storage containers; 

 non-sparking bung wrench and shovel; and 

 brooms and dust pan. 
 

Hazardous material emergency equipment shall be carried in all mechanic and 
supervisor vehicles.  This equipment shall include, at a minimum: 

 

 first aid supplies; 

 phone or communications radio; 

 2 sets of protective clothing (Tyvek suit, gloves, goggles, boots); 

 1 non-sparking shovel; 

 6 plastic garbage bags (20 gallon); 

 10 absorbent socks and spill pads; 

 Hand-held fire extinguisher; 

 barrier tape; and 

 2 orange reflector cones. 
 

Fuel and service trucks shall carry a minimum of 20 pounds of suitable 
commercial sorbent material. 
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The Contractor shall inspect emergency equipment weekly, and service and 
maintain equipment regularly.  Records shall be kept of all inspections and 
services. 
 

3.4  Emergency Notification 

Emergency notification procedures between the Contractor and Keystone shall 
be established in the planning stages of construction.  A Keystone 
representative shall be identified to serve as contact in the event of a spill during 
construction activities.  In the event of a spill meeting government reporting 
criteria, the Contractor immediately shall notify the Keystone representative who, 
in turn, shall notify the appropriate regulatory agencies. 
 
Any material released into water that creates a sheen must be reported 
immediately to Keystone.  The Contractor is required to notify Keystone 
immediately if there is any spill of oil, oil products, or hazardous materials that 
reaches a wetland or waterbody.  Incidents on public highways shall be reported 
to Keystone and the appropriate agencies by Keystone. 
 
If a spill occurs on navigable waters of the United States, Keystone shall notify 
the National Response Center (NRC) at 1-800-424-8802.  For spills that occur 
on public lands, into surface waters, or into sensitive areas, the appropriate 
governmental agency’s district office also shall be notified. 
 

 3.5 Spill Containment and Countermeasures 
 

In the event of a spill of hazardous material, Contractor personnel shall: 
 

 notify the appointed Keystone representative; 

 identify the product hazards related to the spilled material and implement 
appropriate safety procedures, based on the nature of the hazard; 

 control danger to the public and personnel at the site; 

 implement spill contingency plans and mobilize appropriate resources and 
manpower; 

 isolate or shutdown the source of the spill; 

 block manholes or culverts to limit spill travel; 

 initiate containment procedures to limit the spill to as small an area as 
possible to prevent damage to property or areas of environment concern 
(e.g., watercourses); and 

 commence recovery of the spill and cleanup operations.  
 
When notified of a spill, the Keystone representative shall immediately ensure 
that: 
 

 Action is taken to control danger to the public and personnel at the site. 

 Spill contingency plans are implemented and necessary equipment and 
manpower are mobilized. 
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 Measures are taken to isolate or shutdown the source of the spill. 

 All resources necessary to contain, recover and clean up the spill are 
available. 

 Any resources requested by the Contractor from Keystone are provided. 

 The appropriate agencies are notified.  For spills which occur on public Iands, 
into surface waters or into sensitive areas, the appropriate federal or state 
managing office shall also be notified and involved in the incident. 

 
For a land spill, berms shall be constructed with available equipment to physically 
contain the spill.  Personnel entry and travel on contaminated soils shall be 
minimized.  Sorbent materials shall be applied or, if necessary, heavily 
contaminated soils shall be removed to an approved facility.  Contaminated 
sorbent materials and vegetation shall also be disposed of at an approved 
facility. 
 
For a spill threatening a waterbody, berms or trenches shall be constructed to 
contain the spill prior to entry into the waterbody.  Deployment of booms, 
skimmers, and sorbent materials shall be necessary if the spill reaches the water.  
The spilled product shall be recovered and the contaminated area shall be 
cleaned up in consultation with spill response specialists and appropriate 
government agencies. 

 
4.0 UPLANDS (AGRICULTURAL, FOREST, PASTURE, RANGE AND GRASS 

LANDS) 
 
4.1 Interference with Irrigation Systems 

 
If existing irrigation systems (flood irrigation, ditch irrigation, pivot, wheel, or 
other type of spray irrigation systems), irrigation ditches, or sheet flow irrigation 
shall be impacted by the construction of the pipeline, the following mitigative 
measures shall be implemented unless otherwise approved or directed by 
Keystone: 

 If it is feasible and mutually acceptable to Keystone and the landowner or 
landowner's designate, temporary measures shall be implemented to allow 
an irrigation system to continue to operate across land on which the 
pipeline is being constructed.  

 If the pipeline or temporary work areas intersect an operational (or soon to 
be operational) pivot or other spray irrigation system, Keystone shall 
establish with the landowner or landowner's designate an acceptable 
amount of time the irrigation system may be out of service.  If an irrigation 
system interruption results in crop damages, either on the pipeline 
construction right-of-way or off the construction right-of-way, the 
landowner shall be compensated reasonably for all such crop damages. 

 If the pipeline or temporary work areas intersect an operational sheet flow 
irrigation system, Keystone shall establish with the landowner or 
landowner's designate an acceptable amount of time the irrigation system 
may be out of service. If an irrigation system interruption results in crop 
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damages, either on the pipeline construction right-of-way or off the 
construction right-of-way, the landowner shall be compensated reasonably 
for all such crop damages. 

 Irrigation ditches that are active at the time of construction shall not be 
stopped or obstructed except for the length of time to install the pipeline 
beneath the ditch (typically, one day or less) unless otherwise approved or 
directed by Keystone. 

 
4.2 Clearing 

 
The objective of clearing is to provide a clear and unobstructed right-of-way for 
safe and efficient construction of the pipeline.  The following mitigable measures 
shall be implemented: 

 Construction traffic shall be restricted to the construction right-of-way, 
existing public roads, and approved private roads. 

 Construction right-of-way boundaries including pre-approved temporary 
workspace shall be clearly staked to prevent disturbance to unauthorized 
areas. 

 If crops are present, they shall be mowed or disced to ground level unless 
an agreement is made for the landowner to remove. 

 Burning is prohibited on cultivated land. 

 Construction right-of-way at timber shelterbelts in agricultural areas shall be 
reduced to the minimum necessary to construct the pipeline. 

 
4.3 Topsoil Removal and Storage 

 
The objective of topsoil handling is to maintain topsoil capability by conserving 
topsoil for future replacement and reclamation and to minimize the degradation 
of topsoil from compaction, rutting, loss of organic matter, or soil mixing so that 
successful reclamation of the right-of-way can occur.  The following mitigative 
measures shall be implemented during topsoil removal and storage unless 
otherwise approved or directed by Keystone based on site-specific conditions or 
circumstances.  All work shall be conducted in accordance with applicable 
permits. 
 

 In areas designated for topsoil segregation, the actual depth of the topsoil, to 
a maximum depth of 12 inches, will be stripped from: 

o The area excavated above the pipeline; or 

o The area above the pipeline plus the spoil storage; or 

o The area above the pipeline plus the working side; or 

o Entire ROW 

 as required by applicable permit agreements with the landowner or as 
dictated by site-specific conditions.  
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 Stripped topsoil is to be stockpiled in a windrow along the edge of the right-
of-way.  The Contractor shall perform work in a manner to minimize the 
potential for subsoil and topsoil to be mixed.  

 Under no circumstances shall the Contractor use topsoil to fill a low area. 

 If required due to excessively windy conditions, topsoil piles shall be 
tackified using either water or a suitable tackifier (liquid mulch binder). 

 Gaps in the rows of topsoil will be left in order to allow drainage and prevent 
ponding of water adjacent to or on the right-of-way. 

 Topsoil shall not be utilized to construct ramps at road or waterbody 
crossings. 
 

 In areas with defined saline or sodic soil concerns, a triple-ditch method will 
be used to segregate problem soils as indicated in Detail 67 and 67A. 

 

 If frozen topsoil conditions are encountered during winter construction, 
specialized construction equipment (i.e. ripping, frozen topsoil cutter, road 
reclaimer, etc) may be required to adequately segregate and conserve 
topsoil resources. 

 
4.4 Grading 

 
The objective of grading is to develop a right-of-way that allows the safe 
passage of equipment and meets the bending limitations of the pipe.  The 
following mitigative measures shall be implemented during grading unless 
otherwise approved or directed by Keystone based on site-specific conditions or 
circumstances.  However, all work shall be conducted in accordance with 
applicable permits. 
 

 All grading shall be undertaken with the understanding that original contours 
and drainage patterns shall be re-established to the extent practicable.. 

 Agricultural areas that have terraces shall be surveyed to establish pre-
construction contours to be utilized for restoration of the terraces after 
construction.  

 On steep slopes, or wherever erosion potential is high, temporary erosion 
control measures shall be implemented. 

 Bar ditches adjacent to existing roadways to be crossed during construction 
shall be adequately ramped with grade or ditch spoil to prevent damage to 
the road shoulder and ditch.  

 Where the construction surface remains inadequate to support equipment 
travel, timber mats, timber riprap, or other method shall be used to stabilize 
surface conditions.  

 
The Contractor shall limit the interruption of the surface drain network in the 
vicinity of the right-of-way using the appropriate methods: 

 providing gaps in the rows of subsoil and topsoil in order to prevent any 
accumulation of water on the land; 
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 preventing obstructions in furrows, furrow drains, and ditches; 

 installing flumes and ramps in furrows, furrow drains, and ditches to facilitate 
water flow across the construction right-of-way and allow for construction 
equipment traffic; and 

 installing flumes over the trench for any watercourse where flow is 
continuous during construction.  

 
4.5 Temporary Erosion and Sediment Control 

 
4.5.1 General 

 
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 
right-of-way is complete.  
 
Specifications and configurations for erosion and sediment control 
measures may be modified by Keystone as necessary to suit actual site 
conditions.  However, all work shall be conducted in accordance with 
applicable permits. 
 
The Contractor shall inspect all temporary erosion control measures at 
least daily in areas of active construction or equipment operation, weekly 
in areas with no construction or equipment operation, and within 24 hours 
of each significant rainfall event of 0.5 inches or greater.  The Contractor 
shall repair all ineffective temporary erosion control measures as 
expediently as practicable.  

 

4.5.2 Sediment Barriers 
 

Sediment barriers shall be constructed of silt fence, staked hay or straw 
bales, compacted earth (e.g., drivable berms across travel lanes), sand 
bags, or other appropriate materials. 
 
The Contractor shall install sediment barriers in accordance with Details 1 
and 2 or as otherwise approved or directed by Keystone.  The Contractor 
is responsible for properly installing, maintaining, and replacing temporary 
and permanent erosion controls throughout construction and cleanup.  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.  The aforementioned sediment barriers may 
be used interchangeably or together depending on site-specific 
conditions.  In most cases, silt fence shall be utilized where longer 
sediment barriers are required. 

 
Sediment barriers shall be installed below disturbed areas where there is 
hazard of offsite sedimentation.  These areas include: 

 

 the base of slopes adjacent to road crossings;  
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 the edge of the construction right-of-way adjacent to and upgradient of 
a roadway, flowing stream, spring, wetland, or impoundment;  

 trench or test water discharge locations where required;  

 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) 

 across the entire construction right-of-way at flowing waterbody 
crossings;  

 right-of-way 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.)  

 along the edge of the construction right-of-way within standard 
(saturated or standing water) wetland boundaries as necessary to 
contain spoil and sediment within the construction right-of-way. 
Sediment control barriers are not required at “dry” wetlands (Detail 8). 

 
  Sediment barriers placed at the toe of a slope shall be set a sufficient 

distance from the toe of the slope, if possible, in order to increase 
ponding volume.   

 
 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 right-of-way at 
waterbodies, wetlands, or upslope of roads, a provision shall be made for 
temporary traffic flow through a gap for 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 up gradient 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 maintain straw bale and silt fence sediment barriers 
by removing collected sediment and replacing damaged bales.  Sediment 
shall be removed and placed where it shall not reenter the barrier when 
sediment loading is greater than 40 percent or if directed by Keystone.  If 
straw bale filters cannot be cleaned out due to access problems, the 
Contractor shall place a new row of sediment barriers upslope. 
 
The Contractor shall use mulch and straw bales that are free of noxious 
weeds.  Mulch or straw bales that contain evidence of noxious weeds or 
other undesirable species shall be rejected by the Contractor. 
 



CONSTRUCTION MITIGATION AND RECLAMATION PLAN 

 

 

TRANSCANADA KEYSTONE PIPELINE, LP 22 April 2012 

  Rev. 4 

The Contractor shall remove sediment barriers, except those needed for 
permanent erosion and sediment control, during cleanup of the 
construction right-of-way. 
 

4.5.3 Trench Plugs 
 
   The Contractor shall use trench plugs at waterbody and wetland 

crossings at the direction of the Environmental Inspector to prevent 
diversion of water into upland portions of the pipeline trench and to keep 
any accumulated trench water out of the waterbody.  Trench plugs shall 
be of sufficient size to withstand upslope water pressure. 

 
4.5.4 Temporary Slope Breakers (Water Bars) 

 
The Contractor shall install temporary slope breakers on slopes greater 
than 5% on all disturbed lands at the following recommended spacing: 
  

    Slope (%)   Spacing (feet) 
       5 - 15                       300 
    >15 - 30            200 
        >30             100 
 
   The gradient of each slope breaker shall be 2 to 4 percent. 
 

If so directed by the landowner, the Contractor may not install temporary 
slope breakers (water bars) in cultivated land. 
 
Temporary slope breakers shall be constructed of soil, silt fence, staked 
straw bales, sand bags, or similar materials authorized by Keystone.  
 
The Contractor shall direct the outfall of each temporary slope breaker to 
a stable, well-vegetated area or construct an energy-dissipating device at 
the end of the slope breaker and off the construction right-of-way as 
permitted in the landowner agreement as shown in Detail 3.  The outfall of 
each temporary slope breaker shall be installed to prevent sediment 
discharge into wetlands, waterbodies, or other sensitive resources.  
 
Specifications and configurations for temporary slope breakers may be 
modified by Keystone as necessary to suit actual site conditions.  
However, all work shall be conducted in accordance with applicable 
permits. 

 
4.5.5 Drainage Channels or Ditches 

 
 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, 
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sediment barriers, check berms, or other appropriate measures shall be 
used to control erosion. 

 
4.5.6 Temporary Mulching and Cover Crops 
 

Unless otherwise directed by Keystone, the Contractor shall apply 
temporary seed and/or mulch on disturbed construction work areas that 
have been inactive for one month or are expected to be inactive for a 
month or more.  The Contractor shall not apply temporary mulch in 
cultivated areas unless specifically requested by the landowner or in 
areas particularly prone to erosion.  The Contractor shall not apply mulch 
within wetland boundaries. 

 
Temporary mulch of straw or equivalent applied on slopes shall be spread 
uniformly to cover at least 75 percent of the ground surface at an 
approximate rate of 2 tons per acre of straw or its equivalent.  Mulch 
application on slopes within 100 feet of waterbodies and wetlands shall 
be increased to an approximate rate of 3 tons per acre.  
 
All seed that is used as a temporary cover crop will be approved and/or 
provided by Keystone. 

  
4.5.7 Tackifier 

 
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.  The type of Tackifier will be approved by Keystone.  
 
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. 

 
4.6 Stringing 

 
The objective of stringing is to place the line pipe along the construction right-of-
way for bending and welding in an expedient and efficient manner.  
 
The Contractor shall utilize one or more of the following mitigative measures as 
applicable and when necessary to reduce compaction on the working side of the 
right-of-way or as directed by Keystone.  However, all work shall be conducted 
in accordance with applicable permits. 
 

 prohibiting access by certain vehicles; 

 using only machinery possessing low ground pressure (tracks or extra-wide 
tires); 

 limiting access and thus minimizing the frequency of all vehicle traffic; 

 digging ditches to improve surface drainage;  
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 using timber riprap, matting, or geotextile fabric overlain with soil; and 

 stopping construction for a period of time. 
 

4.7 Trenching 
 
The objective of trenching is to provide a ditch of sufficient depth and width with 
a bottom to continuously support the pipeline.  During trenching operations, the 
following mitigative measures shall be implemented unless otherwise approved 
or directed by Keystone based on site-specific conditions or circumstances.  All 
work shall be conducted in accordance with applicable permits. 

 Where required, subsoil shall be segregated from topsoil in separate, distinct 
rows with a separation that shall limit any admixing of topsoil and subsoil 
during handling. 

 Triple ditch soil handling will be completed at sites identified by Keystone 
according to Detail 67 and 67A to prevent soil degradation. 

 Gaps must be left in the spoil piles that coincide with breaks in the strung 
pipe to facilitate natural drainage patterns and to allow the passage of 
livestock or wildlife.  

 Trenching operations shall be followed as closely as practicable by lower in 
and backfill operations to minimize the length of time the ditch is open. 

 Construction debris (e.g., welding debris) and other garbage shall not be 
deposited in the ditch. 

  If trenching, pipe installation and backfill operations take place during frozen 
soil conditions, final clean-`up (including additional trench compaction, 
subsoil feathering, final contouring and topsoil replacement) will be delayed 
until the subsoil and topsoil thaw completely the following spring/summer. A 
pronounced subsoil berm will be left over the trench line until final clean-up 
takes place to account for settlement of thawing backfill. Gaps will be left in 
the berm to maintain cross-ROW drainage 

 
 
The Contractor shall prepare a blasting plan that is applicable to any locations 
where blasting will be necessary adjacent to existing high pressure pipelines, 
overhead or underground utilities, farm operations, or public crossings.  The 
Contractor and its blasting supervisor shall be thoroughly familiar with and 
comply with the rules and regulations of Occupational Safety and Health 
Administration (OSHA) and all federal, state, county and local regulations 
governing blasting operations.  Keystone will file the blasting plan with applicable 
state or local jurisdictions, where required.  Excavation and blasting along the 
ROW may uncover paleontological resources of scientific value.  Keystone will 
consult with the appropriate regulatory agencies in each state on the applicability 
and requirements for Paleontological Resource Protection Plans.  Keystone will 
prepare and file plans addressing vertebrate fossils with any respective states, as 
required.  
 

Should blasting be necessary for removal of rock, the following mitigative 
measures may be implemented: 
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 The Contractor shall use non-electric initiation systems for all blasting 
operations.  If required by the blasting plan, blasting will be monitored for 
vibration levels and peak particle velocity.  This work shall be performed by a 
third-party vibration monitoring consultant hired by and reporting to the 
Constructor Representative.  The Contractor shall arrange for detonations to 
be carried out in cooperation with this consultant.  

 Prior to using explosives, the Contractor shall advise residents of the 
immediate area, in order to prevent any risk of accidents or undue 
disturbances.   

 No blasting shall be done without approval of the Constructor 
Representative.  Prior to any detonation of explosives in the vicinity of a 
loaded line, dwelling, structure, overhead or underground utility, farm 
operation, or public crossings, a minimum of 48 hour’s notice shall be given 
to the Constructor Representative, in order that the appropriate people can 
be notified and the upstream and downstream mainline valves can be 
staffed.  

 The Contractor shall obtain all necessary permits and shall comply with all 
legal requirements in connection with the use, storage, and transportation of 
explosives. 

 Blasting mats or subsoil may be piled over the trench line to prevent rock 
from being blown outside the construction right-of-way. 

 Each blasting location shall be cleared and cleaned up before and after all 
blasting operations. 

 Blasting shall be carried out during regular, daylight working hours. 

 The Contractor shall at all times protect his workers and the public from any 
injury or harm that might arise from drilling dust and the use of explosives.  

 Only workers thoroughly experienced in handling explosives shall be 
permitted to supervise, handle, haul, load or shoot explosives.  In those 
jurisdictions where the licensing of blasters is mandatory, the Contractor 
shall provide the Constructor Representative with proof of the required 
certification for every person so required.  

 The drilling pattern shall be set in a manner to achieve smaller rock 
fragmentation (maximum 1 foot in diameter) in order to use as much as 
possible of the blasted rock as backfill material after the pipe has been 
padded in accordance with the specifications. 

 Blasting testing of surface-water resources and water wells within 150 feet of 
the centerline will be performed in compliance with all applicable permits. 

 
4.7.1 Trench Dewatering/Well Points 

 
The Contractor shall make all reasonable efforts to discharge trench 
water in a manner that avoids damage to adjacent agricultural land, 
crops, and pasture.  Damage includes, but is not limited to, the inundation 
of crops for more than 24 hours, deposition of sediment in ditches, and 
the deposition of gravel in fields or pastures. 
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If trench dewatering is necessary in an area where salt damage to 
adjacent crops is evident, the Environmental Inspector shall conduct a 
field conductivity test on the trench water before it is discharged.  If the 
conductivity of the trench water is determined to potentially affect soil 
quality, it shall not be discharged to areas where salt damage to crops is 
evident, but shall be directed as feasible so that water flows over a well 
vegetated, non-cropland area or through an energy dissipater and 
sediment barrier. 
    
When pumping water from the trench for any reason, the Contractor shall 
ensure that adequate pumping capacity and sufficient hose is available to 
permit dewatering as follows: 

 

 No heavily silt-laden trench water shall be allowed to enter a 
waterbody or wetland directly but shall instead be diverted through a 
well vegetated area, a geotextile filter bag, or a permeable berm 
(straw bale or Keystone approved equivalent). 

 Trench water shall not be disposed of in a manner which could 
damage crops or interfere with the functioning of underground 
drainage systems. 

The Contractor shall screen the intake hose and keep the hose either one 
foot off the bottom of the trench or in a container to minimize entrainment 
of sediment. 

 
4.8 Welding, Field Joint Coating, and Lowering In 
 

The objectives of welding, field joint coating, and lowering in are to provide 
continuous segments of pipeline, to provide corrosion protection to the weld 
areas of the pipeline, and to place the pipeline in the center of the trench, 
without stress, at the required depth of cover.  The following mitigative 
measures shall be followed during pipe welding, field joint coating, and lowering 
in, unless otherwise specified by Keystone in response to site-specific 
conditions or circumstances.  All work shall be conducted in accordance with 
applicable permits. 
 

 Shavings produced during beveling of the line pipe are to be removed 
immediately following this operation to ensure that livestock and wildlife do 
not ingest this material.  When welding operations create a continuous line 
of pipe that may be left in the right-of-way for an extended period of time due 
to construction or weather constraints, a gap in the welded pipe shall be 
provided to allow for access at farm road crossings and for passage of 
livestock and wildlife. 

 Prior to the application of epoxy powder, urethane epoxy, or other approved 
pipe coatings, a tarp shall be placed underneath the pipe in wetlands to 
collect any overspray of epoxy powder and liquid drippings.  Excess powder, 
liquid, or other hazardous materials (e.g. brushes, rollers, gloves) shall be 
continuously collected and removed from the construction right-of-way and 
disposed of in a manner appropriate for these materials. 
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4.9 Padding and Backfilling 
 
The objective of padding and backfilling is to cover the pipe with material that is 
not detrimental to the pipeline and pipeline coating.  The following mitigative 
measures shall be utilized during backfilling, unless otherwise approved or 
directed by Keystone based on site-specific conditions or circumstances.  All 
work shall be conducted in accordance with applicable permits. 
 

 Excessive water accumulated in the trench shall be eliminated prior to 
backfilling. 

 In the event it becomes necessary to pump water from open trenches, the 
Contractor shall pump the water and discharge it in accordance with the 
requirements of the Stormwater Pollution Prevention Plan (SWPPP) in order 
to avoid damaging adjacent areas.  Detail 5 and Detail 6 provide typical 
examples of dewatering structures. 

 If it is impossible to avoid water-related damages (including inundation of 
crops for more than 24 hours, deposition of sediment in ditches and other 
water courses, and the deposition of gravel in fields, pastures, and any water 
courses), Keystone shall reasonably compensate the landowners for the 
damage and/or shall correct the damage so as to restore the land, crops, 
pasture, water courses, etc. to their pre-construction condition. 

 All pumping of water shall comply with existing drainage laws and local 
ordinances relating to such activities and provisions of the Clean Water Act. 

 Prior to backfilling, all drain tile shall be permanently repaired, inspected, 
and the repair documented as described in Section 5.5.  

 Prior to backfilling, trench breakers shall be installed on slopes where 
necessary to minimize the potential for water movement down the ditch and 
potential subsequent erosion. 

 During backfill, the stockpiled subsoil shall be placed back into the trench 
before replacing the topsoil. 

 Topsoil shall not be utilized for padding the pipe. 

 Backfill shall be compacted to a minimum of 90% of pre-existing conditions 
where the trench line crosses tracks of wheel irrigation systems (pivots).  

 To reduce the potential for ditch line subsidence, spoil shall be replaced and 
compacted by backhoe bucket or by the wheels or tracks of equipment 
traversing down the trench. 

 The lesser of 4 feet or the actual depth of topsoil cover, shall not be 
backfilled with soil containing rocks of any greater concentration or size than 
existed prior to pipeline construction in the pipeline trench, bore pits, or other 
excavations.  

 
4.10 Cleanup 

 
The objective of cleanup activities shall be to prepare the right-of-way and other 
disturbed areas to approximate pre-activity ground contours where appropriate 
and to replace spoil and stockpiled material in a manner which preserves soil 
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capability and quality to a degree reasonably equivalent to the original or that of 
representative undisturbed land.  The following mitigative measures shall be 
utilized during cleanup, unless otherwise approved or directed by Keystone 
based on specific conditions or circumstances.  All work shall be conducted in 
accordance with applicable permits. 
 

 Cleanup shall occur immediately following backfilling operations when 
weather or seasonal conditions allow.  

 All garbage and construction debris (e.g., lathing, ribbon, welding rods, pipe 
bevel shavings, pipe spacer ropes, end caps, pipe skids) shall be collected 
and disposed of at approved disposal sites. 

 The right-of-way shall be re-contoured with spoil material to approximate 
pre-construction contours and as necessary to limit erosion and subsidence. 
Loading of slopes with unconsolidated spoil material shall be avoided during 
slope re-contouring.  Topsoil shall be replaced after re-contouring of the 
grade with subsoil.  The topsoil shall be replaced on the subsoil storage area 
and over the trench so that after settling occurs, the topsoil's approximate 
original depth and contour (with an allowance for settling) shall be achieved. 

 Where topsoil has been segregated, subsoil shall not be permanently placed 
on top of topsoil. 

 Surface drainage shall be restored and re-contoured to conform to the 
adjacent land drainage system. 

 Erosion control structures such as permanent slope breakers and cross 
ditches shall be installed on steep slopes where necessary to control erosion 
by diverting surface run-off from the right-of-way to stable and vegetated off 
right-of-way areas. 

 During cleanup, temporary sediment barriers such as silt fence and hay bale 
diversions will be removed; accumulated sediment will re-contoured with the 
rest of the ROW; and permanent erosion controls will be installed as 
necessary. 

 After construction, all temporary access shall be returned to prior 
construction conditions unless specifically agreed with the landowner or 
otherwise specified by Keystone. 

 Warning signs, aerial markers, and cathodic protection test leads shall be 
installed in locations in compliance with U.S. Federal code and in locations 
that shall not impair farming operations where practicable.  

 All bridges, fences and culverts existing prior to construction shall be 
restored to meet or exceed approximate pre-construction conditions.  
Caution shall be utilized when re-establishing culverts to ensure that 
drainage is not improved to a point that would be detrimental to existing 
waterbodies and wetlands. 

 All temporary gates installed during construction shall be replaced with 
permanent fence unless otherwise requested by the landowner. 
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4.11 Reclamation and Revegetation 
 

The objectives of reclamation and revegetation are to return the disturbed areas 
to approximately pre-construction use and capability.  This involves the 
treatment of soil as necessary to preserve approximate pre-construction 
capability and the stabilization of the work surface in a manner consistent with 
the initial land use.    
 

The following mitigative measures will be utilized unless otherwise approved or 
directed by Keystone based on site specific conditions or circumstances.  
However, all work shall be conducted in accordance with applicable permits. 
 
4.11.1 Relieving Compaction 
 

Compaction will typically be relieved in subsoils that have received 
substantial construction traffic, as determined by Keystone, prior to replacing 
and respreading topsoil.  Compaction will typically not be relieved in topsoils 
that have been left in place and that have not been driven on.  Any rock that 
is brought to the surface during decompaction activities will be removed until 
the quantity, size, and distribution of rock is equivalent to that found on 
adjacent land as determined by the Environmental Inspector.   Compaction 
will typically be relieved as follows: 

 
 

 Compacted cropland compacted shall be ripped a minimum of 3 
passes at least 18 inches deep and all pasture shall be ripped or 
chiseled a minimum of three passes at least 12 inches deep before 
replacing topsoil.  

 Areas of the construction right-of-way that were stripped for topsoil 
salvage shall be ripped a minimum of 3 passes (in cross patterns, as 
practical) prior to topsoil replacement.  The approximate depth of 
ripping shall be 18 inches (or a lesser depth if damage may occur to 
existing drain tile systems).  After ripping, the subsoil surface shall be 
graded smooth and any subsoil clumps broken up (disc and harrow) 
in an effort to avoid topsoil mixing.  

 The de-compacted construction right-of-way shall be tested by the 
Contractor at regular intervals for compaction in agricultural and 
residential areas.  Tests shall be conducted on the same soil type 
under similar moisture conditions in undisturbed areas immediately 
adjacent to the right-of-way to approximate pre-construction 
conditions.  Penetrometers or other appropriate devices shall be 
used to conduct tests 

 Topsoil shall be replaced to pre-existing depths once ripping and 
discing of subsoil is complete up to a maximum of 12 inches.  Topsoil 
compaction on cultivated fields shall be alleviated with cultivation 
methods by the contractor. 

 If there is any dispute between the landowner and Keystone as to 
what areas need to be ripped or chiseled, the depth at which 
compacted areas should be ripped or chiseled, or the necessity or 
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rates of lime and fertilizer application, the appropriate NRCS shall be 
consulted by Keystone and the landowner. 

 
Plowing under of organic matter including wood chips and manure, or planting of 
a green crop such as alfalfa to decrease soil bulk density and improve soil 
structure or any other measures in consultation with the Natural Resource 
Conservation Service (NCRS) shall be considered if mechanical relief of 
compaction is deemed not satisfactory.   

 
In the first year after construction, Keystone will inspect the ROW to identify 
areas of erosion or settling.  Subsequently, Keystone will monitor erosion and 
settling through aerial patrols, which are part of Keystone’s Integrity 
Management Plan, and through landowner reporting.  Landowner reporting will 
be facilitated through use of Keystone’s toll-free telephone number, which will be 
made available to all landowners on the ROW.  Landowner reporting also may 
be facilitated through contact with Keystone’s field offices.     

 

Keystone plans to minimize impacts on soil productivity that may result from 
construction activities, but recognizes that some short- to long-term decreases 
in agricultural productivity are possible.  Keystone recognizes its responsibility to 
restore agricultural productivity on the pipeline ROW and to compensate 
landowners for demonstrated decreases in productivity that may result from any 
degradation of agricultural soils along the ROW.   

 
4.11.2 Rock Removal 

 

 Rocks that are exposed on the surface due to construction activity 
shall be removed from the right-of-way prior to and after topsoil 
replacement  This effort will result in an equivalent quantity, size and 
distribution of rocks to that found on adjacent lands, as determined 
by the Environmental Inspectors. 

 Clearing of rocks may be carried out with a mechanical rock picker or 
by manual means, provided that preservation of topsoil is assured. 
Rock removed from the right-of-way shall be hauled off the 
landowner’s premises or disposed of on the landowner’s premises at 
a location that is mutually acceptable to the landowner and to 
Keystone.   

 
4.11.3  Soil Additives 

 
If site-specific conditions warrant and if agreed to by the landowner, the 
Contractor shall apply amendments (fertilizer and soil pH modifier 
materials and formulations) commonly used for agricultural soils in the 
area and in accordance with written recommendations from the local soil 
conservation authority, land management agencies, or landowner.  
Amendments shall be incorporated into the normal plow layer as soon as 
possible after application. 
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4.11.4 Seeding 
 

 The final seed mix shall be based on input from the local Natural 
Resource Conservation Service and the availability of seed at the 
time of reclamation.  The landowner may request specific seeding 
requirements during easement negotiations. 

 Certificates of seed analysis are required for all seed mixes to limit 
the introduction of noxious weeds.  

 Seed not utilized within 12 months of seed testing shall be approved 
by Keystone prior to use.  Seeding shall follow cleanup and topsoil 
replacement as closely as possible.  Seed shall be applied to all 
disturbed surfaces (except cultivated fields unless requested by the 
landowner) as indicated on the construction drawings 

 If mulch was applied prior to seeding for temporary erosion control, 
the Contractor shall remove and dispose of the excess mulch prior to 
seedbed preparation to ensure that seedbed preparation equipment 
and seed drills do not become plugged with excess mulch; and to 
support an adequate seedbed; and to ensure that seed incorporation 
or soil packing equipment can operate without becoming plugged 
with mulch.  

 Identified seeding areas shall be seeded as specified by Keystone.  
Seeding rates shall be based on pure live seed.  

 Weather conditions, construction right-of-way constraints, site 
access, topography and soil type shall influence the seeding method 
to be used (i.e., drill seeding versus broadcast seeding).   

 The Contractor shall delay seeding as directed by Keystone until the 
soil is in the appropriate condition for seeding. 

 The Contractor shall use a Truax brand or Keystone approved 
equivalent-type drill seeder equipped with a cultipacker designed and 
equipped to apply grass and grass-legume seed mixtures with 
mechanisms such as seed box agitators to allow even distribution of 
all species in each seed mix, with an adjustable metering mechanism 
to accurately deliver the specified seeding rate and with a 
mechanism such as depth bands to accurately place the seed at the 
specified depth.  

 The Contractor shall operate drill seeders at an appropriate speed so 
the specified seeding rate and depth is maintained, as directed by 
Keystone. 

 The Contractor shall calibrate drill seeders so that the specified 
seeding rate is planted.  The row spacing on drill seeders shall not 
exceed 8 inches. 

 The Contractor shall plant seed at depths consistent with the local or 
regional agricultural practices.  
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 Broadcast or hydro seeding, used in lieu of drilling, shall utilize 
NRCS-recommended seeding rates.  Where seed is broadcast, the 
Contractor shall use a harrow, cultipacker, or other equipment 
immediately following broadcasting to incorporate the seed to the 
specified depth and to firm the seedbed. 

 The Contractor shall delay broadcast seeding during high wind 
conditions if even distribution of seed is impeded.  

 The Contractor shall hand rake all areas that are too steep or 
otherwise cannot be safely harrowed or cultipacked in order to 
incorporate the broadcast seed to the specified depth. 

 Hydro seeding may be used, on a limited basis, where the slope is 
too steep or soil conditions do not warrant conventional seeding 
methods.  Fertilizer, where specified, may be included in the seed, 
virgin wood fiber, tackifier, and water mixture.  When hydro-seeding, 
virgin wood fiber shall be applied at the rate of approximately 3,000 
pounds per acre on an air-dry weight basis as necessary to provide 
at least 75% ground cover.  Tackifier shall consist of biodegradable, 
vegetable-based material and shall be applied at the rate 
recommended by the manufacturer.  The seed, mulch, and tackifier 
slurry shall be applied so that it forms a uniform, mat-like covering of 
the ground.  

 Keystone shall work with landowners to discourage intense livestock 
grazing of the construction right-of-way during the first growing 
season by utilization of temporary fencing or deferred grazing, or 
increased grazing rotation frequency. 

 
4.11.5 Permanent Erosion and Sediment Control 

 
The Contractor shall restore all existing landowner soil conservation 
improvements and structures disturbed by pipeline construction to the   
approximate pre-construction line and grade.  Soil conservation 
improvements and structures include, but are not limited to, grassed 
waterways, toe walls, drop inlets, grade control works, terraces, levees, 
and farm ponds. 

 
4.11.5.1 Trench Breakers 

  
The Contractor shall install trench breakers 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 by the Contractor (Detail 7).  The Contractor shall not 
use topsoil in trench breakers. 
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4.11.5.2 Permanent Slope Breakers (Water Bars) 
 

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 and residential areas.  Slope breakers shall 
divert surface runoff to adjacent stable vegetated areas or to 
energy-dissipating devices as shown on Detail 3.  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 Keystone based on 
site-specific conditions. 
 
The Contractor shall construct slope breakers to divert surface 
flow to a stable, well-vegetated area.  In the absence of a stable 
area, the Contractor shall construct appropriate energy-
dissipating devices at the end of the slope breaker and beyond 
the area disturbed by construction. 
 

4.11.5.3 Mulching 
 

The Contractor shall apply mulch on all areas with high erosion 
potential and on slopes greater than 8 percent unless otherwise 
approved by Keystone based on site-specific conditions or 
circumstances.  The Contractor shall spread mulch uniformly 
over the area to cover at least 75 percent of the ground surface 
at an approximate rate of 2 tons per acre of straw or its 
equivalent.  The Environmental Inspector may reduce the 
application rate or forego mulching an area altogether if there is 
an adequate cover of rock or organic debris to protect the slope 
from erosion, or if annual companion crops have stabilized the 
soil. 
 
Mulch application includes straw mulch, hydro mulch and 
tackifier or other materials as approved by Keystone.   
 
The Contractor shall use mulch that is free of noxious weeds.  
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The Contractor shall apply mulch immediately following seeding.  
The Contractor shall not apply mulch in wetlands. 
 
If a mulch blower is used, the majority of strands of the mulching 
material shall not be shredded to less than 8 inches in length to 
allow anchoring.  The Contractor shall anchor mulch 
immediately after application to minimize loss by wind and 
water.   
 
When anchoring (straw crimping) by mechanical means, the 
Contractor shall use a tool specifically designed for mulch 
anchoring with flat, notched disks to properly crimp the mulch to 
a depth of 2 to 3 inches.  A regular farm disk shall not be used to 
crimp mulch.  The crimping of mulch shall be performed across 
the slope of the ground, not parallel to it.  In addition, in areas of 
steep terrain, tracked vehicles may be used as a means of 
crimping mulch (equipment running up and down the hill to leave 
crimps perpendicular to the slope), provided they leave 
adequate coverage of mulch. 
 
In soils possessing high erosion potential, the Contractor may be 
required to make two passes with the mulch-crimping tool; 
passes must be as perpendicular to the others as possible. 

 
When anchoring with liquid mulch binders (tackifiers), the 
Contractor shall use a biodegradable tackifier derived from a 
vegetable-based, organic source.  The Contractor shall apply 
mulch binders at rates recommended by the manufacturer.  

 
The Contractor shall limit the use of tackifiers for anchoring 
straw and the use of hydromulch and tackifier to areas that are 
too steep or rocky to safely or effectively operate mechanical 
mulch-anchoring tools.  No asphalt-based tackifiers shall be 
used on the Project. 
 

4.11.5.4 Erosion Control Matting 
 

Erosion control matting shall be applied where shown on the 
construction drawings as shown on Detail 4.  The Contractor 
shall anchor the erosion control matting with staples or other 
approved devices. 

 
The Contractor shall use erosion control matting 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 stream 
bank with no bridging of rills, gullies, or other low areas. 
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4.11.5.5 Riprap and Stream Bank Stabilization 
 

Disturbed banks of streambeds and waterbodies shall be 
restored to their approximate original contours unless otherwise 
directed.  Erosion protection shall be applied as specified in the 
construction drawings. 
 
Most restored banks will be protected through the use of flexible 
channel liners installed as specified in Detail 19. 

 
 If the original stream bank is excessively steep and unstable 
and/or flow conditions are severe, a more stable final contour 
may be specified and alternate stabilization measures may be 
installed.   
 
Alternate stabilization measures may consist of rock riprap, bio-
stabilization, or engineered structures such as brush layering, 
logwalls, cribwalls, or vegetated geo-grids.  See Details 20, 23, 
and 24. 
 
Stream bank riprap structures shall consist of a layer of stone 
underlain with approved filter fabric or a gravel filter blanket.  
Riprap shall extend from the stabilized streambed to the top of 
the stream bank.  Native rock shall be utilized wherever 
practicable.   
 

4.11.6 Fences 
 

Upon completion of all backfilling, cleanup, and restoration, including 
mulching and seeding of the construction right-of-way, permanent repairs 
shall be made to all fences by using either the original material or good 
quality new material similar to existing fences. 
 
Historic fences shall be carefully reassembled by hand from the original 
material.  Where the original material has deteriorated to a state that 
makes it unsalvageable, replacement material similar to the original shall 
be used if possible. 

 
4.11.7 Farm Terraces 
 
 Keystone will work with landowners and farm service agencies to ensure 

restoration of farm terraces to their pre-construction function.  Keystone 
may elect to negotiate a fair settlement with the landowner to employ a 
local land leveling contractor to restore the terrace.   

 
Before any groundwork is performed in areas with farm terraces, 
Keystone will conduct a civil survey to document the location and 
contours of each terrace.  Both the channel contour and the terrace berm 
will be surveyed within the construction right-of-way and up to 100 feet 
on either side of the ROW boundaries.  The pre-construction survey will 
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provide a baseline to ensure the proper restoration of the terrace 
following construction. 
 
The Contractor will maintain the pre-disturbance drainage of water along 
the terrace channel and will install temporary flume pipe for this purpose.  
As necessary, temporary erosion control measures such as water bars 
and sediment barriers will be installed and maintained throughout 
construction to reduce the potential for soil erosion along or off the 
construction ROW. 
 
Following installation of the pipe, the trench will be backfilled, and the 
Contractor will restore the terrace contours as agreed to with the 
landowner. 
 
Should the landowner agree to have a local contractor restore the 
terraces, the Contractor will backfill the trench and restore the terrace 
using typical compaction methods for pipeline construction with the 
understanding that the landowner’s contractor will re-excavate the 
location and re-install the terrace utilizing land levelling equipment and 
special compaction methods. 
 
Should the landowner desire the Contractor to restore the terraces, the 
pipeline contractor will compact the trench before the terrace berm is 
replaced.  Following restoration of the terraces, final contours and grades 
will be re-surveyed and documented with survey notes.    Keystone will 
perform post-construction monitoring and inspection with the landowner’s 
concurrence.  Should the terraces require further work, Keystone will 
either compensate the landowner to perform the work or arrange for a 
local contractor to perform the work. 

  
4.11.8 Right-of-Way and Pipeline Markers 

 
Upon completion of all backfilling, cleanup and restoration, including 
mulching and seeding of the construction right-of-way, and during the 
time when the Contractor is making permanent repairs to fences, the 
Contractor shall install pipeline markers on each side of all roads, 
railroads, fence lines, stream crossings, and other areas where the 
pipeline markers do not conflict with intended land use. 

 

4.12 Pasture and Range Lands 
 
The following mitigative measures shall be implemented in addition to the 
requirements previously stated in Sections 4.1 thru 4.11 unless otherwise 
approved by Keystone based on site-specific conditions or circumstances.  All 
work shall be conducted in accordance with applicable permits. 
 

 Access across the right-of-way during construction shall be provided at 
locations requested by landowners, if practicable. 

 Shavings produced during pipe bevel operations are to be removed 
immediately to ensure that livestock and wildlife do not ingest this material. 
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 Litter and garbage shall be collected and removed from the construction site 
at the end of the day’s activities. 

 Temporary gates shall be installed at fence lines for access to the 
construction right-of-way.  These gates shall remain closed at all times.  
Upon completion of construction, the temporary gates shall be removed and 
the permanent fence replaced.  

 Feeding or harassment of livestock or wildlife is prohibited.  

 Construction personnel shall not be permitted to have firearms or pets on the 
construction right-of-way.   

 All food and wastes shall be stored and secured in vehicles or appropriate 
facilities. 

 Areas of disturbance in native range shall be seeded with a native seed mix 
after topsoil replacement.  

 Improved pasture shall be seeded with a seed mix approved by individual 
landowners. 

 
4.13 Forested Lands 

 
Mitigation measures are required to ensure that pipeline construction activities 
have a minimal impact on forested lands.  
 
Clearing, grubbing, and grading of trees, brush, and stumps shall be performed 
in accordance with the following mitigative measures in addition to the 
requirements previously stated in Sections 4.1 thru 4.11 unless otherwise 
approved or directed by Keystone based on site-specific conditions or 
circumstances.  Keystone will address mitigation, reclamation and remediation 
measures with individual landowners and comply with any applicable state 
requirements.  These measures include non-vegetative remediation to reverse 
impacts on windbreaks, shelterbelts, and living snow fences.  Where the 
pipeline follows an existing ROW in forested areas, Keystone attempted to route 

the pipeline as close as practical to the existing ROW.  All work shall be 

conducted in accordance with applicable permits. 
 

 Prior to the start of clearing activity, right-of-way boundaries, including pre-
approved temporary workspaces, shall be clearly staked to prevent disturbance of 
unauthorized areas.  

 If trees are to be removed from the construction right-of-way, Keystone shall 
consult with the landowner or landowner's designate to see if there are trees of 
commercial or other value to the landowner.  Timber shall be salvaged as per 
landowner request. 

 If there are trees of commercial or other value to the landowner, Keystone shall 
allow the landowner the right to retain ownership of the trees with the disposition of 
the trees to be negotiated prior to the commencement of land clearing and 
included in the easement agreement. 

 If not performed by the landowner, the construction right-of-way Contractor may 
salvage all marketable timber from designated areas. 
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 Tree stumps shall be grubbed to a maximum of 5 feet on either side of the trench 
line and where necessary for grading a level surface for pipeline construction 
equipment to operate safely. 

 Keystone shall follow the landowner's or landowner designee's desires as stated in 
the easement agreement regarding the disposal of trees, brush, and stumps of no 
value to the landowner by burning, burial, etc., or complete removal from any 
affected property. 

 Timber salvage operations shall use cut-off-type saw equipment.  Felling shall be 
undertaken in a manner that minimizes butt shatter, breakage, and off ROW 
disturbance.  Skidders or alternate equipment shall be used to transport salvaged 
logs to stacking sites. 

 Trees shall be felled to fall toward the center line of the right-of-way to avoid 
breaking trees and branches off ROW.  Leaners (felled trees that inadvertently fall 
into adjacent undisturbed vegetation) shall be salvaged. 

 Trees and slash falling outside the right-of-way shall be recovered and disposed.. 

 Salvaged logs shall be limbed and topped before removal from the construction 
right-of-way.  Log decks (if required) shall be oriented to best facilitate loading by 
picker trucks and be located adjacent to the working side of the right-of-way, 
where possible. 

 The Contractor shall not be allowed to dispose of woody debris in wooded areas 
along the pipeline right-of-way. 

 Pruning of branches hanging over the right-of-way shall be done only when 
necessary for construction.  Any branch that is broken or seriously damaged 
should be cut off near its fork and the collar of the branch preserved. 

 All tree wastes, stumps, tree crowns, brushes, branches, and other forest debris 
shall be either burned, chipped (using a mobile chipper), or removed from the 
right-of-way according to Keystone instructions contained in the specific mitigation 
measures.  Burial of this waste material on the site by the Contractor shall require 
the landowner’s authorization.  Chips must not be spread over cultivated land.  
However, they may be spread and incorporated with mineral soil over the forest 
floor at a density that shall not prevent revegetation of grass. 

 Stump removal and brush clearing shall be done with bulldozers equipped with 
brush rakes to preserve organic matter. 

 Decking sites shall be established:  (1)  approximately 2000 feet apart in timbered 
areas; (2)  on sites located on approved temporary workspace in existing cleared 
areas; (3)  in non-merchantable stands of timber; or (4)  if no other options are 
available, in merchantable timber stands.  Deck sites shall be appropriately sized 
to accommodate the loading equipment.  

 If the landowner does not want the timber, the Contractor shall remove decked 
timber from the construction right-of-way and transport it to a designated all-
weather access point or mill  

 
4.14 Residential and Commercial/Industrial Areas 

 
4.14.1 Residential and Commercial Areas 
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The principal measures that shall be used to mitigate impacts on existing 
residential and commercial areas include the following unless otherwise 
directed or approved by Keystone based on site-specific conditions or 
circumstances.  All work shall be conducted in accordance with applicable 
permits. 
 

 notifying landowners prior to construction;  

 posting warning signs as appropriate; 

 reducing the width of construction right-of-way, if practicable, by 
eliminating the construction equipment passing lane, reducing the size 
of work crews, or utilizing the “stove pipe” or “drag section” construction 
techniques; 

 removing fences, sheds, and other improvements as necessary for 
protection from construction activities;  

 to the extent possible, preserving mature trees and landscaping while 
ensuring the safe operation of construction equipment; 

 fencing the edge of the construction work area that is within 25 feet to a 
residence for a distance of 100 feet on either side of the residence to 
ensure that construction equipment and materials, including the spoil 
pile, remain within the construction work area;  

 limiting the hours during which operations with high-decibel noise levels 
(i.e., drilling and boring) can be conducted; 

 limiting dust impact through prearranged work hours and by utilizing 
dust minimization techniques; 

 ensuring that construction proceeds quickly through such areas, thus 
minimizing exposure to nuisance effects such as noise and dust; 

 maintaining access and traffic flow during construction activities, 
particularly for emergency vehicles; 

 cleaning up construction trash and debris daily; 

 fencing or plating open ditches during non-construction activities;  

 if the pipeline centerline is within 25 feet of a residence, ensuring that 
the trench is not excavated until the pipe is ready for installation and that 
the trench shall be backfilled immediately after pipe installation; and 

 immediately after backfilling the trench, restoring all lawn areas, 
shrubs, specialized landscaping, fences, and other structures within 
the construction work area to its pre-construction appearance or the 
requirements of the landowner. Restoration work shall be done by 
personnel familiar with local horticultural and turf establishment 
practices.  

 to the extent possible, preserving mature trees and landscaping while 
ensuring the safe operation of construction equipment; 

 
4.14.2 Site-Specific Plans 
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For any residence or commercial/industrial building closer than 25 feet to 
the construction work area, Keystone shall prepare a site-specific 
construction plan.  The plan shall include: 

 

 a description of construction techniques to be used; 

 a dimensioned site plan that shows, at a minimum: 

 the location of the residence or commercial/industrial area in relation 
to the new pipeline; 

 the edge of the construction work area; 

 the edge of the new permanent construction right-of-way; and 

 other nearby topographical obstacles including landscaping, trees, 
structures, roads, parking areas, ditches, and streams; and 

 a description of how Keystone would ensure that the trench is not 
excavated until the pipe is ready for installation and that the trench is 
backfilled immediately after pipe installation. 

 
4.14.3 Landowner Complaint Resolution Procedure 

 
Keystone shall implement a landowner complaint procedure as follows: 

 

 Landowners should first contact the construction spread office to 
express their concern over restoration or mitigation of environmental 
damages on their property.  The Construction Manager or his 
designated representative shall respond to the landowner within 24 
hours of receipt of the phone call. 

 If the landowner has not received a response or is not satisfied with the 
response, he can contact Keystone’s representative at 1-877-880-4881.  
The landowner should expect a response within 48 hours. 

 
4.15 Fragile Soil Clean-up and Reclamation/Revegetation 

 
4.15.1 General 
 

Fragile soil types are a result of the high percentage of sand content that 
exists within the surficial soil. Theses soil types exist within regions found 
in southern South Dakota and central Nebraska and fragile due to their 
inherent high wind and water erosion potential, low water holding capacity 
and arid nature of the region, rolling to steep terrain and usually consists 
of predominantly native prairie landscapes and supports a variety of uses 
such as livestock grazing, wildlife habitat and recreational opportunities. 

 
4.15.2 Right-of-way Construction 
 

 KXL will educate construction personnel regarding these areas 
and the necessity to strictly adhere to Project Best Management 
Practices (BMPs) designed to minimize impacts.   
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 Minor route re-alignments will be incorporated through these 
areas to avoid particularly erosion-prone locations, such as ridge 
tops and existing blowouts as much as practicable. 

 KXL will avoid highly saturated areas, such as wetland, to the 
maximum extent possible. 

 Construction soil handling procedures will strive to reduce the 
width of disturbance to the native prairie landscape by adopting 
“Trench-line or Blade-width stripping procedures where 
practicable. 

 Topsoil conservation will be conducted on all areas where 
excavation occurs.  

 Topsoil piles will be protected from erosion through matting, 
mulching, watering or tackifying as deemed practicable. 

 Traffic management limitations will be employed on specific areas 
possessing high erosion potential or sensitive habitat. 

 
4.15.3 Right-of-Way Reclamation 
 

 Native seed mixes will be developed with input from the local 
NRCS offices and through collaboration with regional experts.  All 
seed will be certified noxious weed-free and will be calculated on 
a pure live seed (PLS) basis.  

 Straw or native prairie hay may be used as mulch, applied to the 
right-of-way and crimped into the soil to prevent wind erosion. All 
mulch will be documented as noxious weed-free.  

 Land imprinting may be employed to create impressions in the 
soil, thereby reducing erosion, improving moisture retention and 
creating micro-sites for seed germination.  

 Sediment logs or straw wattles will be used in place of slope 
breakers (short terraces) that are constructed of soil. Using 
sediment logs will result in less soil disturbance to the right-of-
way.  

 Photodegradable matting will be applied on steep slopes or areas 
prone to extreme wind exposure such as north- or west-facing 
slopes and ridge tops. Biodegradable pins will be used in place of 
metal staples to hold the matting in place.  

 Keystone will work with landowners to evaluate fencing the right-
of-way from livestock, or alternatively, provide compensation to 
rest a pasture until vegetation can become established. 
Management concerns such as livestock access to water or 
movement within a pasture would be incorporated as necessary.  

 
4.15.4 Post-Construction  

 
Keystone is committed to post-construction monitoring and repair and will 
monitor reclamation on the right-of-way for several years and repair 
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erosion and reseed poorly revegetated areas as necessary. During 
monitoring, landowners are informed of our efforts and intentions.  

A noxious weed management plan will be established on these lands 
pending consultation with state and county experts  

 
4.16 Operations and Maintenance 

 
Operations and maintenance programs, such as vegetation management, 
pipeline maintenance, integrity surveys, and hydrostatic testing, may have an 
impact on the final reclamation of the right-of-way.  To ensure the integrity of the 
facility and land surface reclamation of the right-of-way is maintained after 
completion of construction and that regulatory requirements are adhered to 
during operations, the following measures shall be implemented unless 
otherwise directed by Keystone in response to site-specific conditions or 
circumstances.  All work shall be conducted in accordance with applicable 
permits. 

 Keystone shall monitor the pipeline right-of-way and all stream crossings for 
erosion or other potential problems that could affect the integrity of the 
pipeline.  Any erosion identified shall be reclaimed as expediently as 
practicable by Keystone or by compensating to the landowner to reclaim the 
area.  

 Trench depressions on ditch line that may interfere with natural drainage, 
vegetation establishment, or land use shall be repaired as expediently as 
practicable by Keystone or by compensating the landowner to repair the 
area.  

 Post-construction monitoring inspections shall be conducted after the first 
growing season to determine the success of revegetation, unless otherwise 
required by permit.  Areas which have not been successfully re-established 
shall be revegetated by Keystone or by compensation of the landowner to 
reseed the area.  If, after the first growing season, revegetation is 
successful, no additional monitoring shall be conducted unless otherwise 
required by permit. 

 In non-agricultural areas, revegetation shall be considered successful if, 
upon visual survey, the density and cover of non-nuisance vegetation are 
similar in density and cover to adjacent undisturbed lands, unless otherwise 
required by permit.  

 In agricultural areas, revegetation shall be considered successful if crop 
yields are similar to adjacent undisturbed portions of the same field.  

 Restoration shall be considered successful if the surface condition is similar 
to adjacent undisturbed lands, construction debris is removed (unless 
requested otherwise by the landowner or land managing agency), 
revegetation is successful, and drainage has been restored. 

 Weed control measures shall be implemented as required by any applicable 
plan and in conjunction with the landowner.  

 Keystone shall be responsible for correcting tile line or irrigation system 
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repairs that fail, provided those repairs were made by Keystone.  Keystone 
shall not be responsible for tile line or irrigation system repairs which 
Keystone compensated the landowner to perform.  

 When requested by owners in cultivated land, Keystone shall monitor the 
yield of land impacted by construction with the help of agricultural 
specialists.  If yield deficiencies are indicated compared to yields on 
unaffected land, Keystone will compensate the landowner for reduced yields 
and shall implement procedures to return the land to equivalent capability. 

 In residential areas, landowners may use the right-of-way provided they do 
not interfere with the rights granted to Keystone.  Trees, bushes, structures, 
including houses, tool sheds, garages, poles, guy wires, catch basins, 
swimming pools, trailers, leaching fields, septic tanks, and any other objects 
not easily removable, shall not be permitted on the permanent construction 
right-of-way without the written permission of Keystone, because they could 
impair access for maintenance of the pipeline. 

 Keystone shall maintain communication with the landowner and tenant 
throughout the operating life of the pipeline to allow expedient 
communication of issues and problems as they occur.  Keystone shall 
provide the landowner with corporate contact information for these purposes.  
Keystone shall work with landowners to prevent excessive erosion on lands 
disturbed by construction.  Reasonable methods shall be implemented to 
control erosion.  These may not be implemented if the property across which 
the pipeline is constructed is bare cropland which the landowner intends to 
leave bare until the next crop is planted.  

 If the landowner and Keystone cannot agree upon a reasonable method to 
control erosion on the landowner's property, the recommendations of the 
appropriate NRCS office shall be considered by Keystone and the 
landowner. 

 

5.0 DRAIN TILE SYSTEMS 
 

5.1 General 

 
If underground drainage tile is damaged by the pipeline installation, it shall be 
repaired in a manner that ensures the tile line's proper operating condition at the 
point of repair.  Keystone may elect to negotiate a fair settlement with the 
affected county or landowner for repair of the damaged drain tile.  In the event 
the landowner chooses to have the damaged tile repaired by Keystone, the 
Contractor shall follow these guidelines and procedures to identify the location of 
drain tiles, to mitigate damages to drain tiles prior to and during construction, to 
repair drain tiles damaged during installation of the pipeline, to inspect the proper 
repair of drain tiles, and to provide post-construction monitoring to determine any 
impacts caused by repair of drain tiles.   Since all public and private drain tile 
systems are unique, i.e., varying age, depth of cover, type of material, geometry on 
the land, etc., it is not possible to develop a standard procedure for resolving each 
county’s or landowner’s drain tile issues.  These guidelines provide a basis on 
which to develop site specific methodology to mitigate damage and to repair drain 
tiles affected by construction of the Project.  A typical right-of-way layout and typical 
orientation for crossing drain tiles is provided in Detail 25.  Typical header and main 
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crossovers are provided in Details 26 and 27.  Actual measures will be developed 
based on site-specific information unique to specific installations.  However, all work 
will be conducted in accordance with applicable permits. 
 

5.2 Identification and Classification of Drain Tile Systems 

 
Personnel shall attempt to identify and classify existing drain tile systems by 
meeting with local public officials and county engineers, and individual private 
landowners and tenants. 

 
5.2.1 Publicly Owned Drain Tiles 

 
 Personnel shall identify and meet with the responsible county or local 

authority responsible for publicly owned drain tiles.  Publicly owned drain 
tiles shall be identified and documented on the Project’s 1” = 2000’ USGS 
quad strip maps and additional data collected for input into an electronic 
spreadsheet by county, township, range, and section; responsible agency; 
and size, type, and depth of cover (if known).  This data shall be cross-
referenced to the centerline survey to be completed by Keystone.  
Additionally, any public records including maps or easement instruments on 
the drain tiles shall be acquired as well as any requirements of the local 
authority for installation of the pipeline. 

 
5.2.2 Privately Owned Drain Tiles 

 
 Right-of-way agents shall meet with landowners and tenants of privately 

owned land along the route.  As a minimum, the right-of-way agents shall 
ascertain the data concerning drain tiles outlined in a landowner 
questionnaire.  The questionnaire requests data concerning:  type of drain 
tile system; size, type of material, and depth of cover; preference for repair 
of drain tiles; and identification of local drain tile contractors.  These data 
shall be collected into an electronic spreadsheet for utilization by right-of-
way personnel in negotiating payments for easements and damages and by 
engineering or construction personnel for inclusion in specifications for the 
construction Contractor. 

 
5.3 Mitigation of Damage to Drain Tile Systems 

 
Keystone shall undertake mitigation measures to reduce damage to publicly and 
privately owned drain tile systems prior to and during installation of the pipeline. 

 
5.3.1 Non-interference with Drain Tile 

 
The Project shall be installed at a depth of cover and elevation so as not to 
interfere with the elevation and grade of existing drain tiles where 
practicable.  Where not practicable, Keystone shall pursue alternative 
mitigation measures mutually acceptable to the landowner and jurisdictional 
agencies.  Typically, the pipeline shall be installed below the elevation of 
drain tiles with a minimum clearance of 12 inches.  Detail 25, Typical Right-
of-Way Layout/Soil Handling, represents a typical drain tile crossing by the 
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pipeline with additional temporary work space to facilitate handling of topsoil 
and trench spoil created by the additional depth of cover for the pipeline. 

 
5.3.2 Non-disturbance of Drain Tile Mains 

 
Publicly owned and privately owned drain tile mains shall be identified 
through the processes identified in Section 5.2.  Drain tile mains are 
essential to the overall drainage system of a land area and if disturbed, may 
require excessive pumping/dewatering of the pipe trench unless temporarily 
repaired and maintained until permanently repaired. 

 
Keystone shall review drain tile mains and consider their size, flow rate, type 
of material, depth of cover, and geographic location.  If determined to be 
practicable and reasonable for construction, the drain tile main shall not be 
cut and repaired during mainline installation (a pipe section shall be left out 
and installed by a tie-in crew without damaging the drain tile main). 

 
5.3.3 Relocation or Replacement of Existing Drain Tiles Prior to Construction 

 
In many instances, drain tile systems that have been installed after the 
installation of adjacent existing pipelines were installed with “headers” 
parallel to the existing pipeline with periodic jump overs as depicted on 
Detail 26, Header/Main Crossovers of Keystone XL Pipeline.  The distance 
of these headers from the existing pipeline may vary. 
 
Some of these drain tile headers may be most effectively relocated and/or 
replaced to the east of the Project. The existing header will be capped and 
made into a single drain tile as depicted on Detail 27, Relocate/Replace 
Drainage Header/Main.  This could reduce the number of drain tile 
crossings on a particular landowner’s property by a significant quantity, 
thereby reducing the risk that repairs will fail. 
 

5.3.4 Future Drain Tiles/Systems 
 

Keystone shall attempt to determine where public agencies and private 
landowners or tenants are proposing to install drain tile systems in the 
future.  These locations shall be input into an electronic spreadsheet by 
county, township, range, and section; landowner or responsible public 
agency; and proposed size and depth of cover.  Keystone shall endeavor to 
construct the pipeline at a depth and elevation to accommodate the future 
installation of the proposed drain tile systems. 
 

5.3.5 Other Mitigation Measures 
 

Other mitigation measures that may be implemented during installation of 
the pipeline are as follows: 
 

 not removing topsoil from the working side of the construction right-of-
way to prevent crushing of drain tile by heavy equipment; 

 spreading ditch and spoil side topsoil (not subsoil) over the working side 
to provide additional soil depth to protect existing drain tiles; 
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 restricting the work of the pipe lower in crew if ground conditions are too 
wet to adequately support the heavy equipment; 

 limiting travel of heavy equipment the working lane of the construction 
right-of-way where possible; 

 limiting travel of heavy equipment to one pass over the drain tile per 
work crew where possible; and 

 removing and replacing topsoil during drain tile replacement should tile 
be crushed on the working side of the right-of-way. 

 
5.4 Responsibility for Repair of Drain Tile Systems 

 
Temporary and permanent drain tile repairs shall be the responsibility of the 
Contractor.  The physical repairs shall be made by qualified and experienced drain 
tile repair personnel. 

 
5.4.1 Local Drain Tile Contractor Repair 

 
Keystone shall identify and qualify local drain tile contractors in the 
geographical area of the pipeline route from interviews with local public 
officials, landowners, tenants, and drain tile contractors.  The preferred 
responsibility for permanent repair of drain tiles shall be for the pipeline 
Contractor to subcontract the supervision and repair to local reputable drain 
tile contractors acceptable to the landowners and tenants. 

 
5.4.2 Pipeline Contractor Repair 

 
In the event local drain tile contractors are not available to subcontract the 
supervision and repair, permanent repair shall be made with the 
Contractor’s supervision, equipment, and labor. 
 

5.4.3 Landowner/Tenant Repair 
 

The landowner or tenant may agree to take responsibility for the permanent 
repair of his drain tiles if not precluded by regulatory agency.  The 
landowner or tenant shall be requested to ensure his ability to coordinate 
and complete the drain tile repair in a timely manner to allow the pipeline 
Contractor to completely backfill the damaged drain tile for repair by 
landowner/tenant in the immediate future.  Keystone shall require that its 
representative be present to ensure the permanent drain tile repairs are 
made in accordance with the minimum requirements of this manual. 
 

5.5 Drain Tile Repairs 
 

The Contractor shall endeavour to locate all tile lines within the construction 
right-of-way prior to and during installation so repairs can be made if necessary.  

5.5.1 Temporary Repairs During Construction 
 

Drain tiles damaged or cut during the excavation of the trench shall be 
marked with a lath and ribbon in the spoil bank.  Care shall be taken to 
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locate markers where the chance of disturbance shall be minimized and a 
written record maintained of each drain tile crossing.  A work crew following 
the pipeline trench crew shall complete a temporary repair to allow 
continuing flow.  Detail 28, Temporary Drain Tile Repair, depicts the 
materials and installation procedure to complete the temporary repair.  If a 
drain tile line shall not be temporarily repaired, the open ends of the drain 
tile shall be screened to prevent entry of foreign materials and small 
animals. 

 
5.5.2 Permanent Repairs 

 
Permanent repairs shall be made for all drain tiles damaged by installation 
of the pipeline. 

 
5.5.2.1 Ditch Line Only Repairs 

 
If water is flowing through a damaged tile line, the tile line shall 
be immediately and temporarily repaired until such time that 
permanent repairs can be made.  If tile lines are dry and water 
is not flowing, temporary repairs are not required if the 
permanent repair is made within 7 days of the time damage  
 
occurred.  The temporary repair shall be removed just prior to 
lowering in the pipeline. 
 
Drain tiles must be permanently repaired before the pipeline 
trench is backfilled and within 14 days of construction 
completion, weather and soil conditions permitting.  All tile 
lines shall be repaired with materials of the same or better 
quality as that which was damaged.  The drain tile marker 
shall not be removed until the tile repairs have been inspected, 
approved, and accepted by Keystone’s inspectors, the county 
inspectors, where applicable, and the landowner or tenant.  
Detail 29, Permanent Repair Method of Drain Tiles, depicts the 
minimum materials and installation procedure to complete a 
permanent repair. 

 
5.5.2.2   Ditch Line and Temporary Work Space Repairs 

 
Prior to making the permanent drain tile repair, the Contractor 
shall probe a segmented sewer rod with a plug that is not more 
than 15% smaller than the internal diameter of the drain tile to 
determine if additional damage has occurred to the drain tile.  If 
the probe does not freely insert into the drain tile across the 
temporary workspace of pipeline construction, the Contractor 
shall excavate, expose, and repair the damaged drain tile to its 
original or better condition. 
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5.6 Inspection/Acceptance of Drain Tile Repairs 
 

Drain tile repairs shall be inspected by Keystone construction inspectors, county 
inspectors, as applicable, and the landowner or tenant or his representative. 
 
Keystone shall designate inspector(s) for the sole purpose and responsibility for 
inspection of all repairs of drain tiles.  These inspectors shall be, if possible, 
employed from local drain tile installation contractors, local farmers with extensive 
drain tile experience, or previously employed or retired employees of local 
jurisdictions familiar with drain tile installation and repair.  In the event that a 
sufficient quantity of inspectors from these sources is not available, Keystone shall 
conduct in-the-field training seminars on drain tile repair for additional inspection 
personnel. 
 
Inspection personnel shall observe the permanent repair of all drain tiles to ensure 
the replacement drain tile is:  (1) the proper size and type; (2) installed at the proper 
grade; (3) properly supported and backfill beneath the drain tile is properly placed 
and compacted; and (4) properly tied into the existing drain tile.  The inspection 
shall be documented on the Drain Tile Inspection Report Form. 

 
A drain tile repair shall not be accepted until Keystone’s construction inspector and 
the landowner or tenant or designated representative approves the inspection form. 
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6.0 WETLAND CROSSINGS 
 

6.1 General 

 
Wetland boundaries shall be clearly marked in the field with signs and/or highly 
visible flagging during construction. 
 
In the event a waterbody crossing is located within or adjacent to a wetland 
crossing, the measures of both Section 6 - Wetland Crossings and Section 7 - 
Waterbodies and Riparian Lands shall be implemented to the extent practicable. 

 
A dry wetland is defined in Section 6.5.1.  In these wetlands, equipment can 
traverse the wetland without the support of mats or timber riprap.  
 
A standard wetland environment typically has soils that are saturated and non-
cohesive.  Difficult trenching conditions are likely resulting in excessively wide 
trenches.  In these wetland environment types, supplemental support in the form 
of timber riprap or prefabricated equipment mats may be required for 
construction equipment to safely and efficiently operate. 
 
A flooded wetland involves the presence of standing water over much of the 
wetland area.  Equipment typically cannot traverse the wetland and must 
generally move around that portion of the area.  Access is typically limited to 
marsh backhoes or equipment working from flexifloats or equivalents. 

 
Keystone may allow modification of the following specifications as necessary to 
accommodate site-specific conditions or procedures.  Any modifications must still 
comply with all applicable regulations and permits. 
 

6.2 Easement and Workspace 
 

The Contractor shall maintain wetland boundary markers during construction in 
all areas and until permanent seeding is complete in non-cultivated areas. 
 
The width of the construction right-of-way shall be reduced to 85 feet or less in 
standard wetlands unless non-cohesive soil conditions require utilization of a 
greater width and unless the USACE or other regulatory authority authorizes a 
greater width.   

 
The Contractor shall locate extra work areas (such as staging areas and 
additional spoil storage areas) shall be at least 10 feet away from wetland 
boundaries, where topographic conditions permit.  

 
The Contractor shall limit clearing of vegetation between extra work areas and 
the edge of the wetland to the construction right-of-way and limit the size of extra 
work areas to the minimum needed to construct the wetland crossing. 
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6.3  Vehicle Access and Equipment Crossing 
 

The only access roads, other than the construction right-of-way, that the 
Contractor shall use in wetlands are those existing public roads and private roads 
acquired by Keystone from the landowner shown on the construction drawings.  
 
To the extent practicable, the Contractor’s construction equipment operating in 
saturated wetlands or wetlands with standing water shall be limited to that 
needed to clear the construction right-of-way, dig the trench, fabricate and install 
the pipeline, backfill the trench, and restore the construction right-of-way.  
 
If equipment must operate within a wetland containing standing water or 
saturated soils, the Contractor shall use the following methods for equipment 
access unless otherwise approved by Keystone based on site-specific 
conditions: 
 

 wide-track or balloon-tire construction equipment; and 

 conventional equipment operated from timber and slash (riprap) cleared from 
the right-of-way, timber mats, or prefabricated equipment mats. 

 
 

6.4 Temporary Erosion and Sediment Control 
 

The Contractor shall install sediment barriers across the entire construction right-
of-way immediately upslope of the wetland boundary at all standard wetland 
crossings, as necessary, to prevent sediment flow into the wetland.  Sediment 
barriers must be properly maintained by the Contractor throughout construction 
and reinstalled as necessary.  In the travel lane, these may incorporate 
removable sediment barriers or drivable berms.  Removable sediment barriers 
can be removed during the construction day, but shall be re-installed after 
construction has stopped for the day or when heavy precipitation is imminent.  
The Contractor shall maintain sediment barriers until replaced by permanent 
erosion controls or restoration of adjacent upland areas is complete.  The 
Contractor shall not install sediment barriers at wetlands designated as “dry” 
unless otherwise specified by Keystone. 
 
Where standard 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 prevent a sediment flow into the wetland. 

 
6.5 Wetland Crossing Procedures 

 
The following general mitigative procedures shall be followed by the Contractor in 
all wetlands unless otherwise approved or directed by Keystone based on site-
specific conditions.  All work shall be conducted in accordance with applicable 
permits.   
 

 limit the duration of construction-related disturbance within wetlands to the 
extent practicable; 
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 use no more than two layers of timber riprap to stabilize the construction 
right-of-way; 

 cut vegetation off at ground level leaving existing root systems in place and 
remove it from the wetland for disposal; 

 limit pulling of tree stumps and grading activities to directly over the trench 
line unless safety concerns require the removal of stumps from the working-
side of the construction ROW;  

 segregate a maximum of 12 inches of topsoil from the area disturbed by 
trenching in dry wetlands, where practicable; 

 restore topsoil to its approximate original stratum, after backfilling is 
complete; 

 dewater the trench in a manner to prevent erosion and heavily silt-laden 
flowing directly into any wetland or waterbody;  

 remove all timber riprap and prefabricated equipment mats upon completion 
of construction; 

 locate hydrostatic test manifolds outside wetlands and riparian areas to the 
maximum extent practicable; 

 prohibit storing hazardous materials, chemicals, fuels, lubricating oils, or 
perform concrete coating activities in a wetland, or within 100 feet of any 
wetland boundary;  

 perform all equipment maintenance and repairs upland locations at least 100 
feet from waterbodies and wetlands; 

 avoid parking equipment overnight within 100 feet of a watercourse or 
wetland; 

 prohibit washing equipment in streams or wetlands; 

 install trench breakers and/or seal the trench to maintain the original wetland 
hydrology, where the pipeline trench may drain a wetland; 

 attempt to refuel all construction equipment in an upland area at least 100 
feet from a wetland boundary (otherwise follow the procedures outlined in 
Section 3); and  

 avoid sand blasting in wetlands to the extent practicable.  If sandblasting is 
performed within a wetland, the Contractor shall place a tarp or suitable 
material in such a way as to collect as much waste shot as possible and 
dispose of the collected waste.  The Contractor shall clean up all visible 
deposits of wastes and dispose of the waste at an approved disposal facility. 

 
Specific procedures for each type of wetland crossing method are listed below 
and shall be designated on the construction drawings but may be modified 
depending on site conditions at the time of construction.  All work shall be 
conducted in accordance with applicable permits.  

 
6.5.1 Dry Wetland Crossing Method 
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Topsoil shall be segregated.  Pipe stringing and fabrication may occur 
within the wetland adjacent to the trench line or adjacent to the wetland in 
a designated extra workspace.  

  
The dry wetland crossing procedure depicted in Detail 8 shall be used 
where this type of wetland is identified on the construction drawings.  The 
following are exceptions to standard wetland crossing methods:  
 

 The width of the construction right-of-way for upland construction is 
maintained through the wetland. 

 Where extra work areas (such as staging areas and additional spoil 
storage areas) are designated on the construction drawings, they may 
be placed no closer than 10 feet from the wetland's edge. 

 Seeding requirements for agricultural lands shall be applied to farmed 
wetlands. 

 
6.5.2 Standard Wetland Crossing Method 

 
Topsoil stripping is impracticable due to the saturated nature of the soil.  
Pipe stringing and fabrication may occur within the wetland adjacent to 
the trench line or adjacent to the wetland in a designated extra 
workspace.  Based upon the length of a standard wetland crossing and 
presence of sufficient water to float the pipe, the Contractor may elect to 
install a standard wetland crossing utilizing the “push/pull” method.   

 
The standard wetland crossing procedure depicted in Detail 9 shall be 
used where this type of wetland is identified on the construction drawings.  
 
Procedures unique to standard wetlands include: 

 

 limiting construction right-of-way width to a maximum of 85 feet  
unless site conditions warrant a wider width; 

 utilizing low-ground-pressure construction equipment or support 
equipment on timber riprap or timber mats; and 

 installing sediment barriers across the entire right-of-way where the 
right-of-way enters and exits the wetland. 

 
6.5.3 Flooded Push/Pull Wetland Crossing Method  

 
Where standing surface water or high groundwater levels make trenching 
difficult, trench widths up to 35 feet are common.  Topsoil stripping is 
impossible due to the flooded conditions.  Pipe stringing and fabrication is 
required adjacent to the wetland in a designated extra workspace.  Using 
floatation devices, the pipe string is pushed and pulled from the extra 
workspace to the trench. 
 
The Push/Pull wetland crossing procedure as depicted in Detail 10 shall 
be used where water is sufficient to float the pipeline in the trench and 
other site conditions allow.  
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Clean metal barrels or Styrofoam floats may be used to assist in the 
flotation of the pipe.  Metal banding shall be used to secure the barrels or 
floats to the pipe.  All barrels, floats, and banding shall be recovered and 
removed upon completion of lower in.  Backfill shall not be allowed before 
recovery of barrels, floats, and banding.   
 

6.6 Restoration and Reclamation 
 
All timber riprap, timber mats, and prefabricated equipment mats and other 
construction debris shall be removed upon completion of construction.  As much 
as is feasible, the Contractor shall replace topsoil and restore original contours 
with no crown over the trench.  Any excess spoil shall be removed from the 
wetland.  The Contractor shall stabilize wetland edges and adjacent upland areas 
by establishing permanent erosion control measures and revegetation, as 
applicable, during final clean up. 
 
For each standard wetland crossed, the Contractor shall install a permanent 
slope breaker and trench breaker at the base of slopes near the boundary 
between the wetland and adjacent upland areas.  The Contractor shall locate the 
trench breaker immediately upslope of the slope breaker. 
   
The Contractor shall not use fertilizer, lime, or mulch in wetlands unless required 
in writing by the appropriate land management agency. 
 

All wetland areas within conservation lands or easements will be restored to a 
level consistent with any additional criteria established by the relevant managing 
agency. 
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7.0   WATERBODIES AND RIPARIAN AREAS 
 
7.1 General 

   
The Contractor shall comply with requirements of all permits issued for the 
waterbody crossings by federal, state or local agencies. 
 
Waterbody includes any areas delineated as jurisdictional natural or artificial 
stream, river, or drainage, and other permanent waterbodies such as ponds and 
lakes: 
 

 Minor Waterbody includes all waterbodies less than or equal to 10 feet wide 
at the water's edge at the time of construction. 

 Intermediate Waterbody includes all waterbodies greater than 10 feet wide 
but less than or equal to 100 feet wide at the water's edge at the time of 
construction. 

 Major Waterbody includes all waterbodies greater than 100 feet wide at the 
water's edge at the time of construction. 

  
In the event a waterbody crossing is located within or adjacent to a wetland 
crossing, the Contractor, to the extent practicable, shall implement the provisions 
of both Section 6 - Wetland Crossings and Section 7 - Waterbodies and Riparian 
Areas.  
   
The Contractor shall supply and install advisory signs in a readily visible location 
along the construction right-of-way at a distance of approximately 100 feet on 
each side of the crossing and on all roads which provide direct construction 
access to waterbody crossing sites.  Signs shall be supplied, installed, 
maintained, and then removed upon completion of the Project.  Additionally, 
signs shall be supplied and installed by the Contractor on all intermediate and 
major waterbodies accessible to recreational boaters warning boaters of pipeline 
construction operations.  
 
The Contractor shall not store hazardous materials, chemicals, fuels, lubricating 
oils, or perform concrete coating within 100 feet of any waterbody.  The 
Contractor shall not refuel construction equipment within 100 feet of any 
waterbody.  If the Contractor must refuel construction equipment within 100 feet 
of a waterbody, it must be done in accordance with the requirements outlined in 
Section 3.  All equipment maintenance and repairs will be performed in upland 
locations at least 100 feet from waterbodies and wetlands.  All equipment parked 
overnight shall be at least 100 feet from a watercourse or wetland, if possible. 
Equipment shall not be washed in streams or wetlands. 
 
Throughout construction, the Contractor shall maintain adequate flow rates to 
protect aquatic life and to prevent the interruption of existing downstream uses. 

 
Keystone may allow modification of the following specifications as necessary to 
accommodate specific situations or procedures.  Any modifications must comply with 
all applicable regulations and permits.  Keystone will complete site-specific 
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crossing plans for certain waterbody crossings if required by the applicable 
regulatory agencies during federal or state permitting processes. 

 
7.2 Easement and Work Space 

 
The permanent easement, temporary work space, additional temporary work 
space, and any special restrictions shall be depicted on the construction 
drawings.  The work shall be contained within these areas and be limited in size 
to the minimum required to construct the waterbody crossing.  

 
The Contractor shall locate all extra work areas (such as staging areas and 
additional spoil storage areas) at least 10 feet from the water's edge if 
practicable.   

 
At all waterbody crossings, the Contractor shall install flagging across the 
construction right-of-way at least 10 feet from the water’s edge prior to clearing 
and ensure that riparian cover is maintained where practicable during 
construction.   

 
7.3 Vehicle Access and Equipment Crossings 

 
The Contractor shall inspect equipment for fluid leaks prior to entering or 
crossing over waterbodies. 
 
Equipment bridges shall be installed at all flowing waterbodies and as directed by 
the Keystone EI.  Equipment crossings shall be constructed as described in 
Details 16, 17  
and/or 18. 
 
Equipment crossings shall be perpendicular to drainage bottoms wherever 
possible.  
 
Erosion and sediment control barriers will be installed and maintained around 
vehicle access points as necessary to prevent sediment from reaching the 
waterway. 
 
The Contractor shall be responsible for the installation, maintenance, and 
removal of all temporary access crossings including portable bridges, bridges 
made from timber or mats, flumes, culverts, sand bags, subsoil, coarse granular 
material, and riprap.   
 
The Contractor shall ensure that culverts and flumes are sized and installed of 
sufficient diameter to accommodate the existing flow of water and those that may 
potentially be created by sudden runoffs.  Flumes shall be installed with the inlet 
and outlet at natural grade if possible. 
 
Where bridges, culverts or flumes are installed across the work area, the 
Contractor shall be responsible for maintaining them (e.g. preventing collapse, 
clogging or tilting).  All flumes and culverts shall be removed as soon as possible 
upon completion of construction. 
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The width of the temporary access road across culverts and flumes and the 
design of the approaches and ramps shall be adequate for the size of vehicle 
and equipment access required.  The ramps shall be of sufficient depth and 
constructed to prevent collapse of the flumes, and the approaches on both sides 
of the flume shall be feathered.   
 
Where culverts are installed for access, the culvert shall be of sufficient length to 
convey the stream flow through the construction zone.  
 
The Contractor shall maintain equipment bridges to prevent soil from entering the 
waterbody. 

 
7.4 Waterbody Crossing Methods 

 
Construction methods pertinent to waterbody crossings are presented below.  
Selection of the most appropriate method at each crossing shall be depicted on 
the construction drawings but may be amended or changed based on site-
specific conditions (i.e., environmental sensitivity of the waterbody, depth, and 
rate of flow, subsurface soil conditions, and the expected time and duration of 
construction) at the time of crossing.  Construction will involve dry-ditch 
techniques at crossings where the timing of construction does not adequately 
protect environmentally sensitive waterbodies, as determined by the appropriate 
regulatory authority.  Where required, horizontal directional drilling (HDD) will be 
used at designated major and sensitive waterbodies crossings.  Each waterbody 
crossing shall be accomplished using one of the following construction methods: 

  

 Non-flowing Open Cut Crossing Method - (Detail 11) 

 Flowing Open Cut Crossing Method – Minor, Intermediate or Major 
Waterbody - (Detail 12) 

 Flowing Stream Crossing – Dry Flume Method - (Detail 13) 

 Flowing Stream Crossing – Dry Dam-and-Pump Method - (Detail 14) 

 Horizontal Directional Drill Crossing - (Detail 15)  

 Horizontal Bore Crossing - (Detail 21) 
 

In conjunction with the appropriate jurisdictional agency, Keystone will develop 
specific crossing plans for major water bodies that contain recreationally or 
commercially important fisheries, or are classified as special use.  Keystone will 
consult with state fisheries agencies with respect to applicable construction 
windows for each crossing and develop specific construction and crossing 
methods for open cuts in conjunction with USACE permitting and USFWS 
consultation.   

 
7.4.1 Non-flowing Open Cut Crossing Method 

  
The Contractor shall utilize the Non-flowing Open Cut Crossing Method 
(Detail 11) for all waterbody crossings (ditches, gullies, drains, swales, 
etc.) with no perceptible flow at the time of construction.  Should site 
conditions change and the waterbody is flowing at the time of 
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construction, the Contractor shall install the crossing utilizing the Flowing 
Open Cut Crossing Method (Detail 12) unless otherwise approved by 
Keystone. 
 

7.4.2 Flowing Open Cut Crossing Method of Minor, Intermediate, and Major 
Waterbodies 

 
For minor waterbody crossings, except where the flume method is used, 
the Contractor shall complete construction in the waterbody (not including 
blasting, if required) as shown on Detail 12 within 24 hours if practicable. 

 
For intermediate waterbodies, the Contractor shall attempt to complete 
trenching and backfill work within the waterbody (not including blasting if 
required) within 48 hours if practicable as shown on Detail 12. 
 
The Contractor shall construct each major waterbody crossing in 
accordance with a site-specific plan as shown in the construction 
drawings.  The Contractor shall complete in-stream construction activities 
as expediently as practicable. 
 

7.4.3 Flowing Stream Crossing – Dry Flume Method 
 
Where required, the Contractor shall utilize the Flowing Open Cut 
Crossing – Dry Flume Method as shown on Detail 13 with the following 
"dry ditch" techniques: 
 

 Flume pipe shall be installed after blasting (if necessary), but before 
any trenching. 

 Sand bag, sand bag and plastic sheeting diversion structure, or 
equivalent shall be used to develop an effective seal and to divert 
stream flow through the flume pipe (some modifications to the stream 
bottom may be required in order to achieve an effective seal). 

 Flume pipe(s) shall be aligned to prevent bank erosion and streambed 
scour.  

 Flume pipe shall not be removed during trenching, pipe laying, or 
backfilling activities, or initial streambed restoration efforts. 

 All flume pipes and dams that are not also part of the equipment 
bridge shall be removed as soon as final clean up of the stream bed 
and bank is complete. 

 
7.4.4 Flowing Stream Crossing – Dry Dam-and-Pump Method 

 
Where specified in the construction drawings, the Contractor shall utilize 
the Flowing Open Cut Crossing – Dry Dam-and-Pump Method as shown 
on Detail 14.  The dam-and-pump crossing method shall meet the 
following performance criteria:  
 

 sufficient pumps to maintain 1.5 times the flow present in the stream 
at the time of construction; 
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 at least one back up pump available on site; 

 dams constructed with materials that prevent sediment and other 
pollutants from entering the waterbody (e.g., sandbags or clean gravel 
with plastic liner); 

 screen pump intakes installed; 

 streambed scour prevented at pump discharge; and  

 dam and pumps shall be monitored to ensure proper operation 
throughout the waterbody crossing. 

 
7.4.5 Horizontal Directional Drill Crossings 

 
Where required, the horizontal directional drill method as shown on Detail 
15 shall be utilized for designated major and sensitive waterbodies.  The 
Contractor shall construct each directional drill waterbody crossing in 
accordance with a site specific plan as shown in the construction 
drawings. 
 
Drilling fluids and additives utilized during implementation of a directional 
drill shall be non-toxic to the aquatic environment. 
 
The Contractor shall develop a contingency plan to address a frac-out 
during a directional drill.  The plan shall include instructions for monitoring 
during the directional drill and mitigation in the event that there is a 
release of drilling fluids.   Additionally, the waterbody shall be monitored 
downstream by the Contractor for any signs of drilling fluid. 
 
The Contractor shall dispose of all drill cuttings and drilling mud as 
permitted by the appropriate regulatory authority at a Keystone-approved 
location.  Disposal options may include spreading over the construction 
right-of-way in an upland location approved by Keystone or hauling to an 
approved licensed landfill or other site approved by Keystone. 
 

7.4.6 Horizontal Bore Crossings 
 

Where required, the horizontal bore method as shown on Detail 21 shall 
be utilized for crossing waterbodies.  The Contractor shall construct each 
horizontal bore waterbody crossing in accordance with a site specific plan 
as shown in the construction drawings. 

   
7.5 Clearing  

 
Except where rock is encountered and at non-flowing open cut crossings, all 
necessary equipment and materials for pipe installation must be on site and 
assembled prior to commencing trenching in a waterbody.  All staging areas for 
materials and equipment shall be located at least 10 feet from the waterbody 
edge.  The Contractor shall preserve as much vegetation as possible along the 
waterbody banks while allowing for safe equipment operation. 
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Clearing and grubbing for temporary vehicle access and equipment crossings 
shall be carefully controlled to minimize sediment entering the waterbody from 
the construction right-of-way.   
 
Clearing and grading shall be performed on both sides of the waterbody prior to 
initiating any trenching work.  All trees shall be felled away from watercourses. 
 
Plant debris or soil inadvertently deposited within the high water mark of 
waterbodies shall be promptly removed in a manner that minimizes disturbance 
of the waterbody bed and bank.  Excess floatable debris shall be removed above 
the high water mark from areas immediately above crossings. 
 
Vegetation adjacent to waterbody crossings by horizontal directional drill or 
boring methods shall not be disturbed except by hand clearing as necessary for 
drilling operations. 

 
7.6 Grading 

 
The construction right-of-way adjacent to the waterbody shall be graded so that 
soil is pushed away from the waterbody rather than towards it whenever 
possible. 
 
In order to minimize disturbance to woody riparian vegetation within extra 
workspaces adjacent to the construction right-of-way at waterbody crossings, the 
Contractor shall minimize grading and grubbing of waterbody banks.  To the 
extent practicable, grubbing shall be limited to the ditch line plus an appropriate 
width to accommodate safe vehicle access and the crossing. 

  
7.7 Temporary Erosion and Sediment Control 

 
 The Contractor shall install and maintain sediment barriers across the entire 

construction right-of-way at all flowing waterbody crossings. 
 
 The Contractor shall install sediment barriers immediately after initial disturbance 

of the waterbody or adjacent upland.  Sediment barriers must be properly 
maintained throughout construction and reinstalled as necessary (such as after 
backfilling of the trench) until replaced by permanent erosion controls or 
restoration of adjacent upland areas is complete.   

 
 Where waterbodies are adjacent to the construction right-of-way, the Contractor 

shall install and maintain sediment barriers along the edge of the construction 
right-of-way as necessary to contain spoil and sediment within the construction 
right-of-way. 

 
7.8 Trenching 

  
The following requirements apply to all waterbody crossings except those being 
installed by the non-flowing open cut crossing method. 
 
All equipment and materials shall be on site before trenching in the active 
channel of all minor waterbodies containing state-designated fisheries, and in 
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intermediate and major waterbodies.  All activities shall proceed in an orderly 
manner without delays until the trench is backfilled and the stream banks 
stabilized.  The Contractor shall not begin in-stream activity until the in-stream 
pipe section is complete and ready to be installed in the waterbody. 

 
 The Contractor shall use trench plugs at the end of the excavated trench to 

prevent the diversion of water into upland portions of the pipeline trench and to 
keep any accumulated upland trench water out of the waterbody.  Trench plugs 
must be of sufficient size to withstand upslope water pressure.   

 
 The Contractor shall conduct as many in-stream activities as possible from the 

banks of the waterbodies.  The Contractor shall limit the use of equipment 
operating in waterbodies to that needed to construct each crossing. 

 
 The Contractor shall place all spoil from minor and intermediate waterbody 

crossings and upland spoil from major waterbody crossings in the construction 
right-of-way at least 10 feet from the water's edge or in additional extra work 
areas.  No trench spoil, including spoil from the portion of the trench across the 
stream channel, shall be stored within a waterbody unless the crossing cannot be 
reasonably completed without doing so. 

 
 The Contractor shall install and maintain sediment barriers around spoil piles to 

prevent the flow of spoil into the waterbody. 
 
 Spoil removed during ditching shall be used to backfill the trench usually with a 

backhoe, clamshell, or a dragline working from the waterbody bank.  Sand, 
gravel, rockshield, or fill padding shall be placed around the pipe where rock is 
present in the channel bottom.   

 
7.9 Pipe Installation 

 
The following requirements apply to all waterbody crossings except those being 
installed by the non-flowing open cut crossing method. 

 
A "free stress" pipe profile shall be used at all minor, intermediate, and major 
waterbodies with gradually sloping stream banks.  The "box bend" pipe profile 
may be used for intermittent and major waterbodies with steep stream banks.   
  

The trench shall be closely inspected to confirm that the specified cover and 
adequate bottom support can be achieved, and shall require Keystone approval 
prior to the pipe being installed.  Such inspections shall be performed by visual 
inspection and/or measurement by a Keystone representative.  In rock trench, 
the ditch shall be adequately padded with clean granular material to provide 
continuous support for the pipe. 
 
The pipe shall be pulled into position or lowered into the trench and shall, where 
necessary, be held down by suitable negative buoyancy control, as-built 
recorded and backfilled immediately to prevent the pipe from floating. 
 
The Contractor shall provide sufficient approved lifting equipment to perform the 
pipe installation in a safe and efficient manner.  As the coated pipe is lowered in, 
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it shall be prevented from swinging or rubbing against the sides of the trench.  
Only properly manufactured slings, belts, and cradles suitable for handling 
coated pipe shall be used.  All pipes shall be inspected for coating flaws and/or 
damage as it is being lowered into the trench.  Any damage to the pipe or coating 
shall be repaired. 

 
7.10 Backfilling 

 
The following requirements apply to all waterbody crossings except those being 
installed by the non-flowing open cut crossing method. 
 
Trench spoil excavated from waterbodies shall be used to backfill the trench 
across waterbodies. 

   
After lowering in is complete, but before backfilling, the line shall be re-inspected 
to ensure that no skids, brush, stumps, trees, boulders, or other debris is in the 
trench.  If discovered, such materials or debris shall be removed from the trench 
prior to backfilling. 
 
For each major waterbody crossed, the Contractor shall install a trench breaker 
at the base of slopes near the waterbody unless otherwise directed by Keystone 
based on site specific conditions.  The base of slopes at intermittent waterbodies 
shall be assessed on site and trench breakers installed only where necessary. 
 
Slurred muck or debris shall not be used for backfill.  At locations where the 
excavated native material is not acceptable for backfill or must be supplemented, 
the Contractor shall provide granular material approved by Keystone.   
 
If specified in the construction drawings, the top of the backfill in the stream shall 
be armored with rock riprap or bio-stabilization materials as appropriate. 

 
7.11 Stabilization and Restoration of Stream Banks and Slopes 

 
The Contractor will restore the contours of the bed and banks of all waterways 
immediately after pipe installation and backfill, except over the travel lane.  Travel 
lanes and bridges may stay in place until hydrostatic testing and cleanup are 
complete.  All materials used to support construction activities will be removed 
from waterbodies and wetlands, including, but not limited to, flumes, mats, plastic 
sheeting, and sandbags. 

  
 The stream bank contour shall be re-established.  All debris shall be removed 

from the streambed and banks.  Stream banks shall be stabilized and temporary 
sediment barriers shall be installed within 24 hours of completing the crossing if 
practicable.   

 
Approach slopes shall be graded to an acceptable slope for the particular soil 
type and surface run off controlled by installation of permanent slope breakers.  
Where considered necessary, the integrity of the slope breakers shall be ensured 
by lining with erosion control blankets.  
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Immediately following reconstruction of the stream banks, the Contractor shall 
install seed and flexible channel liners on waterbody banks as shown in Detail 
19. 
 
If the original stream bank is excessively steep and unstable or flow conditions 
are severe, or if specified on the construction drawings, the banks shall be 
stabilized with rock riprap, gabions, stabilizing cribs, or bio-stabilization measures 
to protect backfill prior to reestablishing vegetation. 
 
Stream bank riprap structures shall consist of a layer of stone, underlain with 
approved filter fabric or a gravel filter blanket in accordance with Detail 20.  
Riprap shall extend from the stabilized streambed to the top of the stream bank.  
Where practicable, native rock shall be utilized. 
 
Bio-stabilization techniques which may be considered for specific crossings are 
shown in Details 23 and 24. 
 
The Contractor shall remove equipment bridges as soon as possible after final 
clean up. 
 

8.0 HYDROSTATIC TESTING 
 
8.1 Testing Equipment Location 

 
The Contractor shall provide for the safety of all pipeline construction personnel and 
the general public during hydrostatic test operations by placing warning signs in 
populated areas. 
 
The Contractor shall locate hydrostatic test manifolds 100 feet outside wetlands 
and riparian areas to the maximum extent practicable.  

 
8.2 Test Water Source and Discharge Locations 

 
Keystone is responsible for acquiring all permits required by federal, state and local 
agencies for procurement of water and for the discharge of water used in the 
hydrostatic testing operation.  Keystone shall provide the Contractor with a copy of 
the appropriate withdrawal/discharge permits for hydrostatic test water.  The 
Contractor shall keep water withdrawal/discharge permits on site at all times during 
testing operations.   
 
Any water obtained or discharged shall be in compliance with permit notice 
requirements and with sufficient notice for Keystone's Testing Inspector to make 
water sample arrangements prior to obtaining or discharging water.  Keystone will 
obtain water samples for analysis from each source before filling the pipeline.  In 
addition, water samples will be taken prior to discharge of the water, as required 
by state and federal permits. 
  

In some instances sufficient quantities of water may not be available from the 
permitted water sources at the time of testing.  Withdrawal rates may be limited as 
stated by the permit.  Under no circumstances shall an alternate water source be 
used without prior authorization from Keystone.   



CONSTRUCTION MITIGATION AND RECLAMATION PLAN 

 

 

TRANSCANADA KEYSTONE PIPELINE, LP 63 April 2012 

  Rev. 4 

 
The Contractor shall be responsible for obtaining any required water analyses from 
each source to be used in sufficient time to have a lab analysis performed prior to 
any filling operations.  The sample bottle shall be sterilized prior to filling with the 
water sample.  The analysis shall determine the pH value and total suspended 
solids.  Each bottle shall be marked with: 

 

 source of water with pipeline station number; 

 date taken; 

 laboratory order number; and 

 name of person taking sample. 
 
Staging/work areas for filling the pipeline with water will be located a minimum of 
100 feet from the waterbody or wetland boundary if topographic conditions 
permit.  The Contractor will install temporary sediment filter devices adjacent to 
all streams to prevent sediments from leaving the construction site.   

 
The Contractor shall screen the intake hose to prevent the entrainment of fish or 
debris.  The hose shall be kept at least 1 foot off the bottom of the waterbody.  
Refueling of construction equipment shall be conducted a minimum distance of 100 
feet from the stream or a wetland.  Pumps used for hydrostatic testing within 100 
feet of any waterbody or wetland shall be operated and refueled in accordance 
with Section 3. 

 
During hydrostatic test water withdrawals, the Contractor will maintain adequate 
flow rates in the waterbody to protect aquatic life and provide for downstream 
uses, in compliance with regulatory and permit requirements. 
 
The Contractor shall not use chemicals in the test water.  The Contractor shall not 
discharge any water containing oil or other substances that are in sufficient 
amounts as to create a visible color film or sheen on the surface of the receiving 
water. 

 
Selected road, railroad, and river crossing pipe sections may be specified to be 
pre-tested for a minimum of 4 hours.  The water for pre-testing of any road and 
railroad crossings shall be hauled by a tanker truck from an approved water 
source.  Water for pre-testing of a river crossing may be hauled or taken from the 
respective river if it is an approved water source.  Since the volume of water 
utilized in these pre-tests shall be relatively small, the water shall be discharged 
overland along the construction right-of-way and allowed to soak into the ground 
utilizing erosion and sediment control mitigative measures. 
 
Selection of final test water sources will be determined based on site conditions 
at the time of construction and applicable permits. 
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8.3 Filling the Pipeline 
 

After final positioning of the pipe, the Contractor shall fill the pipe with water.  
Pipe ends shall not be restrained during the fill.  The fill pump shall be set on a 
metal catch pan of sufficient dimensions to contain all leaking lubricants or fuel 
and prevent them from entering the water source.  The suction inlet must be 
placed in a screened enclosure located at a depth that shall not allow air to be 
drawn in with the water.  The screened enclosure shall be such that the fill water 
is free of organic or particulate matter. 

 
The Contractor shall provide a filter of the back flushing or cartridge type with a 
means of cleaning without disconnecting the piping.  The filter shall have the 
specifications of 100 mesh screen.  If the cartridge type is used, a sufficient 
quantity of cartridges shall be on hand at the filter location.  The Contractor shall 
install the filter between the fill pump and the test header.  The Contractor shall 
be responsible for keeping the back flush valve on the filter closed during the 
filling operation.  The Contractor shall be responsible for the proper disposal of 
materials back flushed from the filter or filter cartridges.  The Contractor shall not 
be allowed to back flush the filter into the stream or other water source.   
 
During water-filling of the pipeline, the Contractor shall employ fill pumps capable 
of injecting water into the pipeline at a maximum rate of approximately 0.7 to 1.0 
mile per hour, except as limited by permits or the maintenance of adequate flow 
rates in the waterbody, as follows: 
 

  Nominal OD Max GPM 
    
  36” 3000 

 
The Contractor shall maintain flow rates as necessary to protect aquatic life, 
provide for all waterbody uses, and provide for downstream withdrawals of water 
by existing users. 
 
In areas where zebra mussels are known to occur, all equipment used during the 
hydrostatic test withdrawal and discharge will be thoroughly cleaned before being 
used at subsequent hydrostatic test locations to prevent the transfer of zebra 
mussels or their larvae (veligers) to new locations.   

  
8.4 Dewatering the Pipeline 

 
The Contractor shall comply with state-issued NPDES permits for discharging 
test water.  

 
The Contractor shall not discharge any water containing oil or other substances 
that are in sufficient amounts as to create a visible color film on the surface of the 
receiving water. 

 
The Contractor shall not discharge into state-designated exceptional value 
waters, waterbodies which provide habitat for federally listed threatened or 
endangered species, or waterbodies designated as public water supplies, unless 
appropriate federal, state, and local permitting agencies grant written permission.  



CONSTRUCTION MITIGATION AND RECLAMATION PLAN 

 

 

TRANSCANADA KEYSTONE PIPELINE, LP 65 April 2012 

  Rev. 4 

To avoid impacts from introduced species, no inter-basin transfers (discharge) of 
hydrostatic test water will occur. 
 
The discharge operation will be monitored and water samples will be taken prior 
to the beginning of the discharge to ensure that it complies with the Project and 
permit requirements.  If required by state permits, additional water quality testing 
will be conducted during discharge, in accordance with permit conditions. 
 
The Contractor shall calculate, record, and provide to Keystone the day, date, 
time, location, total volume, maximum rate, and methods of all water discharged 
to the ground or to surface water in association with hydrostatic testing. 

             
           The Contractor shall regulate the pig velocity discharge rate (3000 gpm 

maximum), use energy dissipation devices, and install sediment barriers, as 
necessary, to prevent erosion, streambed scour, suspension of sediments, or 
excessive stream flow.  Water must be disposed of using good engineering 
judgment so that all federal, state, and local environmental standards are met.  
Dewatering lines shall be of sufficient strength and be securely supported and 
tied down at the discharge end to prevent whipping during this operation.  

 
To reduce the velocity of the discharge, The Contractor shall utilize an energy-
dissipating device described as follows: 

 
8.4.1 Splash Pup  
 

A splash pup consists of a piece of large diameter pipe (usually over 20" 
outside diameter) of variable length with both ends partially blocked that 
is welded perpendicularly to the discharge pipe.  As the discharge hits 
against the inside wall of the pup, the velocity is rapidly reduced and the 
water is allowed to flow out either end.  A variation of the splash pup 
concept, commonly called a diffuser, incorporates the same design, but 
with capped ends and numerous holes punched in the pup to diffuse the 
energy. 
 

8.4.2 Splash Plate 
 

The splash plate is a quarter section of 36-inch pipe welded to a flat plate 
and attached to the end of a 6-inch discharge pipe.  The velocity is 
reduced by directing the discharge stream into the air as it exits the pipe.  
This device is also effective for most overland discharge. 

 
8.4.3 Plastic Liner 

 
In areas where highly erodible soils exist or in any low flow drainage 
channel, it is a common practice to use layers of Visqueen (or any of the 
new construction fabrics currently available) to line the receiving channel 
for a short distance.  One anchoring method may consist of a small load 
of rocks to keep the fabric in place during the discharge.  Additional best 
management practices, such as the use of plastic sheeting or other 
material to prevent scour, will be used as necessary to prevent excessive 
sedimentation during dewatering. 
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8.4.4 Straw Bale Dewatering Structure 

 
Straw bale dewatering structures are designed to dissipate and remove 
sediment from the water being discharged.  Straw bale structures are 
used for on land discharge of wash water and hydrostatic test water and 
in combination with other energy dissipating devices for high volume 
discharges.  A straw bale dewatering structure is shown In Detail 6.  A 
dewatering filter bags may be sued as an alternative to show bale 
dewatering structures.  A dewatering filter bag is shown in Detail 5. 
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A P P E N D I X  D . 1  
GULF COAST SEGMENT FIELD VISIT 

D.1.1 INTRODUCTION 
Representatives from the Nebraska Department of Environmental Quality (NDEQ) toured the 
Gulf Coast Segment of the proposed Keystone XL Pipeline in northeastern Texas on 
September 25, 2012.  NDEQ was accompanied by representatives from the TransCanada 
Keystone Pipeline, LP (Keystone), team.  The purpose of the trip was to show NDEQ the 
different stages of construction and the proposed construction measures that could be used in the 
Nebraska portion of the proposed pipeline.  The construction contractor for the Gulf Coast 
Segment of the Keystone XL Pipeline is Michel’s Corporation. 

Before leaving for the construction area, the participants (Keystone and NDEQ) met in 
Mt. Pleasant, Texas, to discuss personnel, construction, safety hazards, and safety requirements 
and protocols for the day.  At each new construction site on the tour, participants reviewed and 
signed a job safety analysis.  

The figures below show several different construction methods observed during the tour.  All 
sites were visited on the same day. 

D.1.2 PIPE STORAGE 
Pipe is brought in by train and truck to a storage yard before it is strung along the pipeline right-
of-way (ROW).  Figure D.1-1 and Figure D.1-2 were taken at the Winfield pipe storage yard on 
Highway 67.  The pipe is stacked in the prepared yard.  Figure D.1-2 shows the construction 
equipment stacking pipe. 

Figure D.1-1.  Pipe Storage Yard (1 of 2) 
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Figure D.1-2.  Pipe Storage Yard (2 of 2) 

 

D.1.3 STRINGING 
Pipeline is strung out along the cleared ROW before the trench-digging construction crew arrives 
(Figure D.1-3).   

Figure D.1-3.  Pipeline Stringing 

 

  



Appendix D.1 | Gulf Coast Segment Field Visit  Final Evaluation Report 
 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation  D.1-5 

D.1.4 LOWERING IN PIPE 
After the trench has been dug and prepared, the pipe is lowered in using a sideboom 
(Figure D.1-4).  All of the lowering-in construction equipment is located on one side of the 
cleared ROW.   

Figure D.1-4.  Lowering In 

 

D.1.5 WELDING 
The contractor used a mechanized welding system which employs welding tents or shacks to 
house the specialized equipment (Figure D.1-5).  There is a series of five tents moving along a 
pipeline segment, each performing a different phase of welding.  A manual system would not be 
using welding tents or shacks. 

Figure D.1-5.  Welding Hut 
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Welding equipment inside the tent is shown in Figure D.1-6.  

Figure D.1-6.  Inside Welding Hut 

 

Figure D.1-7 shows the heat coating process around a weld.  The coater wraps around the 
pipeline and is moved to each weld with the equipment. 

Figure D.1-7.  Heat Coating 
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Each weld is tested for imperfections.  Figure D.1-8 shows the ultrasound tester used on the 
pipeline.  The tester is shown mounted on a truck with a test piece of pipe.  The tester is placed 
on the pipeline with brackets, then it runs around the outside of the pipe scanning for 
imperfections in the weld and pipe. 

Figure D.1-8.  Ultrasonic Tester 

 

D.1.6 CONSTRUCTION IN AN AGRICULTURAL FIELD  
Agriculture is an important part of the economy in many places that would be crossed by the 
Keystone XL pipeline.  Figure D.1-9 shows the construction ROW through an agricultural field, 
approaching a cotton crop.  The construction equipment is staying within the cleared ROW. 

Figure D.1-9.  Construction through an Agricultural Field 
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D.1.7 CONSTRUCTION ACROSS AN EPHEMERAL STREAM 
Figure D.1-10 shows the pipe in the trench and the construction at the ephemeral stream 
crossing.  Preparations for the stream crossing were completed before excavating the stream.  
Pipe installation and trench backfill was completed in a 24-hour period.  The steam crossing 
operations are independent of mainline work at either side of the stream. 

Figure D.1-10.  Start of Ephemeral Stream Crossing 

  

The pipe shown in Figure D.1-11 has been lowered into the prepared trench at an approach to a 
dry ephemeral stream crossing.  The trench (4 feet of overburden) allows for the angle of 
crossing under the ephemeral stream.  This figure also shows an adjacent spoil pile being used to 
backfill. 

Figure D.1-11.  Trench with Pipeline Leading 
Up to Ephemeral Stream Crossing 
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The construction contractor followed Keystone’s Construction, Mitigation, and Reclamation 
Plan (CMRP) for crossing a dry ephemeral stream in less than 24 hours.  Minimizing crossing 
time reduces impacts on the stream and reduces the likelihood of rain causing erosion and 
sedimentation while the stream crossing is being constructed.   

Figure D.1-12.  Ephemeral Stream Crossing Construction 

 

At the ephemeral stream crossing (Figure D.1-12 and Figure D.1-13), the trench was dug on both 
sides of the stream before digging began in the stream.  Timber mats were placed under 
equipment in and near the streambed to reduce impacts on soil and vegetation. 

Figure D.1-13.  Ephemeral Stream Crossing Construction with 
Timber Mat in Foreground 
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D.1.8 CONSTRUCTION NEAR A WETLAND AND HDD 
Figure D.1-14 was taken facing a forested wetland that was being crossed with the horizontal 
directional drilling (HDD) method.  The edge of the wetland and edges of the construction ROW 
were staked, flagged, and marked.  This figure also shows an existing pipeline ROW that was 
cleared through the forested area adjacent and parallel to the Keystone XL pipeline ROW. 
 

Figure D.1-14.  Forested Wetland Crossing Using HDD 

 

Figure D.1-15 shows the HDD equipment being used to bore under the wetland.  The control 
shack is shown on the right on a timber mat.  The drill pipe runs through the mud pit shown in 
the bottom of the figure. 

Figure D.1-15.  HDD Equipment at Entry Hole 
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The mud pit (Figure D.1-16) is enclosed by orange safety fences, hay bales, and silt fences.  The 
drilling mud is circulated through the drill bit to help remove cuttings and stabilize the borehole. 

Figure D.1-16.  HDD Mud Pit 

 

D.1.9 PIPE JACKING (INTERSTATE 30 CROSSING)  
Keystone chose to cross under Interstate 30 by using a jack and bore to drill under the roadway.  
Figure D.1-17 shows the orange center stake on top of the ground, the pipe being placed under 
the highway, the backhoe removing dirt around the pipe, and the jack behind the pipe.   

Figure D.1-17.  Highway Crossing, Looking toward 
Pipe Jack 
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Figure D.1-18 shows the jack and bore, the pipe, the jack track, and the highway being crossed.   

Figure D.1-18.  Highway Crossing, Looking 
toward Highway 

 

D.1.10 CONSTRUCTION NEXT TO A PARALLEL PIPELINE  
Additional safety precautions must be taken during construction when crossing or near an 
existing pipeline.  Figure D.1-19 shows an air bridge over an existing parallel pipeline.  The air 
bridge, indicated by the arrow, keeps construction equipment from compacting the soil or 
damaging the existing pipeline buried below while accessing the construction ROW (top left side 
of the figure).  The figure also shows holes dug to the existing pipeline marked with orange 
fences and stakes to confirm the pipeline’s location and size.   

Figure D.1-19.  Construction next to an Existing Pipeline 

 

When constructing next to an existing parallel pipeline, the owner/operator of the existing 
pipeline will typically provide a representative to observe construction and ensure the protection 
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of the existing pipeline and construction crew.  Figure D.1-20 shows an adjacent maintained 
pipeline ROW and inspector from the company that owns the existing pipeline. 

Figure D.1-20.  Construction Adjacent to an Existing Pipeline ROW 
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Attachment A 

Abbreviations and Acronyms 
 

Abbreviation or Acronym Definition 

HDD horizontal directional drilling 

Keystone TransCanada Keystone Pipeline, LP 

NDEQ Nebraska Department of Environmental Quality 

ROW right-of-way 
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A P P E N D I X  D . 2  
FIELD OBSERVATION OF  
KEYSTONE DATA COLLECTION 

D.2.1 INTRODUCTION 

D.2.1.1 Project Overview 

TransCanada Keystone Pipeline, LP (Keystone), proposes to construct, operate, and maintain a 
crude oil pipeline and ancillary facilities from Hardisty, Alberta to Steele City, Nebraska, 
referred to as the Keystone XL Pipeline project.  The original Keystone XL Pipeline project 
would have crossed the northeastern portion of the Sand Hills, an environmentally sensitive 
region in northcentral Nebraska.  Based on concerns expressed by Nebraska citizens, the 
Nebraska Legislature, and the Nebraska Governor, Keystone agreed to avoid the Sand Hills by 
proposing a new route (Nebraska Reroute).  Legislative Bill (LB) 4 and LB 1161 directed 
Nebraska Department of Environmental Quality (NDEQ) to analyze the environmental, 
economic, social, and other impacts of a pipeline in Nebraska.  The field data collection 
discussed in this report is directed toward identification of resources which could be adversely 
affected by Keystone’s proposed Nebraska Reroute. 

D.2.2 FIELD OBSERVATION 

D.2.2.1 Purpose of Field Observation 

NDEQ visited the field to observe Keystone field crews and provide an independent verification 
that data collected by Keystone was done in a methodical and professional manner.  Keystone 
was collecting data in three disciplines: 

1) Construction Reclamation 

2) Wetland Identification and Delineation 

3) Cultural Resources 

Additionally, Keystone has conducted or will be conducting American burying beetle surveys 
and collecting additional fisheries, geotechnical, and civil engineering data.  However, this 
technical memorandum addresses only the three disciplines identified above.  

D.2.2.2 Purpose of Data Collection 

Keystone collected field data to identify environmental and cultural resources within the 
proposed Nebraska Reroute pipeline corridor (see Figure D.2-1).  Field data collection is a 
critical step in pipeline routing in order to properly identify and manage sensitive resources prior 
to finalizing design and construction planning.  Data collection is also necessary to identify 
potential mitigation measures if resources would be adversely affected by the proposed Nebraska 
Reroute. 



Final Evaluation Report Appendix D.2 | Field Observation of Keystone Data Collection  
 

D-2.2 Nebraska’s Keystone XL Pipeline Evaluation January 2013 

Figure D.2-1.  Study Area 
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Construction Reclamation field crews identified the different vegetative and soil types within the 
Study Area for the purposes of determining the appropriate installation and restoration 
techniques following construction.  In addition, the Construction Reclamation crews identified 
habitat or populations of threatened or endangered species for potential routing options and 
mitigation measures.  Invasive species were also documented so that Keystone is aware of the 
presence of invasive species and can prevent the spread of an invasive species due to soil 
disturbance if appropriate.  

Wetland Scientist field crews identified, delineated, and mapped wetlands and other waters of 
the United States.  Keystone would use this information for routing, Section 404 of the Clean 
Water Act permitting, and identification of construction methods.  Wetland and saturated soil 
areas also determine other pipeline installation techniques that would be required.  

Cultural Resources field crews identified cultural sites within the right-of-way for either 
documentation prior to disturbance or avoidance.  The data collected during the cultural 
resources surveys allow for coordination with the Nebraska State Historic Preservation Office 
(SHPO) to identify the significance of the survey findings and to identify measures to avoid or 
mitigate impacts on cultural resources.  

Geotechnical field crews drilled and logged test holes, and collected sediment samples at select 
HDD sites for analysis to determine the geology associated with the river crossings. 

D.2.2.3 Keystone Methods 

Safety 

Keystone personnel managed safety and environmental issues for the proposed Nebraska 
Reroute.  Keystone personnel always ensured that its field crews were adequately equipped with 
the required safety gear, including type II side impact hard hat; safety glasses; a safety vest; 
snake leggings; and steel-toe boots.  Certain safety precautions were also required while driving 
to field observation locations.  Amber warning lights were placed on top of the vehicles when 
they parked along the side of a road, and crews were required to place safety cones or triangles in 
front of and behind the vehicles on the side that was nearer the road.  Vehicles also had an 
emergency supply kit in the event crews were stranded in an isolated area.  Emergency supply 
kits included blankets, candles, a flashlight, water, and energy bars.  A contact sheet was 
supplied in the event of an emergency, and an emergency contact was made available 24 hours a 
day.  NDEQ field observers were required to follow the same safety procedures as the field 
crews. 

Each morning, field crews were required to attend a tailgate meeting at a designated location 
before going into the field.  This meeting facilitated coordination among land agents, land 
coordinators, and field crews.  Tailgate meetings also included a safety briefing and addressed 
various field safety concerns.  Examples of topics included snake bite avoidance, poisonous 
plants, heat exposure, and first aid.  The tailgate meeting also allowed lead personnel to ensure 
that everyone going into the field was equipped with proper safety gear.  All personnel traveling 
to the field (including NDEQ field observers) were required to sign a tailgate meeting form 
documenting that they had attended the meeting and understood the safety precautions discussed. 
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Access to Survey Corridor 

Land agents under the direction of Keystone were responsible for obtaining permission from the 
landowners for site access.  Access to the survey corridor was ultimately determined by the 
landowner.  To prevent damage to the terrain (that is, to crop fields and gravel roads), Keystone 
did not allow crews—even with permission—to enter properties during bad weather, such as 
rain.  

Where access was permitted, land agents communicated the locations of the accessible parcels 
and when those parcels would be accessible to the field crews every morning at the tailgate 
meeting.  

Field Crew Structure 

The composition of field crews responsible for construction reclamation, wetland identification 
and delineation, and cultural resources surveys is shown below in Table D.2-1. 

Table D.2-1.  Composition of Field Crews 

Crew 
Member and  

Responsibility 

Construction 
Reclamation 

Construction reclamation specialist 

Identified land use, observations on anticipated level of 
effort for restoration after construction 

Botanist 

Identified vegetation types, noxious weeds, and 
threatened and endangered plant species; located 
centerline and mapped identified features with use of 
GPS 

Wetland Identification  
and Delineation 

Wetland specialist 

Completed wetland delineations (in accordance with 
the U.S. Army Corps of Engineers [USACE] 
1987 Wetlands Delineation and regional supplements) 
and identified waterways 

Dedicated GPS technician 

Located the centerline and mapped wetland areas 

Cultural Resources 

Crew chief and crew members (up to six members 
total), including at times, tribal monitors 

Surveyed to identify cultural materials as approved by 
the design plan submitted to SHPO 

Dedicated GPS technician 

Located the centerline and mapped cultural resource 
features 
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Crew 
Member and  

Responsibility 

Geotechnical 

Drilling Contractor 

Operated the drilling rig to collect core samples 

Geologist 

Logged and preserved the core samples for analysis 

 

Field Team Deployment 

The Keystone survey team consisted of up to 12 crews, 4 crews per discipline, active at a given 
time.  As land access became limited, crews decreased to two per discipline.  

Once the daily tailgate meeting had adjourned, crews organized themselves in preparation for 
deployment to their survey area.  Land coordinators were responsible for taking crews to their 
survey location.  Crews moved at different speeds, as necessary, so it was often impossible for 
the land coordinator to take each crew to its location.  In these cases, crew leads were responsible 
for identifying the point of access. 

D.2.2.4 NDEQ Observations 

Based on environmental concerns raised by the public and NDEQ, Keystone developed three 
route refinements and referred to them as the Northern, Clarks, and Western Alternatives.  
Keystone field crews surveyed all areas along these alternatives and the Nebraska Reroute where 
Keystone had obtained permission from the landowner to enter the property.  NDEQ observed 
the field crews at various locations along the proposed route.  The observations of field crews 
occurred during two periods, from May 24 to June 12, 2012, and October 1 to October 19, 2012.  
An additional geotechnical observation by NDEQ took place on August 16, 2012.  During the 
May/June period, 25 separate field observations were conducted along the Nebraska Reroute.  
During the October survey period, 18 separate field observations were conducted along the 
Northern, Clarks, and Western Alternatives.  Table D.2-2 identifies the date, discipline, and 
general location of field observations.  Mileposts were only available for locations shown in the 
table.  Attachment A contains an example field observation data form, Attachment B provides 
figures displaying the field observation locations, and Attachment C includes selected 
photographic documentation of data collection and field observations.   

Observed survey crews were equipped with the required safety gear, appropriate data sheets, a 
sub-meter–accurate GPS unit (Wetland Identification and Delineation and Cultural Resources), 
and screens and shovels for shovel testing (Cultural Resources).  All observed crews worked 
with a Keystone land manager to ensure field personnel surveyed only properties to which 
Keystone had negotiated access.  Field observations of each discipline are summarized in the 
subsections below. 
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Table D.2-2.  Field Observations 

Date  
(all are 2012) 

Discipline General Location Milepost 

Photo 
Number 
(photos 

located in 
Attachment C) 

May 24 Cultural Resources S08 T24N R05Wa — N/A 

May 24 
Construction 
Reclamation 

S23 T26N R06W — N/A 

May 24 
Wetland 
Identification and 
Delineation 

S23 T26N R06W — N/A 

May 30 
Construction 
Reclamation 

S32 T22N R05W — N/A 

May 30 
Construction 
Reclamation 

S29 T22N R05W — N/A 

May 30 
Wetland 
Identification and 
Delineation 

S24 T15N R06W — N/A 

May 30 
Wetland 
Identification and 
Delineation 

S25 T15N R06W — 1-4 

May 30 

Wetland 
Identification and 
Delineation, 
Cultural Resources 

S29 T19N R05W — 5 

May 30 
Construction 
Reclamation 

S29 T22N R05W — 6 

May 30 
Wetland 
Identification and 
Delineation 

S32 T19N R05W — N/A 

May 31 
Wetland 
Identification and 
Delineation 

S05 T21N R05W — N/A 

May 31 
Wetland 
identification and 
Delineation 

S08 T21N R05W — N/A 

May 31 
Wetland 
Identification and 
Delineation 

S29 T19N R05W — N/A 

May 31 
Wetland 
Identification and 
Delineation 

S32 T19N R05W — N/A 
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Date  
(all are 2012) 

Discipline General Location Milepost 

Photo 
Number 
(photos 

located in 
Attachment C) 

June 1 
Wetland 
Identification and 
Delineation 

S04 T15N R05W — 7 

June 5 Cultural Resources S21 T16N R05W — N/A 

June 6 Cultural Resources S01 T29N R11W — N/A 

June 6 
Wetland 
Identification and 
Delineation 

S01 T29N R11W — N/A 

June 6 
Wetland 
Identification and 
Delineation 

S12 T29N R11W — N/A 

June 6 
Wetland 
Identification and 
Delineation 

S07 T29N R10W — N/A 

June 6 
Wetland 
Identification and 
Delineation 

S08 T29N R10W — N/A 

June 6 
Wetland 
Identification and 
Delineation 

S17 T29N R10W — N/A  

June 7 
Wetland 
Identification and 
Delineation 

S26 T33N R17W — 8–12 

June 12 
Wetland 
Identification and 
Delineation 

S06 T32N R15W — 13–15 

June 12 Cultural Resources confidential confidential 16 

August 16 Geotechnical S04 T16N R05W — N/A 

October 1 
Wetland 
Identification and 
Delineation 

S15, S22–24 T04N 
R02E 

— N/A 

October 2 

Construction 
Reclamation, 
Cultural Resources, 
Wetland 
Identification and 
Delineation 

S15 04N 02E 
853.98, 858.94, 

874.48 
17–18 
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Date  
(all are 2012) 

Discipline General Location Milepost 

Photo 
Number 
(photos 

located in 
Attachment C) 

October 3 

Construction 
Reclamation, 
Wetland 
Identification and 
Delineation 

S29-30, 32–33 34N 
16W 

619.00–621.90 19–20 

October 4 

Cultural Resources, 
Wetland 
Identification and 
Delineation 

S02–03 33N 16W 621.90–623.66 21 

October 4 

Cultural Resources, 
Wetland 
Identification and 
Delineation 

S19, 30 34N 16W 618.30–619.00 22–25 

October 5 

Cultural Resources, 
Wetland 
Identification and 
Delineation 

S23–25 35N 19W 602.25–604.75 26–28 

October 6 

Cultural Resources, 
Wetland 
Identification and 
Delineation 

S28–29 35N 18W 604.75 – 606.70 29–31 

October 8 
Wetland 
Identification and 
Delineation  

S34–35 35N 18W 607.00–608.34 32 

October 8 
Construction 
Reclamation 

S09–10 34N 17W 612.90–613.90 N/A 

October 9 
Wetland 
Identification  and 
Delineation 

S35 35N 18W; S01 
34N 18W; S06 34N 
17W 

608.60–610.84 33–34 

October 10 
Construction 
Reclamation 

S28–29 33N 15W; 
S24 T30N R12W; 
S8 T30N R12W 

628.50–629.38, 
654.00, 658.00 

35 

October 11 
Wetland 
Identification and 
Delineation 

S11, 14 32N 15W 
658.46, 633.19– 

634.51 
36 

October 12 

Construction 
Reclamation, 
Wetland 
Identification and 
Delineation  

S01, 12 33N 16W; 
S07 33N 15W 

624.00–626.00 37–38 
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Date  
(all are 2012) 

Discipline General Location Milepost 

Photo 
Number 
(photos 

located in 
Attachment C) 

October 15 
Wetland 
Identification and 
Delineation 

S12–13 15N 05W; 
S18 15N 04W; S34 
16N 05W; S03, 11 
15N 05W 

766.80–769.40, 
770.00–771.20 

39–40 

October 16 
Wetland 
Identification and 
Delineation 

S17–18, 20–21, 28, 
35 15N 04W 

771.20–773.85, 
775.90–  

776.50 
41 

October 17 
Wetland 
Identification and 
Delineation 

S02, 11, 26, 35 14N 
04W 

777.40–778.65, 
780.85–781.85, 
781.85–782.85 

42–43 

October 18 
Construction 
Reclamation 

S12–13 15N 5W; 
S28 15N 4W; S11, 
14 13N 04W 

769.50–770.40, 
773.90, 784.60, 

785.60 
44–45 

October 19 
Construction 
Reclamation 

S02, 11, 14, 23 12N 
04W 788.85–793.00 

46–48 

a Section-Township-Range 

Construction Reclamation 

Several Construction Reclamation crew leads were either qualified botanists familiar with the 
flora of the region or had significant botanical resources experience.  Their method of data 
collection provided an adequate record of field findings. 

Wetland Identification and Delineation 

The Wetland Scientist crew leads were qualified and experienced in application of the 
1987 USACE Wetland Delineation Manual and Great Plains and Midwest Regional Supplements 
(see Attachment A).  They used standard data forms for wetland data collection.  They also 
collected data on other waterbodies (for example, streams and ponds) and recorded their findings 
on a standardized form (see Attachment A).  Data collection provided an adequate record of field 
findings. 

Cultural Resources 

The Cultural Resources crew leads were qualified cultural resources specialists.  The research 
design as submitted and approved by Nebraska SHPO was followed.  Their recording of sites 
was thorough.  The results of archaeological survey should be considered reliable and a 
contribution to knowledge of Nebraska’s prehistoric and historic archaeological resources.  

Geotechnical 

The crew lead and drilling contractor were qualified in their respective fields.  The methods of 
data collection were consistent with industry standards. 
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D.2.3 SUMMARY 

D.2.3.1 Overall Analysis of Data Collection Effort 

Data collected by Keystone field crews were observed to have been gathered and handled 
following systematic and comprehensive protocols, with experienced field personnel using 
proper equipment, having received adequate training, and employing appropriate safety 
considerations.  The subcontractors were knowledgeable and experienced.  Methods for 
standardized data collection were established by each discipline for consistency in data collection 
among multiple field crews.  Some resources, such as invasive species data, were captured by 
multiple teams to provide redundancy for accuracy and quality control.  Data collected by the 
survey crews are considered accurate and reliable. 

D.2.3.2 Suitability of and Purpose for Data Use 

Based on the methods and personnel used for data collection and observation of the data being 
collected in the field, the data collected are appropriate for use in environmental and cultural 
resources analysis.
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Field Observation Data Form Templates 
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Keystone XL Pipeline NDEQ Evaluation 

Field Activities ‐ Data Collection 

Field Crew Personnel TransCanada: 
 
Field Crew Personnel NDEQ/HDR: 
 

Date: 

Survey Type:   Time Start:  Time End: 

Location:   Landowner Present: ( Yes / No ) 

Safety Briefing:   Landowner Discussions: 

Observations: 

Comments: 
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Attachment B 

Field Observation Locations 
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!

S23-S25 T35N R19W
Cultural

Resources, 
Wetland ID & Delineation

10/5

!

S28 - 29 T35N R18W
Cultural

Resources,
Wetland ID & Delineation

10/6

!

S06 T34N R17W
Wetland ID & Delineation

10/9

!S34 - 35 T35N R18W
Wetland ID & Delineation

10/8 - 10/9 !

S01 T34N R18W
Wetland ID & Delineation

10/9 !

S19, 30 T34N R16W
Cultural Resources,

Wetland ID & Delineation
10/1, 10/4

!

S29-30, S32-33 T34N R16W
Construction
Reclamation,

Wetland ID & Delineation
10/3

!

S02-03 T33N R16W
Cultural

Resources,
Wetland ID & Delineation

10/4

!
S01, 12 T33N R16W

Construction
Reclamation, 

Wetland ID & Delineation
10/12

!

S07 T33N R15W
Construction
Reclamation,

Wetland ID & Delineation
10/12

!

S28-29 T33N R15W
Construction
Reclamation,

Wetland ID & Delineation
10/10

!

S11, 14 T32N R15W
Wetland ID & Delineation

10/11

!

S09-10 T35N R17W
Construction
Reclamation

10/8

!

S06 T32N R15W
Wetland ID & Delineation

6/12

!

S26 T33N R17W
Wetland ID & Delineation

6/7

Northern Alternative

Atkinson

Nebraska
South Dakota

Boyd
Co.

Keya
Paha Co.

Rock Co.
Holt Co.

KEY
MAP

Nebraska

South Dakota

4
3

2
1

5
6

Field Observation
by NDEQ/HDR

General Locations*

Nebraska Reroute,
September 2012
Nebraska Reroute,
April 2012
Nebraska Sand Hills

Sections Visited -
Spring 2012
Sections Visited -
Fall 2012

Ü

Page 1 of 6

0 5
Miles

*Keystone field crews surveyed all areas along the identified routes where permission to enter had been granted



!.

!

S08 T30N R12W
10/10

!

S24 T30N R12W
10/10

!

S17 T29N R10W
Wetland ID & Delineation
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Attachment C 

Photo Documentation 
 

The following is a sampling of observation photos of Keystone field crews who were collecting 
data for Construction Reclamation, Wetland Identification and Delineation, and Cultural 
Resources.  

These field crews surveyed all areas along the proposed route where permission had been 
granted by the landowner.  HDR field observers performed spot checks while the Keystone 
crews were working and therefore visited only a subset of the total length surveyed. 

Each photo can be cross referenced by photo number to Table D.2-2, Field Observations, in the 
technical memo body.  Locations are given as either “Section, Township, Range,” Milepost 
along the route, or by geographical feature. Not all sites visited by the observation personnel are 
documented by a photo in this report.  
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Photo 1: May 30 - Wetland Identification and Delineation  

Location: S25 T15N R06W  
Description: roadside ditch wetland 

 

 
Photo 2: May 30 - Wetland Identification and Delineation 

Location: S25 T15N R06W  
Description: potential roadside ditch wetland 
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Photo 3: May 30 - Wetland Identification and Delineation 

Location: S25 T15N R06W  
Description: soybean field  

 

 
Photo 4: May 30 - Wetland Identification and Delineation 

 Location: S25 T15N R06W  
Description: irrigation wellhead 
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Photo 5: May 30 - Cultural Resources 

Location: S29 T19N R05W 
 Description: corn field, cultural crew investigating a potential farmstead 

 

 
Photo 6: May 30 - Construction Reclamation 

Location: S29 T22N R05W 
Description: typical pasture, looking north to State Highway 32. 
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Photo 7: June 1 - Wetland Identification and Delineation 

 Location: S04 T15N R05W 
Description: northeast side of Loup River, potential wetland habitat, it is a backwater area and 

floods during high events 
 

 
Photo 8: June 7 - Wetland Identification and Delineation 

Location: S26 T33N R17W 
Description: wetland delineation 
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Photo 9: June 7 - Wetland Identification and Delineation 

Location: S26 T33N R17W 
Description: county road potentially used for pipe maintenance, looking south 

 

 
Photo 10: June 7 - Wetland Identification and Delineation 

Location: S26 T33N R17W 
Description: county road, looking east 
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Photo 11: June 7 - Wetland Identification and Delineation 

Location: S26 T33N R17W 
Description: county road stream crossing 

 

 
Photo 12: June 7 - Wetland Identification and Delineation 

Location: S26 T33N R17W 
Description: county road stream crossing 
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Photo 13: June 12 - Wetland Identification and Delineation 

Location: S6 T32N R15W 
Description: wet sedge, rush meadow, drains west and feeds into a USGS waterway, possibly 

groundwater fed, looking northeast 
 

 
Photo 14: June 12 - Wetland Identification and Delineation 

Location: S6 T32N R15W 
Description: man-made impoundment, looking west 
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Photo 15: June 12 - Wetland Identification and Delineation 

Location: S6 T32N R15W 
Description: Beaver Creek, looking north 

 

 
Photo 16: June 12 - Cultural Resources 

Location: confidential 
Description: arrowhead unearthed 
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Photo 17: October 2 - Wetland Identification and Delineation/Cultural Resources/Construction 

Reclamation 
Location: MP 853.84 

Description: agricultural fields, future access road, looking east 
 

 
Photo 18: October 2 - Wetland Identification and Delineation/Construction Reclamation  

Location: MP 874.48 
Description: pastureland, looking east 
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Photo 19: October 3 - Wetland Identification and Delineation 

Location: MP 619.00 
Description: pasture land, agricultural field, looking northwest 

  

 
Photo 20: October 3 - Wetland Identification and Delineation  

Location: MP 621.25 
Description: Big Creek, looking northeast (upstream) 
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Photo 21: October 4 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 621.10 
 Description: stock tank, looking north 

 

 
Photo 22: October 4 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 618.75 
Description: bluff heading north into oak woodland at Oak Creek, looking north 
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Photo 23: October 4 - Wetland Identification and Delineation/Cultural Resources  

Location: MP 618.65 
Description: Interior of oak woodland at Oak Creek, looking northwest 

 

 
Photo 24: October 4 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 618.30 
Description: Keya Paha River looking east (downstream) 
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Photo 25: October 4 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 618.30 
Description: Keya Paha River looking west (upstream) 

 

 
Photo 26: October 5 - Wetland Identification and Delineation 

Location: MP 604.25 
Description: pasture land, hills, looking east 
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Photo 27: October 5 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 602.60  
Description: pasture land, hills, looking west; potential reroute in area 

 

 
Photo 28: October 5 - Wetland Identification and Delineation/Cultural Resources  

Location: MP 602.25  
Description: pasture land, hills, looking east 
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Photo 29: October 6 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 605.32 
 Description: wetland, stock pond, looking southeast 

 

 
Photo 30: October 6 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 605.70  
Description: Indian Creek, looking north (upstream) 
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Photo 31: October 6 - Wetland Identification and Delineation/Cultural Resources 

Location: 606.50 
Description: Pasture land, stock tank, looking south 

 

 
Photo 32: October 8 - Wetland Identification and Delineation 

Location: MP 607.75  
Description: Shingle Creek, looking south 
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Photo 33: October 9 - Wetland Identification and Delineation 

Location: MP 610.20  
Description: near Wolf Creek Cemetery, looking southeast 

 

 
Photo 34: October 9 - Wetland Identification and Delineation 

Location: MP 610.55  
Description: Wolf Creek, looking north 
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Photo 35: October 10 - Construction Reclamation 

Location: MP 629.20  
Description: access road, looking east 

 

 
Photo 36: October 11 - Wetland Identification and Delineation 

Location: MP 633.19 
Description: Corn field, looking northwest 
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Photo 37: October 12 - Construction Reclamation/Wetland Identification and Delineation  

Location: MP 625.20  
Description: mapped wetland, looking west 

 

 
Photo 38: October 12 – Construction Reclamation/Wetland Identification and Delineation 

Location: MP 625.90  
Description: Niobrara River looking southwest 
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Photo 39:  October 15 - Wetland Identification and Delineation/Cultural Resources  

Location: MP 768.40 
Description: agricultural field, road crossing 

 

 
Photo 40: October 15 - Wetland Identification and Delineation  

Location: MP 770.20 
Description: ephemeral stream through cropland, looking southwest 
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Photo 41: October 16 - Wetland Identification and Delineation 

Location: Silver Creek 
Description: intermittent stream through pasture, looking southwest 

 

 
Photo 42: October 17 - Wetland Identification and Delineation/Construction Reclamation 

Location: MP 777.80 
Description: pasture land, looking north 
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Photo 43: October 17 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 778.20 
Description: forested drainage gully, looking northwest 

 

 
Photo 44: October 18 - Wetland Identification and Delineation/Cultural Resources 

Location: MP 770.10 
Description: pasture land with ephemeral drainage, looking northeast 
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Photo 45: October 18 - Construction Reclamation  

Location: MP 784.80  
Description: pasture land with ephemeral drainage, looking northwest 

 

 
Photo 46: October 19 - Construction Reclamation 

Location: Big Blue River  
Description: riparian corridor, looking downstream 
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Photo 47: October 19 - Construction Reclamation 

Location: MP 792.75 
Description: “Erosion control” riprap, avian cover habitat, facing northwest 

 

 
Photo 48: October 19 Construction Reclamation 

Location: MP 792.75 
Description: “Erosion control” riprap, avian cover habitat, facing northeast 
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Final PHMSA Recommended Conditions for Keystone XL State Dept. Presidential Permit 

Document version February 10, 2011 

 

The Pipeline and Hazardous Materials Safety Administration (PHMSA) recommends that the 

U.S. Department of State impose the following conditions if a Presidential Permit will be granted 

to TransCanada Keystone Pipeline, LP (“Keystone”) to construct and operate the Keystone XL 

Pipeline (“Keystone XL” or the “pipeline”).  Specifically, the State Department should require 

Keystone to include all of the following in its written design, construction, and operating and 

maintenance plans and procedures: 

 

I. Material Requirements 

1) Steel Properties: The skelp/plate must be micro-alloyed, fine grain, fully killed steel with 

calcium treatment and continuous casting.  

 

2) Manufacturing Standards: Pipe must be manufactured according to American Petroleum 

Institute Specification 5L, Specification for Line Pipe (API 5L 44th Edition), product 

specification level 2 (PSL 2), supplementary requirements (SR) for maximum operating 

pressures and minimum operating temperatures.  Pipe carbon equivalents must be at or 

below 0.23% based on the material chemistry parameter, carbon equivalent (CE) (Pcm) 

formula (Ito-Bessyo formula) or 0.40% based on the C-IIW formula (International 

Institute of Welding formula). 

 

3) Fracture Control:  API 5L and other specifications and standards addressing the steel pipe 

toughness properties needed to resist crack initiation, crack propagation and to ensure 

crack arrest during a pipeline failure caused by a fracture must be followed.  Keystone 

must prepare and implement a fracture control plan addressing the steel pipe properties 

necessary to resist crack initiation and crack propagation.  The plan must include 

acceptable Charpy Impact and Drop Weight Tear Test values, which are measures of a 

steel pipeline’s toughness and resistance to fracture.  The fracture control plan must be in 

accordance with API 5L (44th Edition) and include the following tests: 
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a) Fracture Toughness Testing for Shear Area:  Test results must indicate at least 85% 

minimum average shear area per test for all X- 70 heats and 85% minimum shear 

area for all X- 80 heats with a minimum result of 80% shear area for any single 

test.  The test results must also ensure a ductile fracture and arrest; 

b) Fracture Toughness Testing for Absorbed Energy in accordance with Annex G and  

a minimum of 50 ft-lbs per heat on a full sized specimen at -5 degrees C/23 degrees 

F; and 

c) Fracture Toughness Testing by Drop Weight Tear Test for All New Pipeline 

Segments or Pipe Replacements:  Test results must be at least 85% of the average 

shear area for all heats with a minimum result of 60% of the shear area for any 

single test.  The test results must also ensure a ductile fracture and arrest. 

           The above fracture control plan must account for the entire range of pipeline operating 

temperatures, pressures and product compositions planned for the pipeline diameter, 

grade and operating stress levels, including maximum pressures and minimum 

temperatures for shut-in conditions.  Where the use of stress factors, pipe grade, operating 

temperatures and product composition make fracture toughness calculations non-

conservative, correction factors must be used.   

 

4) Steel – Plate, Coil or Skelp Quality Control and Assurance: Keystone must prepare and 

implement an internal quality management program at all mills involved in producing 

steel plate, coil, skelp, and pipe to be operated in the pipeline.  These programs must be 

structured to detect and eliminate defects, inclusions, non-specification yield strength, 

and tensile strength properties, and chemistry as affecting pipe quality.  

a) A mill inspection program or internal quality management program must include 

the following: 

(i) Non-destructive test of the ends and at least 35 percent of the surface 

of the plate, coil or pipe shall be performed to identify imperfections 

such as laminations, cracks, and inclusions that may impair 

serviceability.  100 percent of the pipe sections must be tested.  

Surface ultrasonic shall be done in accordance with American Society 

of Testing and Materials (ASTM) A578/A578M Level B or 
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equivalent, to acceptance Level B.  Pipe ends shall be inspected by 

ultrasonic, magnetic particle or liquid penetrant methods, with 

acceptance criteria as outlined in Clause 9.10.4 or API 5L (44th 

Edition).   

(ii) A macro etch test or other equivalent method to identify inclusions 

that may form centerline segregation during the continuous casting 

process shall be performed.  Use of sulfur prints is not an equivalent 

method.  The test must be carried out on a slab from the first heat of 

each sequence, and graded with an acceptance criteria of one or two on 

the Mannesmann scale or equivalent;  

(iii) A quality assurance monitoring program implemented by the operator 

shall include evaluations of:  

a. all steelmaking and casting facilities;  

b. quality control plans and manufacturing procedure 

specifications;  

c. equipment maintenance and records of conformance;  

d. procedures for controls on superheat and casting speeds, steel 

rolling temperatures and cooling temperatures; 

e.  additional mechanical and chemical properties tests based 

upon steel grade, plate or coil, and must be selected based 

upon knowledge of patterns of property variability in the coils 

and plate based upon the steel making process and rolling and 

cooling temperatures to assure that steel properties are not 

variable; 

f. A verification program to ensure the pipe mill is taking into 

account all yield and tensile strength losses that may occur in 

the coiling and pipe rolling processes to ensure that the 

finished pipe has yield and tensile strengths that meet API 5L 

specifications;  

g. Coils and plate with casting and rolling process deviations 

that may affect steel properties must have a re-verification of 
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mechanical and chemical properties on the pipe heat 

conducted at pipe location to ensure there are no variability in 

the pipe;  

h. The pipe supplier must notify Keystone of all instances that 

do not meet the above items prior to supplying the pipe to 

Keystone; and 

i. Procedures for centerline segregation monitoring to ensure 

mitigation of centerline segregation during the continuous 

casting process. 

(iv) Pipe end tolerances must be applied so that there are no flat spots on 

the pipe that could affect welding quality.  From each pipe mill, the 

end tolerances on pipe diameter must not exceed the range given in 

API 5L, Forty-Fourth (44th) Edition, Table 10, for any given pipe wall 

thickness.  Keystone must demonstrate compliance with API 5L 44th 

Edition Table 10 by providing to the appropriate PHMSA Region 

Director(s), Central, Western, and Southwest Region, a histogram of 

end tolerance and wall thickness data representing physical evidence 

of compliance for a minimum of 10% of the pipe manufactured by 

each pipe mill facility. 

(v) During construction, if pipe supplied from varying pipe mills cannot 

be preferentially strung, histograms and field weldability tests should 

be conducted to ensure that excessive high low is not in 

production/field welds. 

 

5) Pipe Seam Quality Control:  Keystone must prepare and implement a quality assurance 

program for pipe weld seams.  The pipe weld seam tests must meet the minimum 

requirements for tensile strength in API 5L for the appropriate pipe grade properties. A 

pipe weld seam hardness test using the Vickers hardness testing of a cross-section from 

the weld seam must be performed on one length of pipe from each heat.  The maximum 

weld seam and heat affected zone hardness must be a maximum of 280 Vickers hardness 

(Hv10).  The hardness tests must include a minimum of three (3) readings for each heat 
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affected zone, three (3) readings in the weld metal and two (2) readings in each section of 

pipe base metal for a total of thirteen (13) readings.  The pipe weld seam must be 100% 

UT inspected after expansion and hydrostatic testing per APL 5L. 

 

6) Monitoring for Seam Fatigue from Transportation:  Keystone must inspect the double 

submerged arc welded seams of the delivered pipe using properly calibrated manual or 

automatic ultrasonic testing techniques.  For each lay down area, a minimum of one (1) 

pipe section from the bottom layer of pipes of the first five (5) rail car shipments from 

each pipe mill must be inspected.  For longitudinal weld seams, the entire seam must be 

tested.  For helical seam submerged arc welded pipe, the weld seam in the area along the 

transportation bearing surfaces and all other exposed welded areas during the test must be 

tested.  All the results must be appropriately documented.  Each pipe section test record 

must be traceable to the pipe section tested.   

 

7) Puncture Resistance:  Steel pipe must be puncture resistant to an excavator weighing up 

to 65 tons with a general purpose tooth size of 3.54 inches by 0.137 inches.  Puncture 

resistance will be calculated based on industry established calculations such as the 

Pipeline Research Council International’s Reliability Based Prevention of Mechanical 

Damage to Pipelines calculation method. 

 

8) Mill Hydrostatic Test:  The pipe must be subjected to a mill hydrostatic test pressure of 

95% SMYS or greater for 10 seconds. The 95% stress level may be achieved using a 

combination of internal test pressure and the application of end loads imposed by the 

hydrostatic testing equipment as allowed by API 5L, Clause 10.2.6.6. 

 

9) Pipe Coating: The application of a corrosion resistant coating to the steel pipe must be 

performed according to a coating application quality control program.   The program 

must address pipe surface cleanliness standards, blast cleaning, application temperature 

control, adhesion, cathodic disbondment, moisture permeation, bending, minimum 

coating thickness, coating imperfections and coating repair. All pipe must be protected 

against external corrosion by non-shielding: coatings, repair coatings and protective 
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material used to protect the pipe from rock damage. Holiday detection must include 

appropriate calibration of jeeping equipment on a holiday that extends through the 

coating to the metal of the pipe to be jeeped prior to use each working day.  Jeeping 

voltages must be set at a minimum of twenty-five hundred Volts (2500 V) for fusion 

bond epoxy (FBE), with higher voltages to be considered based on the coating type, 

thickness (maximum and minimum), grounding and field conditions that day.  For other 

coatings, minimum voltage settings need to be established by determining the nominal 

coating thicknesses and coating type. The pipe should be free of any excess debris prior 

to running the jeeping equipment over the area.  Visual inspection for holidays and 

coating damage should complement the use of jeeping equipment.  

 

All pipe coating must be checked by usage of holiday detection equipment prior to 

backfill and FBE coated pipe must be checked with holiday detection equipment set at a 

minimum of twenty-five hundred Volts (2500 V) prior to backfill.   All coating defects 

must be repaired and re-checked prior to backfill.  To the extent practicable, Keystone 

shall jeep the coating at the same voltage in the coating mill as in the field. 

 

 

II. Construction Requirements 

10) Field Coating:  Keystone must implement field girth weld joint coating application 

specification and quality standards to ensure pipe surface cleanliness, application 

temperature control, adhesion quality, cathodic disbondment, moisture permeation, 

bending, minimum coating thickness, holiday detection and repair quality.  Field joint 

coatings must be non-shielding to cathodic protection (CP).  Field coating applicators 

must use valid qualified coating procedures and be trained to use these procedures.  

Holiday detection must include appropriate calibration of jeeping equipment on a holiday 

that extends through the coating to the metal of the pipe to be jeeped prior to use each 

working day.  Jeeping voltages must be set at a minimum of twenty-five hundred Volts 

(2500 V) for FBE, with higher voltages to be considered based on the grounding and field 

conditions that day.  For other coatings such as for girth weld coatings, minimum voltage 

settings need to be established by determining the nominal coating thicknesses 

(maximum and minimum) and type coating used for application.  The pipe should be free 
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of any excess debris prior to running the jeeping equipment over the area.  Visual 

inspection for holidays and coating damage should complement the use of jeeping 

equipment. 

  

11) Coatings for Trenchless Installation:  Coatings used for directional bore, slick bore and 

other trenchless installation methods must be capable of resisting abrasion and other 

damage that may occur due to rocks and other obstructions encountered in this 

installation technique. 

 

12) Bends Quality:  Keystone must obtain and retain certification records of factory induction 

bends and factory weld bends.  All bends, flanges and fittings must have carbon 

equivalents (CE) equal to or below 0.42 or a pre-heat procedure must be applied prior to 

welding for CE above 0.42 on the CE-II W Formula (International Institute of Welding 

formula). 

 

13) Fittings:  All pressure rated fittings and components (including flanges, valves, gaskets, 

pressure vessels and pumps) must be rated for a pressure rating commensurate with the 

Maximum Operating Pressure (MOP) of the pipeline.   

 
14) Pipeline Design Factor - Pipelines:  Pipe installed must comply with the 0.72 design 

factor in 49 CFR § 195.106.   

 
a) At least six (6) months prior to beginning construction of the Keystone XL 

pipeline, Keystone must review with the appropriate PHMSA Regional 

Directors in Central, Western, and Southwest Regions how High Consequence 

Areas (HCAs) which could be affected, as defined in 49 CFR § 195.450, were 

determined (including commercial navigable waterways, high population 

areas, other populated areas, and unusually sensitive areas, including aquifers 

as defined in 49 CFR §195.6) were determined, and the design of the pipeline 

associated with those segments.  Keystone must identify piping and the design 

of piping located within pump stations, mainline valve assemblies, pigging 

facilities, measurement facilities, road crossings, railroad crossings, and 
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segments operating immediately downstream and at lower elevations than a 

pump station.  Keystone must also provide any overland spread analyses in 

accordance with § 195.452(f) to support could affect determinations for water 

bodies more than 100 feet wide from high-water mark to high-water mark.  

b) Post construction, Keystone must conduct a yearly survey, not to exceed 

fifteen (15) months, to identify any changes on the pipeline system that would 

impact its designation or design. 

   

15) Temperature Control: Normal pump discharge temperatures should remain at or below 

120° Fahrenheit (°F).  If the temperature exceeds 120° F, Keystone must prepare and 

implement a coating monitoring program in these areas, using ongoing Direct Current 

Voltage Gradient (DCVG) surveys or Alternating Current Voltage Gradient (ACVG) 

surveys, or other testing to demonstrate the integrity of the coating.  Non-continuous 

discharge temperature “spikes” above 120 °F for less than ½ day duration will not be a 

cause for implementing the procedure, but Keystone must inform the appropriate 

PHMSA Regional Director if regular operation above 120 °F at pump station discharges 

will occur.  Under no circumstances may the pump station discharge temperatures exceed 

150° Fahrenheit (°F) without sufficient justification that Keystone’s long-term operating 

tests show that the pipe coating will withstand the higher operating temperature for long-

term operations, and approval from the appropriate PHMSA region(s).   

 

Pump Station Discharge Temperature – operating above 120° F and up to 150° F 

maximum, fusion bond epoxy (FBE) coating: 

a) Keystone must monitor coating performance in areas where operating temperatures 

have exceeded or will exceed 120° F to provide additional data on the long-term 

durability and integrity of FBE coatings at these temperatures.  Cathodic protection 

(CP) current requirements and coating surveys with DCVG (soil cover) and ACVG 

(pavement cover) will indicate if there is deterioration in the coating at the higher 

temperatures.   

b) For DCVG and ACVG coating evaluation survey results will be addressed as 

follows:   
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The threshold survey indication values are thirty-five percent (35%) IR for DCVG 

and 50dBµV for ACVG.  These values represent the mid range of the “Minor” 

category in the severity classification used to characterize survey indications in an 

ECDA program. 

c) Keystone shall excavate and remediate all indications found above the threshold 

values – Minor, Moderate and Severe categories. 

d) Keystone shall conduct a calibration dig on at least two anomalies of each 

classification that are classified as minor, moderate and severe to ensure findings 

that are not in the remediation plan are not detrimental to the pipeline. 

e) Keystone shall perform Holiday voltage tests (jeep), coating adhesion and coating 

cure tests at excavations.     

f) Keystone shall remove disbonded or blistered coating (with cracking and other 

damage that will compromise cathodic protection) found during excavations and 

shall apply new coating. 

g) Keystone shall perform baseline DCVG two and a half (2-1/2) years and five (5) 

years after operating above 120° F, and in concert with future in-line inspection 

(ILI) and close-interval (CIS) surveys, both initial and second ILI tool runs, not to 

exceed 90 days before or past the schedule interval. 

h) Keystone shall monitor surface temperatures of the pipe during winter and summer 

operating conditions at ‘0’ miles and at a downstream mileage to assure that the 

surface temperatures do not exceed 120° F.  If it is determined that the temperature 

at this point exceeds 120° F, the survey distance will be increased to the point 

where the temperature is below 120° F.  Keystone must survey based upon 

temperature measurements or a minimum of twenty (20) miles downstream of each 

pump station operating above 120° F.  

i) Keystone shall make repairs to FBE coatings with a compatible coating system that 

will bond together, be resistant to soil stresses, and not shield cathodic protection. 

 

16) Overpressure Protection Control:  Keystone must limit mainline pipeline overpressure 

protection to a maximum of 110% maximum operating pressure (MOP) during surge 

events consistent with 49 CFR § 195.406(b).  Before commencing operation, Keystone 
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must perform a surge analysis showing how the pipeline will be operated to be consistent 

with these overpressure protection conditions.  Keystone shall equip the pipeline with 

field devices to prevent overpressure conditions.  Remotely actuated valves should be 

fitted with devices that will stop the transit (intentional or uncommanded) of the mainline 

valve should an overpressure condition occur or an impending overpressure condition is 

expected.   Sufficient pressure sensors, on both the upstream and downside side of valves, 

must be installed to ensure that an overpressure situation does not occur.  Sufficient 

pressure sensors shall be installed along the pipeline to conduct real time hydraulic 

modeling, and which can be used to conduct a surge analysis to determine whether 

pipeline segments have experienced an overpressure condition.   

 

17) Construction Plans and Schedule:  At least ninety (90) days prior to the anticipated 

construction start date, Keystone must submit its construction plans and schedule to the 

appropriate PHMSA Directors in Central, Western, and Southwest Regions for review.  

Subsequent plans and schedule revisions must also be submitted to the appropriate 

Directors, PHMSA Central, Western, and Southwest Regions on a monthly basis.   

 

18) Welding Procedures for All New Pipeline Segments or Pipe Replacements:  For 

automatic or mechanized welding, Keystone shall use the 20th Edition of American 

Petroleum Institute 1104 (API 1104), “Welding of Pipelines and Related Facilities” for 

welding procedure qualification, welder qualification and weld  acceptance criteria.  

Keystone shall use the 20th Edition of API 1104 for all other welding processes.  At least 

twenty-one (21) days prior to the beginning of any welding procedure qualification 

activities, Keystone shall notify the appropriate PHMSA Directors in Central, Western, 

and Southwest Regions.  Keystone shall submit automated or manual welding procedure 

documentation to the same PHMSA regional office.   

a) Should non-destructive testing of field girth welds be conducted by usage of 

automated ultrasonic testing (AUT) API 1104, Appendix A, Keystone must conduct 

stress analysis for the welding procedures as required in API 1104, Appendix A, 

Paragraph A.2.  

b) Should API 1104, Appendix A, be used for welding, Keystone must conduct 
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individual procedure tests for each steel supplier and for each girth weld with mixed 

steel suppliers. 

c) All welding procedures, AUT procedures and pipe lifting procedures for field 

construction crews must be documented in construction procedures and field 

construction crews must be trained in the procedure requirements prior to 

conducting welding and girth weld AUT in accordance with API 1104, 

Appendix A. 

d) Keystone shall nondestructively test all girth welds in accordance with 49 CFR 

§§ 195.228, 195.230 and 195.234. 

 

19) Depth of Cover:  Keystone shall construct the pipeline with soil cover at a minimum 

depth of forty-eight (48) inches in all areas, except in consolidated rock.  The minimum 

depth in consolidated rock areas is thirty-six (36) inches.  Keystone shall maintain a 

depth of cover of 48 inches in cultivated areas and a depth of 42 inches in all other areas. 

In cultivated areas where conditions prevent the maintenance of forty-eight (48) inches of 

cover, Keystone must employ additional protective measures to alert the public and 

excavators to the presence of the pipeline.  The additional measures shall include: 

a) Placing warning tape and additional line-of-sight pipeline markers along the 

affected pipeline segment,   

b) In areas where threats from chisel plowing or other activities are threats to the 

pipeline, the top of the pipeline must be installed and maintained at least one foot 

below the deepest penetration above the pipeline, not to be less than 42-inches of 

cover.   

 
If a routine patrol (ground and/or aerial) or other observed conditions during 

maintenance, where farming, excavation, or construction activities are ongoing, or after 

weather events occur, indicate the possible loss of cover over the pipeline, Keystone must 

perform a depth of cover study and replace cover as soon as practicable, not to exceed six 

(6) months, to meet the minimum depth of cover requirements specified herein.  
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In addition to any depth of cover maintenance activities that may take place as a result of 

routine patrols, Keystone must perform a detailed depth of cover survey along the entire 

Keystone XL pipeline as frequently as practicable, not to exceed once every ten (10) 

years, and replace cover as soon as practicable, not to exceed six (6) months, to meet the 

minimum depth of cover requirements specified herein.  

 
20) Construction Tasks: Keystone must prepare and follow an Operator Qualification (OQ) 

Program for construction tasks that can affect pipeline integrity.  The Construction OQ 

program must comply with 49 CFR § 195.501 and must be followed throughout the 

construction process for the qualification of individuals performing tasks on the pipeline.   

 If the performance of a construction task can affect the integrity of the pipeline segment, 

the operator must treat that task as a “covered task,” notwithstanding the definition in 49 

CFR § 195.501(b), and must implement the requirements of Subpart G.  Keystone shall 

retain qualification records for each individual performing covered tasks during and after 

the construction of the pipeline, whether company or contract employee.  

 Keystone must prepare and follow a construction quality assurance plan, to ensure quality 

standards and controls of the pipeline, throughout the construction phase.  Such a plan 

shall include, at a minimum, provisions for the following: pipe inspection (at the last pipe 

shipping or storage location prior to stringing on the construction right of way, whether 

rail yard or pipe storage yard), hauling and stringing, field bending, welding, non-

destructive examination of girth welds, applying and testing field applied coating, 

lowering of the pipeline into the ditch, padding and backfilling, and hydrostatic testing.  

These tasks can affect the integrity of the pipeline segment and must be treated as 

covered tasks.  The individuals driving the pipe stringing trucks to the pipeline ROW 

would not need to be OQ qualified, unless they are responsible for the pipe unloading.   

 Other tasks that can affect pipeline integrity which must be treated as covered tasks 

include, but are not limited to, surveying, locating foreign lines, one call notifications, 

ditching, alternating current (AC) interference mitigation and mitigation, cathodic 

protection (CP) system surveys, mitigation and installation, conducting directional drills, 
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anomaly evaluations and repairs, right of way clean up (including installation of line 

markers), and quality assurance monitoring.  

Keystone must provide its construction OQ plan to the appropriate PHMSA Regional 

Director for review prior to beginning construction.  

 All girth welds must be inspected, repaired and non-destructively examined in 

accordance with 49 CFR §§ 195.228, 195.230 and 195.234.  The NDE examiner must 

have all required and current certifications. 

 

21) Interference Currents Control:  Control of induced AC from parallel electric transmission 

lines and other interference issues that may affect the pipeline must be incorporated into 

the design of the pipeline and addressed during the construction phase.  Issues identified 

and not originally addressed in the design phase must be brought to the attention of the 

applicable PHMSA Director(s) in Central, Western, and Southwest Regions.  Within six 

(6) months after placing the pipeline in service, Keystone must develop and implement an 

induced AC program to protect the pipeline from corrosion caused by stray currents. 

 

22) Pressure Test Level:  The pre-in service hydrostatic test must be to a pressure producing a 

hoop stress of a minimum 100% SMYS for mainline pipe and 1.39 times MOP for pump 

stations for eight (8) continuous hours. The hydrostatic test results from each test must be 

submitted in electronic format to the applicable PHMSA Director(s) in PHMSA Central, 

Western and Southwest Regions after completion of each pipeline.    

 

23) Assessment of Test Failures:  Any pipe failure occurring during the pre-in service 

hydrostatic test must undergo a root cause failure analysis to include a metallurgical 

examination of the failed pipe. The results of this examination must preclude a systemic 

pipeline material issue and the results must be reported to PHMSA headquarters and the 

applicable PHMSA Director(s) in Central, Western, and Southwest Regions within 60 

days of the failure. 

 

 III. Operations and Maintenance 
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24) Supervisory Control and Data Acquisition (SCADA) System:  Keystone must develop 

and install a SCADA system to provide remote monitoring and control of the entire 

pipeline system. 

 

25) SCADA System – General: 

a) Scan rate shall be fast enough to minimize overpressure conditions (overpressure 

control system), provide very responsive abnormal operation indications to 

controllers and detect small leaks within technology limitations.  

b) Must meet the requirements of regulations developed as a result of the findings of 

the National Transportation Safety Board (NTSB), Supervisory Control and Data 

Acquisition (SCADA) in Liquid Pipelines, Safety Study, NTSB/SS-05/02 

specifically including:  

i) Operator displays shall adhere to guidance provided in American 

Petroleum Institute Recommended Practice 1165 (API 1165 - First 

Edition), Recommended Practice for Pipeline SCADA Displays. This shall 

be implemented and performed at any location on the Keystone XL 

system where a SCADA system is used and where an individual is 

assigned the responsibility to monitor and respond to SCADA information 

(tanks terminals or facilities also). 

ii) Operators must have a policy for the review and audit of alarms for false 

alarm reduction and near miss or lessons learned criteria. This alarm 

review shall be implemented and performed at any location on the 

Keystone XL system where a SCADA system is used and where an 

individual(s) is assigned the responsibility to monitor and respond to alarm 

information (tanks terminals or facilities also). 

iii) SCADA controller training shall include simulator for controller 

recognition of abnormal operating conditions, in particular leak events.  A 

generic simulator or simulation shall not be allowed by itself as a means to 

meet this requirement.  A full simulator (console screens respond and react 

as actual console screens) shall be required and used for training of 

abnormal operating conditions (AOC’s) wherever possible. 
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iv) See item 29(b) below on fatigue management. 

v) Install computer-based leak detection system on all lines unless an 

engineering analysis determines that such a system is not necessary. 

c) Develop and implement shift change procedures for controllers that are 

scientifically based, sets appropriate work and rest schedules, and consider 

circadian rhythms and human sleep and rest requirements in-line with guidance 

provided by NTSB recommendation P-99-12 issued June 1, 1999.   

d) Verify point-to-point display screens and SCADA system inputs before placing 

the line in service. This shall be implemented and performed at any location on 

the Keystone XL system where a SCADA system is used and where an 

individual(s) is assigned the responsibility to monitor and respond to alarm 

information (tanks terminals or facilities also). 

e) Implement individual controller log-in provisions. 

f) Establish and maintain a secure operating control room environment. 

g) Establish and maintain the ability to make modifications and test these 

modifications in an off-line mode.  The pipeline must have controls in-place and 

be functionally tested in an off-line mode prior to any changes being implemented 

after the line is in service and prior to beginning the line fill stage. 

h) Provide SCADA computer process load information tracking.  

 

26) SCADA – Alarm Management: Alarm Management Policy and Procedures shall address: 

a) Alarm priorities determination. 

b) Controllers’ authority and responsibility.  

c) Clear alarm and event descriptors that are understood by controllers. 

d) Number of alarms. 

e) Potential systemic system issues. 

f) Unnecessary alarms. 

g) Controller’s performance regarding alarm or event response. 

h) Alarm indication of abnormal operating conditions (AOCs). 

i) Combination AOCs or sequential alarms and events. 

j) Workload concerns. 
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k) This alarm management policy and procedure review shall be implemented and 

performed at any location on the Keystone XL system where a SCADA system is 

used and where an individual(s) is assigned the responsibility to monitor and 

respond to alarm information (such as for tanks, terminals, or other associated 

facilities). 

 

27) SCADA – Leak Detection System (LDS):  The LDS Plan shall include provisions for: 

a) Implementing applicable provisions in American Petroleum Institute  

Recommended Practice 1130, Computational Pipeline Monitoring for Liquid 

Pipelines, (API RP 1130, 1st Edition 2007).  

b) Addressing the following leak detection system testing and validation issues: 

(1) Routine testing to ensure degradation has not affected functionality 

(2) Validation of the ability of the LDS to detect small leaks and modification 

of the LDS as necessary to enhance its accuracy to detect small leaks. 

(3) Conduct a risk analysis of pipeline segments to identify additional actions 

that would enhance public safety or environmental protection.   

c) Developing data validation plan (ensure input data to SCADA is valid)  

d) Defining leak detection criteria in the following areas: 

(1) Minimum size of leak to be detected regardless of pipeline conditions 

(slack, transient, etc., as related to the Keystone XL pipeline configuration.  

(2) Leak location accuracy for various pipeline conditions. 

(3) Response time for various pipeline conditions. 

e) Providing redundancy plans for hardware and software and a periodic test 

requirement for equipment to be used live (also applies to SCADA equipment). 

 

28) SCADA – Pipeline Model and Simulator:  The Thermal-Hydraulic Pipeline Model/ 

Simulator including pressure control system shall include a Model 

Validation/Verification Plan. 

 

29) SCADA – Training:  The training and qualification plan (including simulator training) for 

controllers shall: 
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a) Emphasize procedures for detecting and mitigating leaks. 

b) Include a fatigue management plan and implementation of a shift rotation 

schedule that minimizes possible fatigue concerns and is scientifically based, sets 

appropriate work and rest schedules, and consider circadian rhythms and human 

sleep and rest requirements in-line with NTSB recommendation P-99-12 issued 

June 1, 1999. 

c) Define controller maximum hours of service limitations. 

d) Meet the requirements of regulations developed as a result of the guidance 

provided in the American Society of Mechanical Engineers Standard B31Q, 

Pipeline Personnel Qualification Standard (ASME B31Q), September 2006, for 

developing qualification program plans. 

e) Include and implement a full training simulator capable of replaying for training 

purposes near miss or lesson learned scenarios. 

f) Implement tabletop and field exercises no less than five (5) times per year that 

allow controllers to provide feedback to the exercises, participate in exercise 

scenario development and be active participants in the exercise. 

g) Include field visits for controllers accompanied by field personnel who will 

respond to call outs for that specific facility location. 

h) Provide facility specifics in regard to the position certain equipment devices will 

default to upon power loss. 

i)  Include color blind and hearing provisions and testing if these are required to 

identify alarm priority or equipment status. This review shall be implemented and 

performed at any location on the Keystone XL system where a SCADA system is 

used and where an individual(s) is assigned the responsibility to monitor and 

respond to alarm information (such as for tanks, terminals, or other associated 

facilities). 

j) Task specific abnormal operating conditions and generic abnormal operating 

conditions training components.   

k) If controllers are required to respond to “800” calls, include a training program 

conveying proper procedures for responding to emergency calls, notification of 

other pipeline operators in the area when affecting a common pipeline corridor 
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and education on the types of communications supplied to emergency responders 

and the public using API Recommended Practice 1162, Public Awareness 

Programs for Pipeline Operators, (API RP 1162 (1st edition, December 2003) or 

the most recent version incorporated in 49 CFR § 195.3). 

l) Implement on-the-job training component intervals established by performance 

review to include thorough documentation of all items covered during oral 

communication instruction. 

m) Implement a substantiated qualification program for re-qualification intervals 

addressing program requirements for what circumstances will result in 

qualifications being revoked; implementing procedure documentation regarding 

how long a controller can be absent before a period of review; shadowing, 

retraining, or re-qualification is required, and addressing interim performance 

verification measures between re-qualification intervals. 

 

30) SCADA – Calibration and Maintenance: The calibration and maintenance plan for the 

instrumentation and SCADA system shall be developed using guidance provided in 

American Petroleum Institute Recommended Practice 1130, Computational Pipeline 

Monitoring for Liquid Pipelines, (API RP 1130, 1st Edition 2007).  Instrumentation 

repairs shall be tracked and documentation provided regarding prioritization of these 

repairs.  Controller log notes shall periodically be reviewed for concerns regarding 

mechanical problems.  This information shall be tracked and prioritized.  Maintenance of 

field related instrumentation repairs affecting SCADA data (local or remote) shall also be 

tracked, prioritized and documented at any location on the Keystone XL system where a 

SCADA system is used and where an individual(s) is assigned the responsibility to 

monitor and respond to alarm information (such as for tanks, terminals, or other 

associated facilities). 

 

31) SCADA – Leak Detection Manual:  The Leak Detection Manual shall be prepared using 

guidance provided in Canadian Standards Association (CSA), Oil and Gas Pipeline 

Systems, CSA Z662-03, Annex E, Section E.5.2, Leak Detection Manual. 
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32) Mainline and Check Valve Control:  Keystone must design and install mainline block 

valves and check valves on the Keystone XL system based on the worst case discharge as 

calculated by 49 CFR § 194.105.  Keystone shall locate valves in accordance with 49 

CFR § 195.260 and by taking into consideration elevation, population, and 

environmentally sensitive locations, to minimize the consequences of a release from the 

pipeline.  Mainline valves must be placed based on the analysis above or no more than 

twenty (20) miles apart, whichever is smaller.  Mainline valves must contain transit 

inhibit switches that prevent the valves from shutting at a rate (and in conjunction with 

pumps being shutdown) so that no pressure surges can occur, or other damage caused by 

unintended valve closures or too fast of a closure.  

 
Valves must be remotely controlled and actuated, and the SCADA system must be 

capable of closing the valve and monitoring the valve position, upstream pressure and 

downstream pressure so as to minimize the response time in the case of a failure.  

 Remote power backup is required to ensure communications are maintained during 

inclement weather.  Mainline valves must be capable of closure at all times.  If it is 

impracticable to install a remote controlled valve, Keystone must submit a valve design 

and installation plan to the appropriate PHMSA Region Director(s), Central, Western, 

and Southwest Region to confirm the alternative approach provides an equivalent level of 

safety.  For any valves that cannot be remotely actuated, Keystone must document on a 

yearly basis, not to exceed fifteen (15) months that personnel response time to these 

valves will not take over one hour.   

 

33) Pipeline Inspection:  The entire Keystone XL pipeline (not including pump stations and 

tank farms) must be capable of passing In-line Inspection (ILI) tools.  Keystone shall 

prepare and implement a corrosion mitigation and integrity management plan for 

segments that do not allow the passage of an ILI device. 

 

34) Internal Corrosion:  Keystone shall limit basic sediment and water (BS&W) to 0.5% by 

volume and report BS&W testing results to PHMSA in the annual report.  Keystone shall 

also report upset conditions causing BS&W level excursions above the limit.   
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a) Keystone must run cleaning pigs twice in the first year and as necessary in 

succeeding years based on the analysis of oil constituents, liquid test results, 

weight loss coupons located in areas with the greatest internal corrosion threat and 

other internal corrosion threats.  At a minimum in the succeeding years following 

the first year Keystone must run cleaning pigs once a year, with intervals not to 

exceed 15 months.  

b) Liquids collected during cleaning pig runs, such as BS&W, must be sampled, 

analyzed and internal corrosion mitigation plans developed based upon lab test 

results.  

c) Keystone shall review the program at least quarterly based upon the crude oil 

quality and implement adjustments to monitor for, and mitigate the presence of, 

deleterious crude oil stream constituents. 

 

35) Cathodic Protection:  The initial CP system must be operational within six (6) months of 

placing a pipeline segment in service. 

   

36) Interference Current Surveys:  Keystone must perform interference surveys over the 

entire Keystone XL pipeline within six months of placing the pipeline in service to ensure 

compliance with applicable NACE International Recommended Practices 0169 (2002 or 

the latest version incorporated by reference in § 195.3) and 0177 (2007 or the latest 

version referenced through the appropriate NACE standard incorporated by reference in 

49 CFR § 195.3) (NACE RP 0169 and NACE RP 0177) for interference current levels.  If 

interference currents are found, Keystone shall determine if there have been any adverse 

effects on the pipeline and mitigate such effects as necessary.  Keystone shall report the 

results of any finding of adverse effects and the associated mitigative efforts to the 

applicable Director(s), PHMSA Central, Western, and Southwest Regions within 60 days 

of the finding. 

 

37) Corrosion Surveys:  Keystone must complete corrosion surveys within six (6) months of 

placing the respective CP system(s) in operation to ensure adequate external corrosion 

protection per NACE RP 0169.  The survey shall also address the proper number and 
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location of CP test stations as well as alternating current (AC) interference mitigation and 

AC grounding programs per NACE RP 0177.  At least one (1) CP test station must be 

located within each HCA with a maximum spacing between test stations of one-half mile.  

If placement of a test station is not practical within an HCA, the test station must be 

placed at the nearest practical location.  If any annual test station reading fails to meet 49 

CFR 195, Subpart H requirements, remedial actions must occur within six (6) months.  

Remedial actions must include a CIS on each side of the affected test station to the next 

test station and all modifications to the CP system necessary to ensure adequate external 

corrosion control.   

 

38) Initial Close Interval Survey (CIS):  A CIS must be performed on the pipeline within one 

year of the pipeline in-service date.  The CIS results must be integrated with the baseline 

ILI to determine whether further action is needed.  Keystone must remediate any 

anomalies indicated by the CIS data including improvements to CP systems and coating 

remediation within six (6) months of completing the CIS surveys.  CIS along the pipeline 

must be conducted with current interrupted to confirm voltage drops in association with 

periodic ILI assessments under 49 CFR § 195.452(j)(3). 

   

39) Coating Condition Survey: Keystone must perform a Direct Current Voltage Gradient 

(DCVG) survey or an Alternating Current Voltage Gradient (ACVG) survey within six 

(6) months after operation to verify the pipeline coating conditions and to remediate any 

integrity issues.  Keystone must remediate any damaged coating indications found during 

these assessments that are classified as minor (i.e. 35% IR and above for DCVG or 50 

dBμV and above for ACVG), moderate or severe based on NACE International 

Recommended Practice 0502-2002 (NACE RP 0502-2002)  Pipeline External Corrosion 

Direct Assessment Methodology, or the latest version incorporated by reference in § 

195.3. A minimum of two (2) coating survey assessment classifications must be 

excavated, classified and/or remediated per each survey crew and pump station discharge 

section.   

 

40) Pipeline Markers:  Keystone must install and maintain line-of-sight markings on the 
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pipeline except in agricultural areas or large water crossings such as lakes where line of 

sight signage is not practical.  The marking of pipelines may also be subject to 

environmental permits and local restrictions.  Additional markers must be placed along 

the pipeline in areas where the pipeline is buried less than forty-eight (48) inches.  

Keystone must replace removed or damaged line-of-sight markers, during pipeline 

patrols and maintenance on the right-of-way.  Keystone, at a minimum, must identify and 

replace any missing or damaged line-of-sight markers during pipeline patrols (Condition 

41).  If pipeline patrolling for Condition 41 is performed via aerial patrolling and cannot 

consistently identify areas with missing or damaged line-of-sight markers, then Keystone 

must on a calendar year basis, not to exceed fifteen (15) months, conduct ground patrols. 

 

41) Pipeline Patrolling: Patrol the right-of-way at intervals not exceeding three (3) weeks, but 

at least twenty-Six (26) times each calendar year, to inspect for excavation activities, 

ground movement, unstable soil, wash outs, leakage, or other activities or conditions 

affecting the safety operation of the pipeline. 

 

42) Initial ILI:  Within three (3) years of placing a pipeline segment in service, Keystone 

must perform a baseline ILI using a high-resolution Magnetic Flux Leakage (MFL) tool.  

Keystone must perform a baseline geometry tool run after completion of the hydrostatic 

strength test and backfill of the pipeline but no later than six (6) months after placing the 

pipeline in service.  

 
43) Deformation Tool:  Keystone must run a deformation tool through all mainline piping 

prior to putting the product in the pipeline and remediate all expanded pipe in accordance 

with PHMSA’s “Interim Guidelines for Confirming Pipe Strength in Pipe Susceptible to 

Low Yield Strength for Liquid Pipeline” dated October 6, 2009 or any subsequent 

PHMSA update to this guideline. 

 

44) Future ILI:  Future ILI inspection must be performed on the entire pipeline on a 

frequency consistent with 49 CFR § 195.452(j)(3) assessment intervals or on a frequency 

determined by fatigue studies of actual operating conditions.  
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a) Conduct periodic close interval surveys (CIS) along the entire pipeline with current 

interrupted to confirm voltage drops in association with periodic ILI assessments 

under § 195.452(j)(3). 

b) CIS must be conducted within three (3) months of running ILI surveys when using a 

five (5) year ILI frequency, not to exceed sixty-eight (68) months, in accordance with 

49 CFR § 195.452 (j) (3) assessment intervals. 

c) CIS findings must be integrated into ILI Tool findings. 

 

45) Verification of Reassessment Interval:  Keystone must submit a new fatigue analysis to 

validate the pipeline reassessment interval annually for the first five (5) years after 

placing the pipeline into service.  The analysis must be performed on the segment 

experiencing the most severe historical pressure cycling conditions using actual pipeline 

pressure data.  The fatigue analysis must be submitted to the appropriate PHMSA 

Director(s) in Central, Western, and Southwest Regions.  

 

46) Flaw Growth Assessment: Two (2) years after the pipeline in-service date, Keystone shall 

use all data gathered on pipeline section experiencing the most severe historical pressure 

cycling conditions to determine effect on flaw growth that passed manufacturing 

standards and installation specifications.  This study shall be performed by an 

independent party agreed to upon by Keystone and PHMSA.  Furthermore, Keystone 

shall share this study with PHMSA and the appropriate Director(s), PHMSA Central, 

Western, and Southwest Regions within sixty (60) days of its completion, and before 

baseline assessment is begun.  These findings shall determine if an ultrasonic crack 

detection tool must be launched in that pipeline section to confirm crack growth. The 

study must also define when follow-up review and analysis will occur, not to exceed five 

(5) years, or sooner as determined by the study.  

 

47) Direct Assessment Plan:  Headers, mainline valve bypasses and other sections that cannot 

accommodate ILI tools must be part of a Direct Assessment (DA) plan or other 

acceptable integrity monitoring method using External and Internal Corrosion Direct 

Assessment criteria. 
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48) Damage Prevention Program:  Keystone must incorporate the Common Ground 

Alliance’s damage prevention best practices applicable to pipelines into its damage 

prevention program. 

 

49) Anomaly Evaluation and Repair:  Anomaly evaluations and repairs must be performed 

based upon the following: 

a) Immediate  Repair Conditions:  Follow 49 CFR § 195.452(h)(4)(i) except 

designate the calculated remaining strength failure pressure ratio (FPR) ≤ 1.16 for 

anomaly repairs; 

b) 60-Day Conditions: Follow 49 CFR  §195.452(h)(4)(ii) except designate a FPR 

≤ 1.25 for anomaly repairs; 

c) 180-Day Conditions:  Follow 49 CFR §195.452(h)(4)(iii) with exceptions for the 

following conditions which must be scheduled for repair within 180 days: 

(1)  Calculated FPR = < 1.39;   

(2) Areas of corrosion with predicted metal loss greater than 40%;  

(3) Predicted metal loss is greater than 40%  of nominal wall that is located at a 

crossing of another pipeline; and 

(4) Gouge or groove greater than 8% of nominal wall. 

d) Each anomaly not repaired under the immediate repair requirements must have a 

corrosion growth rate and ILI tool tolerance assigned per the Integrity 

Management Program (IMP) to determine the maximum re-inspection interval. 

e) Anomaly Assessment Methods: Keystone must confirm the remaining strength         

(R-STRENG) effective area method, R-STRENG - 0.85dL, and ASME B31G 

assessment methods are valid for the pipe diameter, wall thickness, grade, 

operating pressure, operating stress level and operating temperature.  Keystone 

must also use the most conservative method until confirmation of the proper 

method is made to PHMSA headquarters.  

f) Flow Stress:  Remaining strength calculations for X-80 pipe must use a flow 

stress equal to the average of the ultimate (tensile) strength and SMYS. 
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g) Dents:  For initial construction and the initial geometry tool run, Keystone must 

remove any dent with a depth greater than two percent (2%) of the nominal pipe 

diameter unless the dent is repaired by a method that reliable engineering tests 

and analyses show can permanently restore the serviceability of the pipe.  For the 

purposes of this condition, a “dent” is a depression that produces a gross 

disturbance in the curvature of the pipe wall without reducing the pipe wall 

thickness.  The depth of the dent is measured as the gap between the lowest point 

of the dent and the prolongation of the original contour of the pipe. 

 

 IV. Reporting, Records Retention, and Senior Level Certification Requirements 

50) Reporting - Immediate:  Keystone must provide immediate notification of all reportable 

incidents in accordance with 49 CFR Part 195, and shall notify the appropriate PHMSA 

regional office within twenty-four (24) hours of any non-reportable leaks occurring on 

the pipeline. 

 

51) Reporting – 180 Day:  Within 180 days of the pipeline in-service date, Keystone shall 

report on its compliance with all of these conditions to the PHMSA Associate 

Administrator and the appropriate PHMSA Directors in Central, Western, and Southwest 

Regions. 

 

52) Annual Reporting:  Keystone must annually report by February 15th each year the 

following to the PHMSA Associate Administrator and the appropriate Directors, PHMSA 

Central, Western, and Southwest Regions: 

a) The results of any ILI run or direct assessment results performed on the pipeline 

during the previous year; 

b) The results of all internal corrosion management programs including the results 

of: 

(1) BS&W analyses 

(2) Report of plant upset conditions where elevated levels of BS&W are 

introduced into the pipeline 

(3) Corrosion inhibitor and biocide injection 
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(4) Internal cleaning program 

(5) Wall loss coupon tests 

c) Any new integrity threats identified during the previous year; 

d) Any encroachment in the right-of-way, including the number of new residences or 

public gathering areas; 

e) Any HCA changes during the previous year; 

f) Any reportable incidents that occurred during the previous year; 

g) Any leaks on the pipeline that occurred during the previous year; 

h) A list of all repairs on the pipeline made during the previous year; 

i) On-going damage prevention initiatives on the pipeline and an evaluation of their 

success or failure; 

j) Any changes in procedures used to assess and monitor the pipeline; and 

k) Any company mergers, acquisitions, transfers of assets, or other events affecting 

the regulatory responsibility of the company operating the pipeline. 

 

53) Threat Identification and Evaluation:  Keystone must develop a threat matrix consistent 

with 49 CFR § 195.452 to accomplish the following: 

a)  Identify and compare any increased risks of operating the pipeline; and 

b)  Describe and implement procedures used to mitigate the risk. 

c)  Where geotechnical threats exist that may impact operational safety, Keystone must 

run a geospatial tool and assess procedures to implement for conducting mitigative 

measures along the affected pipeline. 

  

54) Right-of-Way Management Plan:  Keystone must develop and implement a right-of-way 

management plan to protect the Keystone pipeline from damage due to excavation, third 

party and other activities.  In any areas where increased activities or natural forces could 

lead to increased threats to the pipeline beyond the initial threat conditions, the 

management plan must include increased inspections.  The management plan must also 

include right-of-way inspection activities to complement the following: 

a) Depth of Cover (Condition 19); 

b) Pipeline Markers (Condition 40); 
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c) Pipeline Patrolling (Condition 41) ; 

d) Damage Prevention Program (Condition 48); and 

e) Threat Identification and Evaluation (Condition  53) 

 

The Right-of-Way Management Plan and all of the above listed right-of-way inspection 

activities, Conditions 19, 40, 41, 48, and 53, must be reviewed for effectiveness and  

procedures updated as required on a periodic basis as conditions change, but not longer 

than once per calendar year not to exceed 15 months. 

 

55) Records:  Keystone must maintain all records demonstrating compliance with all 

conditions herein for the useful life of the pipeline. 

 

56) Certification:  A senior executive officer of Keystone must certify in writing the 

following:  

a) That Keystone has met all of the conditions described herein; 

b) That the written design, construction, and operating and maintenance (O&M) plans 

and procedures for the Keystone pipeline have been updated to include all 

additional requirements herein;   

c) That Keystone has reviewed and modified its damage prevention program relative 

to the Keystone pipeline to include any additional elements required herein. 

 

Keystone must send a copy of the certification with the required senior executive 

signature and date of signature to the PHMSA Associate Administrator and the Directors, 

PHMSA Central, Western, and Southwest Regions at least 90 days prior to operating the 

Keystone pipeline. 

 

57) Within one (1) year of the in-service date, Keystone shall provide a detailed technical 

briefing, in person, to the appropriate PHMSA Directors in Central, Western, and 

Southwest Regions.   The briefing shall cover the implementation of the requirements of 

all conditions herein, including all information required by Condition 52.  On the basis of 
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PHMSA’s review of the Condition 52 Annual Report and any additional information 

provided at the briefing, PHMSA may require additional information.    



 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation   

 

Nebraska Department  
of Environmental Quality 

Appendix F.3 
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NOTIFICATION PROCEDURES 
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This Section is a guide for notification procedures that should be implemented immediately after 
discovering a discharge incident and, if possible, securing the source. Internal and external 
notifications are described separately for clarification purposes only. All notifications are of 
extreme importance and must be completed in a timely manner.  

1.1 INTERNAL NOTIFICATION 
The following internal notifications will be made for each emergency event (reference is 
provided in Figure 1.2). Internal notification protocols are developed and implemented to 
ensure effective communications between all internal parties and support provided by 
pre-determined on call corporate and business units. The notification protocol includes 
those responding to an emergency as well as notification to all senior management up to 
the Chief Executive Officer of the company. 

Employee Discovering Discharge 

 Immediately notify the Oil Control Center (contact information is listed in Figure 
1.2).

 Notify the local fire department, police department, and rescue, as needed.  

Oil Control Center

 Verify emergency.  
 Immediately notify the Oil Control Center Manager. 
 Notify Regional On-Call Manager. 
 Notify Corporate Emergency Operations Manager. 

Regional Manager On-Call

 Initiates the field response  
o Contacts employees to staff the Incident Command Post 
o Contacts employees to staff the Regional EOC 

Regional EOC 

 Completes local notifications 
 Establishes an emergency communication line (conference line) for use between 

the Corporate and Regional EOC and the Incident Commander Post for 
information sharing and support 

Corporate Emergency Operations Center Manager 

 Contact Oil control Center and review emergency particulars 
 Activate Corporate / Business support departments  

o Thirteen pre-determined departments on call 24/7 to provide tactical and 
strategic support  

o Departments implement their notification protocols advising their line 
management of the event  

 Corporate Security is a Support Department  
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Corporate Security 

 Determine if incident meets the criteria of a crisis 
 If criteria met – Notify the Chairman of the Crisis Management Team 

Chairman of Crisis Management Team 

 Notify members of the Crisis Management Team 
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FIGURE 1.1
INTERNAL NOTIFICATION SEQUENCE
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FIGURE 1.2 
INTERNAL NOTIFICATION REFERENCES 

CORPORATE RESPONSE PERSONNEL / OTHER COMPANY CONTACTS 
INTERNAL NOTIFICATIONS

POSITION/TITLE NAME OFFICE HOME CELL PAGER
Keystone 
Oil Control Center  

(403) 920-8080     

There are no Field Personnel currently working on this proposed Pipeline. 
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1.2  EXTERNAL NOTIFICATIONS 

External notifications are those made to entities outside of the Company including 
Federal, Province/State and local regulatory agencies, railroad and utility companies 
and contractors. These notifications include both verbal and written requirements.  

Employee Discovering the Discharge 

 Notify local emergency services immediately. 

Oil Control Center 

 Notify the emergency response contractor if this has not been completed by the 
Regional Manager On-Call. 

Regional Manager On-Call 

 Notify the contracted Spill Management Team, the O’Brien’s Group, and the Spill 
Response Contractor, National Response Corporation. 

TransCanada Personnel 

 Notify the U.S. National Response Center, the Cdn Transportation Safety Board,  
the National Response Corporation, Cdn National Energy Board, appropriate 
Federal agencies, County Emergency management, Province/State 
Environmental Agencies, and the Utilities One Call, as needed (notification 
requirements and contact information are listed in Figure 1.5). 

Verbal Notification Requirements 

Immediate internal notification is to be made in accordance with the Internal Notification 
Procedures found in Section 1.1 when a system operational failure or other type of 
incident occurs. This will allow immediate evaluation and classification of incidents and 
prompt immediate telephonic notification as detailed in Figure 1.4 and 1.5 to the 
Transportation Safety Board, National Response Center (NRC), Province/State 
agencies, local agencies, and other Federal agencies as required. The information found 
on the Notification Data Sheet, Figure 1.3, should be used to disseminate incident 
information to the appropriate agencies.  

For the purpose of this procedure, immediate reporting means reporting the instant a 
person has knowledge of an actual or suspected leak, uncontrolled release of product, 
any unplanned spill or other pipeline system failure. Information that causes any 
employee to reasonably suspect a leak or uncontrolled release of product must be 
immediately reported, even when the actual existence or location of a leak or release 
cannot yet be confirmed.
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Written Notification Requirements 

In addition to the verbal notification requirements, written notifications are required in 
both Canada and the United States.  In the United States, a written report is to be filed 
as soon as practical, but not later than 30 days after discovery of the incident to the 
Information Resources Manager, Office of Pipeline Safety, Pipeline and Hazardous 
Materials Safety Administration, US Department of Transportation. Information 
concerning the event shall be reported on Pipeline and Hazardous Materials Safety 
Administration Form 7000-1 on-line on the Pipeline and Hazardous Materials Safety 
Administration website via log-in. Paper reports are not required. This report is to be filed 
for all incidents reported telephonically and other incidents required to be reported in 
accordance with the criteria listed below.  

The information required for completing the 30-day written report will be furnished by the 
Area Offices to the Department of Transportation Regulatory Compliance Department for 
submission to the Department of Transportation. Any subsequent or additional 
information that was not reported on the initial written report must be reported to the 
Department of Transportation Regulatory Compliance Department by the Area Office. 
This information will be utilized in filing a supplemental written report to the Department 
of Transportation as soon as possible, but no later than 30 days after its discovery.  

In Canada, a detailed written incident report is required as soon as practicable to the 
Transportation Safety Board (TSB) and National Energy Board (NEB). 
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Transportation Safety Board of Canada Pipeline Occurrence Reporting

Citation Description
Extracts from Transportation Safety 
Board Regulations Sections 5(1) and 5 
(5) 

When a reportable pipeline accident or incident 
takes place, the operator and any employee of the 
operator having direct knowledge of the accident or 
incident shall report to the Board as soon as 
possible and by the quickest means available. 
Where any person mentioned above makes a 
report, no other person referred to is required to 
make such a report.

Transportation Safety Board 
Regulations Section 2(1) 

A "reportable pipeline accident" is an accident 
resulting directly from the operation of a pipeline, 
where 
(a) a person sustains a serious injury or is killed as 
a result of being exposed to 
i. a fire, ignition or explosion, or 
ii. a commodity released from the pipeline, or 
(b) the pipeline 
i. sustains damage affecting the safe operation 
of the pipeline as a result of being contacted 
by another object or as a result of a 
disturbance of its supporting environment, 
ii. causes or sustains an explosion, or a fire or 
ignition that is not associated with normal 
operating circumstances, or 
iii. sustains damage resulting in the release of 
any commodity.

Transportation Safety Board 
Regulations Section 2(1) 

A "reportable pipeline incident" means an incident 
resulting directly from the operation of a pipeline 
where 
(a) an uncontained and uncontrolled release of a 
commodity occurs, 
(b) the pipeline is operated beyond design limits, 
(c) the pipeline causes an obstruction to a ship or 
to a surface vehicle owing to a disturbance of 
its supporting environment, 
(d) any abnormality reduces the structural integrity 
of the pipeline below design limits, 
(e) any activity in the immediate vicinity of the 
pipeline poses a threat to the structural 
integrity of the pipeline, or 
(f) the pipeline, or a portion thereof, sustains a 
precautionary or emergency shut-down for 
reasons that relate to or create a hazard to the 
safe transportation of a commodity.

NOTE: Refer to Figure 1.5 for any additional Province/State written reporting requirements.
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FIGURE 1.3 
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FIGURE 1.4 
EXTERNAL NOTIFICATION FLOWCHART 
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FIGURE 1.5 
EXTERNAL NOTIFICATION REFERENCES 

U.S. Federal Notification Requirements 

National Response Center (NRC) c/o United States 
Coast Guard (CG-3RPF-2), 2100 2nd Street Southwest -
Room 2111-B Washington, District Of Columbia 20593-
0001

(800) 424-8802 (202) 267-2180 (800) 337-
7455

REPORTING REQUIREMENTS 
TYPE: Any discharge or sighting of oil on navigable waters. 
VERBAL: Immediate notification required (within 2 hours). 
WRITTEN: If an RQ limit is reached, refer to state requirements for written report requirements. 
NOTE: A call to the NRC must also be made for spills or releases of hazardous substances that meet or 
exceed their RQ >5 Gal. 

Office of Pipeline Safety and Hazardous Materials 
U.S. Department of Transportation 
1200 New Jersey Avenue SE-E-22-321 
Washington, District Of Columbia 20590

(202) 366-4000

REPORTING REQUIREMENTS 
TYPE: In addition to the reporting of accidents to the NRC as noted below, a written accident report 
PHMSA Form 7000-1. 
VERBAL: Call to the NRC meets the required verbal notification under DOT reporting requirement. 
WRITTEN: Reported on PHMSA Form 7000-1 no later than 30 days, submit a report resulting from 
explosion/ fire/hospitalization, death, property damage greater than $50,000, or above reportable 
quantity.
NOTE: 

U.S. Environmental Protection Agency, Region 8 
999 18th Street Suite 500 
Denver, Colorado 80202-246

(303) 312-6312

REPORTING REQUIREMENTS 
TYPE: Immediately for spills that impact or threaten navigable water or adjoining shoreline. 
VERBAL: Notification to the EPA is typically accomplished by the call to the NRC. 
WRITTEN: In accordance with the applicable SPCC regulations, within 60 days for a spill in excess of 1,000 
gallons (24 bbls.) in a single event or two spill events within a twelve month period into or upon nav. water 
NOTE: 
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U.S. Environmental Protection Agency, Region 5 
77 W. Jackson Blvd., 5th Floor 
Chicago, Illinois 60604

(312) 353-2318 
(312) 353-2000

REPORTING REQUIREMENTS 
TYPE: 
Any oil discharge that has impacted or threatens to impact navigable waters or release of hazardous 
substances in an amount equal or greater than the reportable quantity. 
VERBAL: Notification to the EPA is typically accomplished by the call to the NRC.
WRITTEN: For oil discharge within 60 days, in accordance with applicable SPCC RQ. 
NOTE:

U.S. Environmental Protection Agency, Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202

(214) 665-6595 
(214) 665-2222 
(866) 372-7745

REPORTING REQUIREMENTS 
TYPE: Immediately for all spills that impact or threaten navigable water or adjoining shoreline. 
VERBAL: Notification to the EPA is typically accomplished by the call to the NRC. 
WRITTEN: As the agency may request depending on circumstances. 
NOTE:

Canadian Federal Notification Requirements 

Transportation Safety Board (TSB) of Canada  
200 Promenade du Portage, Place du Centre, 4th Floor  
Gatineau, Quebec 1K8  

(819) 997-7887 (800) 387-3557  

REPORTING REQUIREMENTS 
TYPE: All pipeline accidents with fatality or serious injury, fire or explosion, oil spill, pipeline rupture or 
any other pipeline failure or malfunction. 
VERBAL: Immediately. 
WRITTEN: Within 30 days. 
NOTE: 
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Canadian National Energy Board (CA NEB) 
444 Seventh Avenue SW 
Calgary, Alberta T2P OX8 

(403) 807-9473 
(800) 899-1265 

REPORTING REQUIREMENTS 
TYPE: All spills or discharges. 
VERBAL: Immediately. 
WRITTEN: As requested by the Agency. 
NOTE: 

U.S. State Notification Requirements 

South Dakota Department of Environment and Natural 
PMB 2020 Joe Foss Building, 523 East Capitol 
Pierre, South Dakota 57501-3182 

(605) 773-3151 

REPORTING REQUIREMENTS 
TYPE: All spills or discharges 
VERBAL: Immediately. 
WRITTEN: As requested by the Agency. 
NOTE: 

Game, Fish and Parks 
South Dakota 

(605) 345-3381 

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE: 

South Dakota DENR, Div of Environmental Services 
523 East Capitol Ave. 
Pierre, South Dakota 57501-3182 

(605) 773-3296 
(605) 773-3231 

REPORTING REQUIREMENTS 
TYPE: Any Spill or discharge greater than reportable quantity. 
VERBAL: Immediately. 
WRITTEN: Within 30 days. 
NOTE: 
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South Dakota DENR, Division of Oil and Gas 
South Dakota 

(605) 394-2229 

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE: 

South Dakota Department of Environment and Natural 
South Dakota

(605) 773-6035

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:

South Dakota Department of Transportation, RR (605) 773-3046
(605) 773-3921

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:

South Dakota Department of Transportation, ROW 
South Dakota

(605) 773-3710 
(605) 773-4249

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:
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South Dakota Division of Emergency Management 
South Dakota

(605) 773-3231

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:

South Dakota Public Utilities Commission 
South Dakota

(605) 773-3201

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:

Department of Environmental Quality 
1200 N Street Suite 400 / PO Box 98922 
Lincoln, Nebraska 68509-8922

(402) 471-2186 
(402) 471-4545

REPORTING REQUIREMENTS 
TYPE: Any Discharge that leaves the Facility or threatens to impact navigable waters. 
VERBAL: Immediately, but not longer than 30 minutes. 
WRITTEN: As Requested by the Agency 
NOTE:

Nebraska Emergency Management Agency 
Lincoln, Nebraska 

(402) 471-7176 

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE: 
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Nebraska Game & Parks Commission 
Lincoln, Nebraska 

(402) 471-5423 
(402) 271-5440 

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE: 

Department of Natural Resources 
Nebraska 

(402) 471-2363 

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE: 

Oklahoma Department of Environmental Quality 
707 N Robinson 
Oklahoma City, Oklahoma 73102

(405) 702-1000

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:

Texas Rail Road Commission / Oil and Gas Division  
1701 N. Congress / P.O. Box 12967 
Austin, Texas 78711-2967 

(512) 463-6788  
(915) 684-5581  

REPORTING REQUIREMENTS 
TYPE: (16 TAC Section 3.20 (a)-(b)) In the case of a fire, spill or break causing loss of over (5) barrels. 
For Pipeline incidents reportable to the NRC, notify the TRRC Pipeline Safety Section's District    
VERBAL: Immediate notification to District Office 
WRITTEN: File Form H-8 in duplicate when appropriate measure have been taken, within 30 days 
following the date of the incident. 
NOTE: 



Section 1 Notification Procedures 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. 1-17 September 2010

Texas Commission on Environmental Quality 
2800 S IH 35, Suite 100 
Austin, Texas, 78704 

(512) 463-7727  
(713) 767-3500  
(713) 767-3563 

REPORTING REQUIREMENTS 
TYPE: All spills of oil or petroleum products into water and/or discharges onto land that meet or exceed 
5 barrels 
VERBAL: As soon as possible, within 24 hours of discovery. 
WRITTEN: As the agency may request, depending on circumstances. 
NOTE: 

Montana Department of Environmental Quality (406) 444-1420 
(406) 841-3911 

REPORTING REQUIREMENTS 
TYPE: Releases must be reported to the DEQ within 24 hours of being detected as required by ARM 
17.56.501. 
VERBAL: Within 24 hours. Call the Leak Line at 1-800-457-0568, or after hours at (406) 841-3911.. 
WRITTEN: 
NOTE: 

State of Montana Department of Natural Resources (406) 586-3136    

REPORTING REQUIREMENTS 
TYPE: 
VERBAL: Courtesy Reporting 
WRITTEN: 
NOTE:

Canadian Provincial Notification Requirements 

Alberta Environment 
9915 -108 Street 10th Floor, Petroleum Plaza South Tower 
Edmonton, Alberta T5K 2G8

(800) 222-6514

REPORTING REQUIREMENTS 
TYPE: All spills to water or exceeds a reportable quantity or emission level. 
VERBAL: Immediately. 
WRITTEN: Within 7 days. 
NOTE:
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Saskatchewan Environment and Resource Management 
Box 3003, 800 Central Avenue. 
Prince Albert, Saskatchewan S5V 6G1 

(800) 667-7525

REPORTING REQUIREMENTS 
TYPE: Any oil spill to water or oil spill greater than or equal to 50 L. to land. 
VERBAL: Immediately 
WRITTEN: Within 7 days. 
NOTE: 

LOCAL EMERGENCY AGENCIES

Montana 
Phillips County LEPC (406)-654-2350 
Valley County LEPC (406) 228-6224 
McCone County LEPC (406)-485-2347 
Dawson County LEPC (406)-377-2361 
Prairie County LEPC (406)-635-5738 
Fallon County LEPC (406) 778-3223 
Carter County LEPC (406)-975-6416 
South Dakota 
Harding County LEPC (605) 375-3414 
Butte County LEPC (605) 892-4205 
Perkins County LEPC (605) 244-5243 
Meade County LEPC (605) 347-4222 
Pennington County LEPC (605) 394-2185 
Haakon County LEPC No number listed 
Jones County LEPC (605) 669-2362 
Lyman County LEPC (605) 869-2200 
Tripp County LEPC (605) 842-2306 
Nebraska 
Keya Paha County LEPC (402)- 376-2420 
Holt County LEPC (402)-336-4126 
Garfield County LEPC No number listed 
Wheeler County LEPC No number listed 
Greeley County LEPC No number listed 
Boone County LEPC (402)-395-6525 
Nance County LEPC (308)-536-2452 
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Merrick County LEPC (308)-946-2345 
Hamilton County LEPC (402)-694-5155 
York County LEPC (402)-363-2675 
Fillmore County LEPC (402)-759-4914 
Saline County LEPC (402)-821-3010 
Jefferson County LEPC (402)-656-3615 
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Oklahoma
Lincoln County LEPC (405)-258-1285
Creek County LEPC (918)-367-9489
Okfuskee County LEPC (918)-623-1122
Seminole County LEPC (405)-382-2499
Hughes County LEPC (405)-379-2203
Coal County LEPC (580)-927-2121
Atoka County LEPC (580)-889-2221
Bryan County LEPC (580)-924-3737
Texas 
Fannin County LEPC (903)-583-2143
Lamar County LEPC (903)-737-2400
Delta County LEPC (903)-395-2146
Hopkins County LEPC (903)-438-4040
Franklin County LEPC (903)-537-4539
Wood County LEPC (903)-763-5461
Upshur County LEPC (903)-843-2541
Smith County LEPC (903)-590-2653
Cherokee County LEPC (903)-683-5947
Rusk County LEPC (903)-657-3581
Nacogdoches County LEPC (409)-560-7793
Angelina County LEPC (936)-634-3331
Polk County LEPC (936)-327-6810
Liberty County LEPC (936)-336-4525
Hardin County LEPC (409)-246-5100
Jefferson County LEPC (409)-835-8411
Orange County LEPC (409)-883-2612
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ADDITIONAL RESPONSE RESOURCES
Planning and Incident Support

COMPANY LOCATION TELEPHONE
 National Response Corporation  3500 Sunrise Hwy Ste. T103 Great 

River, New York 11739 
 (800) 899-4672  

O'Brien's Response Management Inc.  Slidell, Louisiana  (985) 781-0804  

ENSR Corporation  Fort Collins, Colorado  (800) 722-2440  

Western Canadian Spill Services Co-op  Calgary, Alberta  (403) 250-9606  

Saskatchewan Co-op Area 1 Chairman  Saskatchewan  (780) 573-7350  

Saskatchewan Co-op Area 1 Alt. Chairman  Saskatchewan  (306) 387-6449  

Saskatchewan Co-op Area 2 Chairman  Box 1132 Kindersley, Saskatchewan 
S0L 1S0 

 (306) 968-2503  

Saskatchewan Co-op Area 2 Co-Chairman  Box 5 Coleville, Saskatchewan S0L 0K0  (306) 965-2731  

Saskatchewan Co-op Area 2 Custodian  Saskatchewan  (306) 834-7898  

Saskatchewan Co-op Area 3 Chairperson  Saskatchewan  (306) 773-0234  

Saskatchewan Co-op Area 3 Secretary  Saskatchewan  (306) 773-9381  

Saskatchewan Co-op Area 3 Custodian  Saskatchewan  (306) 672-3723  

Saskatchewan Co-op Area 4&5 Chair  Saskatchewan  (306) 842-1818  

Saskatchewan Co-op Area 4&5 Vice-Chair  Saskatchewan  (306) 842-3088  

Saskatchewan Co-op Area 6 Call-out  Saskatchewan  (306) 791-5058  

Albert Coop Area 1S Regional Custodian  Lethbridge, Alberta  (403) 329-0427  

Alberta Coop Area 1S Equip. Custodian  Brooks, Alberta  (403) 362-6551  

Alberta Coop Area 2U Custodian  Hardisty, Alberta  (780) 888-3845  

Euroway Industrial Svc Co. Ltd  Winnipeg, Manitoba  (204) 661-0500  
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SECTION 2 

RESPONSE ACTIONS 
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2.1 INITIAL RESPONSE ACTIONS  

Initial response actions are those taken by local personnel immediately upon becoming 
aware of a discharge or emergency incident, before the Initial Response Team 
(described in Section 3.0) is formed and functioning. Timely implementation of these 
initial steps is of the utmost importance because they can greatly affect the overall 
response operation.  

The pages that follow discuss initial response actions for a variety of emergencies that 
have the possibility of occurring. These emergencies are discussed in the order listed 
below:  

 Initial Response  
 Line Break or Leak  
 Fire  
 Severe Thunderstorm/Flash Flooding/Landslide  
 Tornadoes  
 Earthquake  
 Winter Storm  
 Volcanic Eruptions  
 Bomb Threat  
 Release to Groundwater  
 Abnormal Operations  

 
It is important to note that these actions are intended only as guidelines. The appropriate 
response to a particular incident may vary depending on the nature and severity of the 
incident and on other factors that are not readily addressed. Note that without exception, 
employees and public safety is first priority.  

The first Company person on scene will function as the Incident Commander (IC) until 
relieved by an authorized supervisor who will assume the IC position. Transfer of 
command will take place as more senior management respond to the incident. The role 
of IC will typically be assumed and retained by area management.  

The person functioning as Incident Commander during the initial response period has 
the authority to take the steps necessary to control the situation and must not be 
constrained by these general guidelines.  
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INITIAL RESPONSE ACTIONS -SUMMARY 

PERSONNEL AND PUBLIC SAFETY IS FIRST PRIORITY 
RESPONSE TIMES*  
US DOT Tier  1 2 3 
High Volume Area  6 HR  30 HR  54 HR  
All Other Areas  12 HR  36 HR  60 HR  
CONTROL 

 Eliminate sources of ignition  
 Isolate the source of the discharge, minimize further flow  

 
NOTIFY 

 Make internal and external notifications 
 Activate local Company personnel as necessary 
 Activate response contractors and other external resources as necessary 

 
CONTAIN 

 Begin spill mitigation and response activities 
 Monitor and control the containment and clean-up effort 
 Protect the public and environmental sensitive areas  

* Response resources and personnel available to respond within time specified after discovery of a worst case 
discharge per US DOT 49 CFR Part 194.115  

 
In addition to the potential emergency events outlined in this Section, the Company has 
identified several "abnormal operations" that could be expected in the pipeline facilities. The 
Company has defined the events and established procedures to identify, eliminate or mitigate 
the threat of a worst case discharge due to these events. In compliance with 49 CFR 
195.402(d), these procedures are defined in the Company's Operations Manual.  
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FIRST COMPANY PERSON NOTIFIED / ON SCENE  

 Verify emergency exists.  
 Follow the appropriate "Specific Incident Response Checklist" in Figure 2.2 and "Product 

Specific Response Considerations" in Figure 2.3.  
 Notify the Oil Control Center of the incident.  
 Contact / Utilize local emergency services as necessary (police, fire, medical).  

 
REGIONAL EMERGENCY OPERATION CENTER  

 Ensure local emergency agencies have been contacted (police, fire, medical).  
 Assign personnel immediately to the discharge site to assist with emergency response 

(QI) and spill containment.  
 Activate additional company and response contractors to site as situation demands.  
 Confirm safety aspects at site, including need for personal protective equipment, 

sources of ignition, and potential need for evacuation.  
 Evaluate the severity, potential impact, safety concerns and response requirements 

based on the initial data provided by the first person on scene. Refer to the spill 
response evaluation Flowchart in this section.  

 Perform notifications using Figure 1.1 as appropriate.  
 
AREA MANAGEMENT -EMERGENCY SITE MANAGEMENT  

 Proceed to spill site and coordinate response and clean-up operations.  
 Assume the role of Incident Commander.  
 Coordinate/perform activation of additional spill response contractors, as the situation 

demands (telephone reference is provided in Figure 1.5).  
 Direct containment, dispersion, and/or clean-up operations in accordance with the 

"Product Specific Response Considerations" provided in Figure 2.3.  
 Complete the "Product Release Report". 

 
LOCAL COMPANY PERSONNEL  

 Assigned personnel will immediately respond to a discharge from the Pipeline or Facility, 
as the situation demands.  

 Assist as directed at the spill site.  
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FIGURE 2.1 
SPILL CLASSIFICATION 

 
Spills/Releases to Environment:  

Minor  

 A spill/release, onsite, that poses no adverse affect to the environment nor impact neither to 
a water body nor to groundwater. The spill may or may not be reportable to a regulatory 
agency.  

Serious  

 A spill/release, onsite or off-site/off-right-of-way, that poses an adverse affect to the 
environment but no impact to a water body nor to groundwater.  

Major  

 A spill/release, onsite or off-site/off ROW, that poses an adverse affect to the environment 
including an impact to a water body or to groundwater.  

Critical  

 Emergency response for containment or clean up is required. A spill/release, onsite or 
off-site/off ROW, that poses an adverse affect to the environment including an impact to a 
water body or to groundwater.  

Complaints -Health & Safety:  

Minor  

 Unverified community complaint from a Landowner, Police, Fire, Municipality, or a Ministry.  
 Verified employee complaint where an investigation is required to obtain resolution.  
 
Serious  

 Verified community complaint likely to cause danger/risk to the public, employees or 
TransCanada facilities.  

Major  

 Employee work refusal based on belief of unhealthy or unsafe work conditions.  

Critical  

 Regulatory body notified of employee complaint (by employee) and investigates employee 
work refusal.  
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FIGURE 2.2 
SPECIFIC INCIDENT RESPONSE CHECKLIST 

 
INITIAL RESPONSE 
 
 Take appropriate personal protective measures.  

 Secure site.  

 Call for medical assistance if an injury has occurred.  

 Notify the Oil Control Center and area management of the incident.  

 Eliminate possible sources of ignition in the near vicinity of the spill.  

 Take necessary fire response actions.  

 Advise personnel or public in the area of any potential threat and/or initiate evacuation 
procedures.  

 Identify/isolate the source and minimize the loss of product.  

 Restrict access to the spill site and adjacent area as the situation demands. Take 
additional steps necessary to minimize any threat to health and safety.  

 Verify the type of product and quantity released. (Material Safety Data Sheet(s) are 
available).  

 
All personnel are reminded that outsiders other than emergency services will not be 
allowed in the area during the time of an emergency and that statements issued to the 
media or other interested parties should be given by designated Company Management. 
Be courteous with media representatives and direct them to the designated 
spokesperson.  
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LINE BREAK OR LEAK, SPECIFIC RESPONSE (Including Piping Rupture/ Leak Valve 
Rupture/Leak and Manifold Failure)  

 Shut down Pipeline.  

 Close upstream and downstream block valves.  

 Mitigate spreading of the product, as the situation demands. See Release to 
Groundwater, Specific Response for more detailed information. Potential containment 
land-based strategies include:  

o Earthen dike/berm  

o Ditching  

o Spreading sorbent material over the spill  

 Prevent the spill from entering the waterways, sewer, etc. to the greatest extent possible.  

 Determine the direction and expected duration of spill movement. Refer to the maps in 
this plan.  

 Review the location of socio-economic and environmentally sensitive areas identified in 
this plan and the Area Contingency Plan (ACP). Determine which of these may be 
threatened by the spill and direct the response operation to these locations. Initiate 
protection and recovery actions.  

 Response contractor under TransCanada direction utilizes Combustible Gas Indicator, 
Oxygen meter, proper colormetric indicator tubes and/or other air sampling 
measurements to assure that areas are safe to enter for continued response operations. 
Refer to Vapor Cloud Specific Response, later in this Figure, if flammable vapors are 
detected.  

 Drain the line section, as the situation demands.  

 Inform local operators of utilities such as the power company, telephone company, 
railway.  

 Clean up spilled product to eliminate any possible environmental problems. Be alert for 
underground cables.  

 Make all necessary repairs.  

 Return the line to service when repairs are complete, if or when approved.  

 Complete follow-up and written reporting, as the situation demands.  
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FIRES (MINOR, MAJOR, EXPLOSION) SPECIFIC RESPONSE 

Be aware of Fire Weather conditions.  

 Watch -Critical fire weather conditions are forecast to occur.  
 Red Flag Warning -Critical Fire weather conditions are either occurring or will shortly.  

 
INDIVIDUAL DISCOVERING THE FIRE - (All Employees)  

Call the Local Emergency Response Agency (911).  

Note: Pipeline right-of-ways are used by Firefighters as a fire break (barrier) to isolate 
fires and prevent them from growing in size. Right-of-ways are commonly used to 
access to fire areas. Many times Firefighters will need to increase the size of the 
cleared space over the Pipeline right-of-way to prevent the fire from leaping from tree 
top to tree top. To do this, heavy equipment may be used to quickly increase the 
amount of cleared space between the fire area and unignited forest. The following are 
steps to consider when working with the local authority on creating these fire breaks.  

 Use your best judgment to ensure the safety of staff, fire ground workers and the public 
when determining if this activity is safe to perform;  

 Call and confirm with Asset Reliability if this activity is safe and implement any 
instructions provided by Asset Reliability. Asset Reliability's role is to provide directions 
to protect the health and safety of those involved as well as pipeline integrity;  

 Be physically on site to coordinate the activities related to any pipeline crossings;  

 Stake the pipeline to identify the location of the pipe(s) in the right-of-way.  

 First preference is to use already existing pipeline crossing areas;  

 Gather the appropriate information to complete a formal pipeline crossing agreement. In 
Canada, send required information to the Land Department in Calgary.  

 Notify the Oil Control Center and area management.  

 Shut off pumps.  

 Coordinate with the Oil Control Center to close appropriate valves to isolate fire, if 
necessary.  

 Isolate Pump Station from Mainline.  

 Evacuate site as safety considerations dictates.  

 Notify the Oil Control Center of evacuation route and final destination.  

 Notify the Oil Control Center of safe arrival.  

 Inspect pump station, equipment and controls after the fire is extinguished and safe to 
return.  

 Evaluate pipeline, monitoring or control systems for evidence of heat damage.  

 Notify engineering to conduct further investigation if damage is found.  

 Make appropriate repairs and return Pipeline to service.  
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SEVERE THUNDERSTORM (Flash Flooding/Landslide) SPECIFIC RESPONSE  

Thunderstorms are a year round occurrence with lightning a major threat. The potential of flash 
flooding is also possible when one area is affected for an extended period.  

 Be aware of changing weather conditions.  

o Severe Thunderstorm Watch -Conditions are favorable to the development of 
thunderstorms.  

o Severe Thunderstorm Warning -A severe thunderstorm has been observed or is 
imminent.  

o Flash Flood Watch-Flash flooding is possible within 6 hours after heavy rains 
have ended.  

o Flash Flood Warning -Flash flooding is occurring or imminent.  

 Terminate outdoor work when lightning is occurring and move to shelter.  

 Avoid areas subject to sudden flooding until the thunderstorm passes.  

 Evaluate the situation after weather event.  

o Does standing water prevent visual inspection?  

o Have flood waters damaged the Pipeline?  

o Have flood waters exposed buried piping?  

o Has soil shifted that could lead to a landslide?  

 Initiate appropriate pipeline patrol by the most expedient means possible to determine 
extent of damage.  

 Make all necessary repairs.  
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TORNADO/STRAIGHT LINE WINDS SPECIFIC RESPONSE 

Although many disasters cannot be prevented or predicted, preparation can significantly reduce 
losses. In the event of a severe weather condition or a natural disaster, the Area Manager or 
assigned designee will be the Emergency Coordinator.  
 

 Be Aware of Changing Weather Conditions  

o Tornado watch -Conditions are right for the formation of a tornado.  

o Tornado warning -A tornado has been sighted but is not in the area at this time.  

o Tornado alert -A tornado has been sighted in the immediate area, take cover 
immediately.  

 If Severe Weather Conditions Threaten  

o Carry a battery operated portable radio and monitor conditions.  

o If a tornado is observed and time permits, evacuate the area.  

o If the tornado is approaching a pump station, notify the Oil Control Center to 
remotely isolate the station.  

o In vehicle, drive away from tornado at right angle. Get out of car and seek shelter 
if tornado cannot be avoided.  

o If outdoors, shelter in ditch, excavation or other low spot and lie flat, face down.  

o Make certain that all personnel are aware of the condition.  

o Stay in shelter until conditions are safe.  

 Immediately After the Storm  

o Account for all personnel.  

o Survey for damages.  

o Initiate team for any repairs.  

o Refer to this Plan for additional response guidance regarding fires, spills, etc., as 
needed.  
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EARTHQUAKE SPECIFIC RESPONSE 

The actual movement of the ground in an earthquake is rarely the direct cause of death or 
injury. Most casualties result from falling objects and debris because the shocks can shake, 
damage or demolish buildings and other structures.  

 Stay calm. Don't panic.  

 If you are indoors, stay there. Do not run outside.  

 If you are in a building, take cover under a heavy furniture or stand in an inside doorway 
away from windows. (A door frame or the inner core of a building is its strongest point 
and least likely to collapse.)  

 Exit building as situation determines.  

 If you are outside, stay there. Move away from buildings to avoid falling debris. Avoid 
damaged utility lines.  

 If you are driving, stop quickly and stay in your car. If possible, do not stop on a bridge, 
overpass or where buildings can fall on you. Your car can provide protection from falling 
debris.  

 Do not reenter damaged buildings. Walls may collapse after the original shaking has 
ceased.  

 Evaluate the situation and initiate appropriate pipeline patrol by the most expedient 
means possible to determine extent of damage.  

 Make all necessary repairs as resources and conditions allow.  
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SEVERE WINTER STORM SPECIFIC RESPONSE  

 Be aware of Changing Weather Conditions  

o Winter Storm Watch -Conditions are expected but not imminent.  

o Winter Storm Warning -A significant winter storm is occurring, imminent, or likely.  

o Blizzard Warning -Winds at least 35 mph, blowing snow frequently reducing 
visibility to 0.25 miles or less, and dangerous wind chills are expected.  

 Listen to local radio stations for weather advisory and road condition reports, carry a 
survival kit, and start the trip with a full tank of gasoline.  

 Inspect pump station, equipment, and controls after storm for damage.  

 Make any repairs as necessary.  
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VOLCANIC ERUPTIONS SPECIFIC RESPONSE 

If a volcanic eruption ejects a large ash plume and the wind carries the ash to the pipeline 
facilities, this may cause a disruption of operations by making travel difficult or impossible due to 
reduced visibility.  

 Begin gathering information from news media, field personnel, etc. to assess any ash 
cloud size, location, heading and speed as soon as news of an eruption breaks.  

 Consider recalling crews prior to the expected arrival of the ash cloud while it is still clear 
to travel. If a crew is at a station when an ash fall begins, they should probably stay there 
for the duration and not travel until it is determined to be safe after the event.  

 Advise contract aerial patrol service of the situation if contacted for the beginning of a 
pipeline patrol or if an aerial patrol is in progress.  

 Inspect pump station, equipment and controls after eruption for damage.  

 Make any repairs as necessary.  
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BOMB THREATS SPECIFIC RESPONSE 

The following pages provide guidelines for actions to be taken in the event a bomb threat is 
received. A bomb threat to the pipeline system or personnel may present itself in any of several 
ways:  

 Phone  
 E-mail  
 Fax  
 Radio  
 Mail  
 Word-of-mouth  
 Increase in the Homeland Defense Status  

 
Other threats to pipeline system or personnel are often treated in the same manner as bomb 
threats. These may include:  

 Terrorist threats  
 Workplace violence threats  
 General threat to an industry  
 Civil disturbances  

 
The following steps should be used as guidance when responding to the above situations. 
Actions during a real event will vary based on differences in circumstances, response activities, 
good judgment, etc. 
 
PHONE / WRITTEN (Fax, Letter, Telegram) THREATS 

Person Receiving the Call 

 Immediately open the Bomb Threat form, (this should be kept next to the phone), so you 
can use it during the conversation with the individual making the bomb threat call. If 
possible, complete the form during the call.  

 Remain calm and be engaging when talking to the caller.  

 Keep the caller on the line as long as possible in order to obtain as much information as 
possible. Ask him/her to repeat the message. Try to write down every word spoken by 
the person. If you have a small hand-held tape recorder available, try to tape the 
conversation.  

 If the caller does not indicate the location of the bomb or the time of detonation/attack, 
ask for this information.  

 Inform the caller that the incident could result in death or serious injury to innocent 
people.  

 Pay particular attention to background noises, such as motors, music, and any other 
noise that may give a clue as to the location of the caller.  

 Listen closely to the voice (male, female), voice quality (calm, excited), accents, and 
speech impediments.  
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AFTER THE CALLER HANGS UP AND WRITTEN THREATS 

 Immediately report the threat call to the Oil Control Center or the Company person 
designated by management to receive such information. 

 
Pipelines and Pump Stations -Additional Guidance 

 If the caller does not indicate the location of the bomb / substance or the time of possible 
detonation/attack, ask him / her for this information. Try to determine the Provice / State, 
pipeline system, and specific location involved if possible.  

 For offices and control center, inform the caller that the building/facility is occupied and 
the incident could result in death or serious injury to innocent people.  

 For pipeline and pump stations, inform the caller that an incident could result in death of 
the innocent general public or significant environmental impact.  

 
Area Manager/Designee 

 Based upon discussion with Corporate Security, determine if the threat is credible. Then 
decide what actions to take, which can include:  

o Do Nothing  

o Attempt to determine which facility(s) are at risk  

o Stay and Search  

o Partial Evacuation or Internal Evacuation (offices or control center)  

o External Evacuation to an offsite Command Post (offices or control center)  

 If a full or partial facility evacuation is necessary, activate Building Evacuation Plan 
immediately. When in doubt, evacuate. Encourage personnel to be vigilant for 
suspicious or out-of-place objects as they evacuate and leave their workstations.  

 Initiate operations "shut down" procedures, as necessary.  

 Secure the location and limit access to essential personnel only.  

 Call the appropriate local and/or government agencies (fire, police, etc.) listed in Figure 
1.5 and inform them of the threat and your Command Post location.  

 Set up a Command Post at a pre-determined offsite location. Ensure you have:  

o Emergency Response Plan  

o Facility maps  

o Access keys  

o Cell Phones, Pagers & Radios  

 Direct all members of the press to the designated spokesperson.  
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PIPELINES AND PUMP STATIONS SEARCH GUIDELINES 

 Additional actions to consider taking upon credible threats against pipelines and pump 
stations:  

o Which if any system(s) should be shutdown  

o When any system(s) should be shutdown  

 Survey from a distance with the aid of binoculars:  

o valves  

o station piping  

 Due to the expanse of Pipeline facilities, aircraft should be considered to aid in the 
surveying pipeline ROW.  

 Notify the appropriate local and/or government agencies listed in Figure 1.5 upon 
discovery of suspicious or out-of-place object(s).  

 
SUSPICIOUS MAIL / DELIVERED PACKAGES 

 Frequently seen explosive devices have been incorporated, hidden, or camouflaged in 
letters, soft cover pocketbooks, hard cover books, manila envelopes, and cardboard 
boxes. While many are delivered by Canadian or U.S. mail, they may arrive by private 
courier or express service. Be alert to recognize suspicious-looking or unexpected items 
especially those that have:  

o Special handling marks (special delivery, air mail, registered, certified)  

o Restrictive markings (personal, confidential, addressee only)  

o Excessive postage  

o Handwritten or poorly typed address  

o Incorrect title, or title but no names  

o Misspelling of common words  

o Oily stains, discolorations, or odor  

o No return address  

o Excessive weight  

o Lopsided, uneven, or ridged envelope  

o Protruding wires or tin foil  

o Excessive securing material (tape, string, etc.)  

o Any evidence that the envelope has been opened and re-glued  

o Mail item from a new or strange source  
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 If you receive or find a suspicious-looking letter or package:  

o DO NOT TRY TO OPEN IT.  

o Isolate the area around the letter or package to the degree possible, and make 
emergency notifications as previously outlined, and evacuate personnel to a safe 
distance, as directed.  

o DO NOT MOVE NOR HANDLE unless absolutely necessary.  

o If opened, preserve, BUT DO NOT TOUCH FURTHER all original envelopes, 
twine, shipping documents, or packaging materials for evidence and release to 
the police as requested.  

o Report the call to the Regional Manager or their designee.  
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RELEASE TO GROUNDWATER SPECIFIC RESPONSE 

 Evaluate the topography and evidence of surface contamination.  

 Establish containment, accounting for public safety, spill volume, terrain, and presence 
of surface water.  

 Notify landowner and appropriate public agencies of potential groundwater 
contamination.  

 Immediately retain an independent consultant with expertise in this area to evaluate 
impacts and remediation options.  

 Consult with appropriate agencies regarding remediation, including water and soil 
cleanup levels, and need for groundwater monitoring.  

 Notify and procure additional response equipment and personnel as necessary to 
address site-specific conditions.  

 Dig intercept trench downgradient of release point.  

 Line trench and stage vacuum truck to remove contaminated oil/water mixture.  

 Excavate surface catchment upgradient of the intercept trench and near leading edge of 
visible contamination.  

 Excavate until contaminated soil is completely removed and clean soil is encountered or 
conditions prohibit continued digging.  

 Line the catchment to limit or prohibit further groundwater contamination.  

 Move vacuum truck from intercept trench to catchment to recover oil and/or oily water.  

 Line drop down area to stage contaminated soil as excavated.  

 Segregate waste streams to minimize later disposal.  

 Based on anticipated release, stage temporary storage and additional vacuum trucks to 
ensure recovery efforts continue without interruption. 

Options for Long term Remediation:  

o Air sparging  

o Vacuum extraction  

o Conventional pump and treat  

o Bioslurping  

o Excavation  

o Enhanced biodegradation/bioremediation  

o Chemical addition/oxidation 

o Natural Attenuation 

 Enlist additional experts, as appropriate, for continuing remediation and coordination 
with appropriate agencies.  
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ABNORMAL OPERATIONS SPECIFIC RESPONSE 

 If operating design limits have been exceeded (increase or decrease pressure or flow) 
and no emergency condition exists, stop operations and immediately investigate the 
pipeline.  

 Verify whether a true safety problem, equipment malfunction, or operator error is 
present. Note: In all cases, safety to operations, the general public, and property will 
govern actions taken.  

 Make appropriate repairs before continuing operations. Note: Corrective action will only 
be done by qualified personnel to perform the type of work involved.  

 Monitor affected systems until normal operations are resumed.  

 Complete follow-up and written reporting, as the situation demands.  

 
Note: It is the responsibility of the pipeline operator to carry out the response procedures 
for abnormal pipeline operations as outlined in their respective O&M Manual.  
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2.2 DOCUMENTATION OF INITIAL RESPONSE ACTIONS  

It is difficult, particularly during the first few minutes of an initial response operation, to 
think about the importance of documentation. A log should be maintained which 
documents the history of the events and communications that occur during the 
response. When recording this information, it is important to remember that the log may 
become instrumental in legal proceedings, therefore:  

 Record only facts, do not speculate.  

 Do not criticize the efforts and/or methods of other people/operations.  

 Do not speculate on the cause of the spill.  

 Do not skip lines between entries or make erasures. If an error is made, draw a 
line through it, add the correct entry above or below it, and initial the change.  

 Record the recommendations, instructions, and actions taken by 
government/regulatory officials.  

 Document conversations (telephone or in person) with government/regulatory 
officials.  

 Request that government/regulatory officials document and sign their 
recommendations or orders (especially if company personnel do not agree 
with the suggestions, instructions, or actions).  

 
2.3 OIL CONTAINMENT, RECOVERY AND DISPOSAL/WASTE MANAGEMENT 

After initial response has been taken to stop further spillage and notifications made to 
the required agencies, the Company will begin spill containment, recovery, and disposal 
operations.  

The Incident Commander will assess the size and hazards of the spill (see Figure 2.3). 
The type of product, the location of the spill, and the predicted movement of the spill will 
be considered.  

Based on this assessment, additional clean-up personnel and equipment will be 
dispatched to the site and deployed to control and contain the spill. Boom may be 
deployed in waterways to contain the spill and to protect socio-economic and 
environmentally sensitive areas. Booms may also be used in waterways to deflect or 
guide the spill to locations where it can more effectively be cleaned up using skimmers, 
vacuum trucks, or sorbent material. Clean-up equipment and material will be used in the 
manner most effective for rapid and complete clean-up of all spilled product.  

Response and clean-up will continue until all recoverable product is removed, the 
environment is returned to its pre-spill state, and the Unified Command of the Company 
Incident Commander and the Federal and/or State On-Scene Coordinators determine 
that further response and cleanup is no longer necessary.  



Section 2 Response Actions 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. 2-21 September 2010

FIGURE 2.3 

FLAMMABLE LIQUIDS (Non-Polar/Water-Immiscible)  

The following information is intended to provide initial responder(s) with data that may be useful in making quick 
decisions and executing prompt response actions. The information is intended for guideline purposes only.  

PRODUCTS: Crude Oil  

HAZARD IDENTIFICATION / RECOGNITION  

GUIDE NO. 
128 

DANGERS 
1. HIGHLY FLAMMABLE: Will be easily ignited by heat, sparks or flames.  
2. Vapors may form explosive mixtures with air.  
3. Vapors may travel to source of ignition and flash back.  
4. Most vapors are heavier than air. They will spread along ground and 
collect in low or confined areas (sewers, basements, tanks).  
5. Vapor explosion hazard indoors, outdoors or in sewers.  
6. Those substances designated with a “P” may polymerize explosively when 
heated or involved in a fire.  
7. Runoff to sewer may create fire or explosion hazard.  
8. Containers may explode when heated.  
9. Many liquids are lighter than water.  
10. Substance may be transported hot.  
11. If molten aluminum is involved, refer to Emergency Response Guide No. 
169.  

HEALTH  
1. Move victim to fresh air. Call 911 or emergency medical service.  
2. Apply artificial respiration if victim is not breathing. Administer oxygen if breathing is difficult.  
3. Remove and isolate contaminated clothing and shoes.  
4. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes.  
5. Wash skin with soap and water.  
6. Keep victim warm and quiet.  
7. Ensure that medical personnel are aware of the material(s) involved, and take precautions.  

PUBLIC SAFETY  
1. Isolate spill or leak area immediately for at least 50 meters (150 feet) in all directions.  
2. Keep unauthorized personnel away.  
3. Stay upwind.  
4. Keep out of low areas.  
5. Ventilate closed spaces before entering.  

EVACUATION 
Large Spill 1. Consider initial downwind evacuation for at least 300 meters 
(1,000 feet). Fire 1. If tank, rail car or tank truck is involved in a fire, ISOLATE 
for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 
800 meters (1/2 mile) in all directions.  

Information provided by the Emergency Response Guidebook 2008.  
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2.4 STORAGE/DISPOSAL  

Strict rules designed to ensure safe and secure handling of waste materials govern the 
Company waste disposal activities. To ensure proper disposal of recovered oil and 
associated debris, the following guidelines should be considered:  

 In the event of a product spill, Facilities have limited capacity to store recovered 
product and water. Separated product is pumped to frac tanks or to trucks to be 
carried to the Facility for processing.  

 Oily debris will be segregated on site and containerized for temporary storage 
prior to disposal in accordance with hazardous waste regulations.  

 Transportation of waste material will be performed in accordance with all 
applicable Federal and State Regulations.  

 Waste associated with the spill will be disposed at sites that have the necessary 
permits to accept the type of waste to be discharged.  

The Company's Community, Safety and Health Administration Dept. will coordinate 
activities and secure the permits to ensure proper disposal or recycling of recovered 
product and debris. 

2.5 SAMPLING AND WASTE ANALYSIS PROCEDURE  

The Company's sampling and waste analysis practices are governed by the regulations 
for the applicable Province/State and Federal agency. These regulations outline 
methods and procedures for determining the chemical and physical characteristics of 
wastes generated by the Facility, including waste associated with spills, so that they may 
be properly stored, treated, or disposed. 

2.6 SAFETY AWARENESS  

It is the corporate policy of the Company to provide a safe workplace for all workers. All 
employees and contractors are responsible for maintaining the safety and health of all 
workers on the pipeline and the response operations. 

 
Prior to engaging in any spill response activity:  

 All employees/contractors must have received orientation from the Company 
Safety Plan.  

 All U.S. contractor response personnel must be in compliance with Occupational 
Safety and Health Administration training requirements.  

 All other personnel will have completed appropriate training for their position as 
outlined in Section 3.0.  

 No employee/contractor shall engage in activities which place them at risk 
without the appropriate protective equipment and training.  
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Response Safety  

All Company and contractor personnel are expected to comply with the Site Safety Plan 
for each spill incident.  

 Any concern regarding health or safety issues should be immediately addressed.  

 The First Responder must consider the spill site as dangerous and the local 
atmosphere explosive until air monitoring procedures prove that the area is safe.  

 The First Responder must exit the area against or across the wind, if possible, 
and must also evacuate others who are working in the area.  

 All injuries, no matter how minor, must be reported to the Incident Commander in 
a timely manner.  

 Prior to entering a spill area, a qualified person must perform an initial safety and 
health evaluation of the site.  

 
Air Monitoring  

A Safety Monitor shall be designated who is trained in the operation of air monitoring 
equipment. The Incident Commander must ensure that Safety Monitors are trained and 
that their equipment is maintained and ready for use.  

 The air monitoring equipment shall be activated and checked at the location in 
which it is stored.  

 Calibration of instruments should be performed before use.  

 Air monitoring measurements which are to be made prior to entry into the spill 
area include:  

o Oxygen content  

o Lower Explosive Limit (LEL)  

o Benzene level  

 Lower Explosive Limit readings above 10% require immediate evacuation of the 
area and elimination of ignition sources.  

 Oxygen readings below 19.5% require the use of air supplied respiratory 
protection.  

 After assuring that there are no hazards relating to explosion or oxygen 
depletion, sampling for benzene or total petroleum hydrocarbons shall dictate the 
appropriate respiratory devices to be used by persons entering the area.  

 Benzene levels must be below .5 ppm to work without respiratory protection. At a 
level of greater the.5 but less than 10 ppm a half face repirator may be used. 
When the level is between 50 and 100ppm a full face repirator must be used. 
Anything readings higher than 50 ppm, a supplied air or SCBA must be used.  

 Hydrogen Sulfide is an extremely hazardous toxic compound that is present in 
most crude oils that are transported through the pipeline.  
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 Passive air monitoring for Hydrogen Sulfide will be done by all personnel working 
on or near the pipeline and during any cleanup operation.  

o Hydrogen Sulfide is characterized by a rotten egg smell.  

o The gas causes rapid temporary paralysis of the olfactory system leading 
to the loss of the sense of smell.  

o Permissible exposure limits in many countries is 10 ppm.  

 Symptoms of exposure to Hydrogen Sulfide are:  

o 0-10 ppm causes Irritation of the eyes, nose and throat  

o 10-50 ppm can cause headache, dizziness, nausea, vomiting and 
breathing difficulty  

o 50-100 ppm can cause severe respiratory irritation, shock, convulsions, 
coma and even death.  

 The Incident Commander is responsible for industrial hygiene monitoring in the 
post discovery period.  

 
Decontamination 

Through training programs, Facility personnel know and understand the importance of 
the removal of hazardous substances from their person if they are contaminated. 
Eyewash stations and safety showers provide a means to quickly remove gross 
contamination of harmful agents, including gasoline. Personnel must immediately 
shower and remove any clothing which is wet or otherwise contaminated. Showers in the 
change room are to be used for thorough cleansing. Persons should inspect themselves 
thoroughly before donning a fresh change of clothing.  

Contaminated clothing should be properly disposed. Contaminated personal protective 
equipment must be washed and sanitized before re-using. The washing of contaminated 
equipment is performed in a "contained area" to assure that the disposal of the wash 
water can be handled properly.  

Establishing "Exclusion -Hot", "Decontamination - Decon", and "Support -Safe" Zones 
are required to prevent the removal of contaminants from the contaminated area as well 
as unauthorized entry into contaminated areas.  

 Regardless of the decontamination facilities available, all efforts to minimize 
personnel exposure should be taken.  

 Decontamination facilities should be positioned prior to employee/ contractor 
entrance to areas where the potential for exposure to contamination exists. The 
appropriate Material Safety Data Sheets (MSDS) are available to aid health 
professionals treating the injured parties. Material Safety Data Sheets are located 
in Appendix G.  

 Decontamination facilities should be designed to prevent further contamination of 
the environment and should have a temporary storage area for items that will be 
reused in the contaminated area.  

 Particular attention should be paid to personal hygiene prior to eating, drinking, 
or smoking.  
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MINIMUM DECONTAMINATION LAYOUT 
LEVELS A & B PROTECTION 
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Personal Protective Equipment (PPE)  

The following represents OSHA/USEPA designated PPE levels for responding to 
emergencies, post emergency cleanup sites, and/or Temporary Storage and Disposal 
(TSD) sites. The responder’s PPE should be chosen based on his/her level of training 
and assigned job duties.  

Personal Protective Equipment (PPE)
LEVEL A  

 Self Contained Breathing Apparatus (SCBA) 
(worn inside suit)  
 Encapsulated Chemical Protective Suit  
Chemical Protective Gloves  
 Chemical Protective Boots  
 Hard Hat  
 Safety Toe Footwear  
 Safety Glasses  

To be selected when the greatest level ok skin, 
respiratory, and eye protection is required.  

LEVEL B  
 SCBA (worn outside suit)  
 Chemical Protective Suit w/Hood  
 Chemical Protective Boots  
 Chemical Protective Gloves  
 Hard Hat  
 Safety Toe Footwear  
 Safety Glasses  

To be selected when the highest level of 
respiratory protection is necessary but a lesser 
level ok skin is needed.  

LEVEL C  
 Air Purifying Respirator (APR)  
 APR a½ Face / Full Face  
 Hard Hat  
 Glasses (worn with a½ face APR)  
 Chemical Protective Boots  
 Chemical Protective Gloves  
 Chemical Protective Suit/Tyvek  
 Safety Toe Footwear  
 Safety Glasses  

To be selected when the concentration and type 
of airborne substances is known and the criteria 
for using air purifying respirators are met.  

MODIFIED LEVEL C  
Same as Level C, except no APR requirements. 

To be selected when the concentration and type 
of airborne substances is known and the criteria 
for using air purifying respirators are met.  

LEVEL D  
 Hard Hat  
 Safety Glasses  
 Work Uniform / Clothes  
 Leather Gloves  
 Safety Boots  
 Nomex (if required by the Company)  

The atmosphere contains no known hazard and 
work functions preclude the potential for 
unexpected inhalation of or contact with 
hazardous levels of any chemicals.  
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2.7 EMERGENCY MEDICAL TREATMENT AND FIRST AID  

Call 911 immediately. On-site emergency medical response requires the same rapid 
assessment of the patient as any other situation, but requires the responders to be 
aware of other considerations that may affect the way they handle the patient. These 
considerations include the following:  

 The potential for contamination of the patient, responders, and equipment should 
be addressed. Responders should arrange to treat all patients AFTER the injured 
party has been decontaminated according to the Site Safety Plan.  

 Site personnel should make the initial assessment of the patient and determine 
the severity of the injury/illness.  

 If the treatment needed is critical care or "life saving" treatment, rapid 
decontamination of the injured/ill party should be started. Refer to the Site Safety 
Plan for steps to be taken in an "abbreviated" decontamination for medical 
treatment.  

 The need for full decontamination should be carefully weighed against the need 
for prompt medical treatment.  

 The ambulance responding to medical emergencies shall be contacted as soon 
as possible and instructed exactly where to respond when needed and the nature 
of the contaminant. Telephone reference is provided in Annexes.  

 Material Safety Data Sheet information will be available from the Incident 
Commander and should be provided to medical personnel to alert them of 
decontamination requirements.  

 Report all injuries, incidents or close calls.  

 If emergency medical treatment is needed, the Incident Commander, or his 
designated representatives, will request assistance from trained medical 
personnel.  
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SECTION 3 

RESPONSE TEAMS 
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3.1 INTRODUCTION

This Section describes organizational features and duties of the local responders, the 
Regional Emergency Preparedness Team (EPT), and the broader Emergency 
Management Team (EMT) as defined in TransCanada's Incident Management System 
(IMS). The Incident Management System integrates Incident Management, Emergency 
Management and Crisis Management and is maintained separately.  

The key to an effective emergency response is a rapid, coordinated, tiered response by 
the affected Facility, the Regional Emergency Operations Center, and the Corporate 
Emergency Operations Center, consistent with the magnitude of an incident.  

First response to an incident at the Facility will be provided by the local responders. The 
Regional EOC will respond, to the degree necessary, to incidents exceeding local 
capability.  

Our response teams will use the National Incident Management System (NIMS) Incident 
Command System (ICS) to manage the emergency response activities. Because 
Incident Commander System is a management tool that is readily adaptable to incidents 
of varying magnitude, it will typically be used for all emergency incidents. Staffing levels 
will be adjusted to meet specific response team needs based on incident size, severity, 
and type of emergency.  

An explanation of Incident Commander System and the roles and responsibilities for 
primary members of the response teams are provided in Section 3.7 per CAN/CSA-
2731-03. The USCG Incident Management Handbook (IMH) contains an in-depth 
description of all Incident Commander System positions, Incident Commander System 
development, response objectives and strategies, command responsibilities, Incident 
Commander System specific glossary/acronyms, resource typing, the Incident Action 
Plan process, and meetings. The IMH can be located on the USCG's Homeport Website. 

3.2  QUALIFIED INDIVIDUAL

It is the responsibility of the Qualified Individual (QI) or his/her designee to coordinate 
with the Federal On-Scene Coordinator (FOSC) and State On-Scene Coordinator 
(SOSC) throughout the response, if applicable.  

Vital duties of the Qualified Individual (QI) include:  

 Notify all response personnel, as needed.  

 Identify the character, exact source, amount, and extent of the release, as well as 
the other items needed for notification.  

 Assess the interaction of the spilled substance with water and/or other 
substances stored at the Facility and notify response personnel at the scene of 
that assessment.
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 Assess the possible hazards to human health and the environment due to the 
release. This assessment must consider both the direct and indirect effects of the 
release (i.e., the effects of any toxic, irritating, or asphyxiating gases that may be 
generated or the effects of any hazardous surface water runoffs from water or 
chemical agents used to control fire and heat-induced explosion).  

 Assess and implement prompt removal actions to contain and remove the 
substance released.  

 Coordinate rescue and response actions as previously arranged with all 
response personnel.  

 Activate and engage in contracting with oil spill removal organizations.  

 Use authority to immediately access Company funding to initiate cleanup 
activities.

 Direct cleanup activities until properly relieved of this responsibility.  

 Arrangements will be made to ensure that the Qualified Individual (QI) or the 
Alternate Qualified Individual (AQI) is available on a 24-hour basis and is able to 
arrive at the Facility in a reasonable time.  

 The AQI shall replace the QI in the event of his/her absence and have the same 
responsibilities and authority.

3.3  INITIAL RESPONSE TEAM (IRT) 

The first Company person on scene will function as the Incident Commander and 
person-in-charge until relieved by an authorized supervisor who will then assume the 
position of Incident Commander (IC). Transfer of command will take place as more 
senior management contract support respond to the incident. For response operations 
within the control of the Initial Response Team, the role of IC will typically be assumed 
and retained by the Qualified Individual.  

The number of positions/personnel required to staff the Initial Response Team will 
depend on the size and complexity of the incident. The duties of each position may be 
performed by the IC directly or delegated as the situation demands. The IC is always 
responsible for directing the response activities and will assume the duties of all the 
primary positions until the duties can be delegated to other qualified personnel.  

A complete functional ICS organization is shown in Figure 3.1. The Initial Response 
Team should try to fill the necessary positions and request additional support from the 
Crisis Response Team to fill/back up all the positions as the incident may dictate. 
Detailed job descriptions of the primary response team positions are provided in Section 
3.7.



Section 3 Response Teams 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. 3-4 September 2010

3.4  REGIONAL EMERGENCY PREPAREDNESS TEAM (EPT) 
The Emergency Preparedness Team (EPT) supports the Initial Response Team. The 
number of positions/personnel required to staff the EPT will depend on the size and 
complexity of the incident.  

The Regional Emergency Preparedness Team is staffed by personnel from various 
Regional locations. The EPT provides necessary information to the appropriate Federal, 
State/Province, and Local authorities with designated response roles, including the 
National Response Center (NRC), the Canadian National Energy Board (NEB), if 
necessary, State Emergency Response Commission (SERC) Provincial Ministry, and 
local response agencies.  

3.5  INCIDENT COMMAND SYSTEM (ICS)  
The Incident Command System is intended to be used as an emergency management 
tool to aid in mitigating all types of emergency incidents. This system is readily adaptable 
to very small emergency incidents as well as more significant or complex emergencies. 
The Incident Command System utilizes the following criteria as key operational factors:  

 Assigns overall authority to one individual  

 Provides structured authority, roles and responsibilities during emergencies  

 The system is simple and familiar, and is used routinely at a variety of incidents  

 Communications are structured  

 There is a structured system for response and assignment of resources  

 The system provides for expansion, escalation, and transfer/transition of roles 
and responsibilities  

 The system allows for "Unified Command" where agency involvement at the 
command level is required  

Effective establishment and utilization of the Incident Command System during response 
to all types of emergencies can:  

 Provide for increased safety  

 Shorten emergency mitigation time by providing more effective and organized 
mitigation

 Cause increased confidence and support from local, State, Federal, and public 
sector emergency response personnel  

 Provide a solid cornerstone for emergency planning efforts  

Section 3.7 provides a comprehensive list of every response team member’s duty 
assignment.  
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3.6  UNIFIED COMMAND 
As a component of an Incident Commander System, the Unified Command (UC) is a 
structure that brings together the Incident Commanders of all major organizations 
involved in the incident to coordinate an effective response while still meeting their own 
responsibilities. The Unified Command links the organizations responding to the incident 
and provides a forum for the Responsible Party and responding agencies to make 
consensus decisions. Under the Unified Command, the various jurisdictions and/or 
agencies and responders may blend together throughout the organization to create an 
integrated response team. The Incident Commander System process requires the 
Unified Command to set clear objectives to guide the on-scene response resources.  

Multiple jurisdictions may be involved in a response effort utilizing Unified Command. 
These jurisdictions could be represented by any combination of:  

 Geographic boundaries  

 Government levels  

 Functional responsibilities  

 Statutory responsibilities  

The participants of Unified Command for a specific incident will be determined taking 
into account the specifics of the incident and existing response plans and/or decisions 
reached during the initial meeting of the Unified Command. The Unified Command may 
change as an incident progresses, in order to account for changes in the situation.  

The Unified Command is responsible for overall management of an incident. The Unified 
Command directs incident activities and approves and releases resources. The Unified 
Command structure is a vehicle for coordination, cooperation and communication which 
is essential to an effective response.  

Unified Command representatives must be able to:  

 Agree on common incident objectives and priorities  

 Have the capability to sustain a 24-hour-7-day-per-week commitment to the 
incident  

 Have the authority to commit agency or Company resources to the incident  

 Have the authority to spend agency or Company funds  

 Agree on an incident response organization  

 Agree on the appropriate Command and General Staff assignments  

 Commit to speak with "one voice" through the Public Information Officer or Joint 
Information Center

 Agree on logistical support procedures  

Agree on cost-sharing procedures
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FIGURE 3.1 
INCIDENT COMMAND SYSTEM 

INCIDENT MANAGEMENT SYSTEM 
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3.7  ICS ROLES AND RESPONSIBILITIES 

The following is a checklist applicable to all personnel in an Incident Commander System 
organization:  

 Receive assignment, including:  
 Job assignment  
 Resource order number and request number  
 Reporting location  
 Reporting time  
 Travel instructions  
 Special communications instructions  

 Upon arrival, check-in at designated check-in location.
 Receive briefing from immediate supervisor.  
 Acquire work materials.  
 Supervisors maintain accountability for assigned personnel.  
 Organize and brief subordinates.  
 Know your assigned radio frequency(s) and ensure communications equipment is operating 

properly.  
 Use clear text and Incident Commander System terminology (no codes) in all  

communications.
Complete forms and reports required of the assigned position and send to Documentation 
Unit.

 Maintain unit records, including Unit Log (ICS Form 214).  
 Respond to demobilization orders and brief subordinates regarding demobilization.

In Incident Commander System, a Unit Leader's responsibilities are common to all units in all parts 
of the organization. Common responsibilities of Unit Leaders are listed below.

 Review common responsibilities.  
 Receive briefing from Incident Commander, Section Chief or Branch Director, as appropriate.  
 Participate in incident planning meetings, as required.  
 Determine current status of unit activities.  
 Order additional unit staff, as appropriate.  
 Determine resource needs.  
 Confirm dispatch and estimated time of arrival of staff and supplies.  
 Assign specific duties to staff; supervise staff.  
 Develop and implement accountability, safety and security measures for personnel and

resources.
Supervise demobilization of unit, including storage of supplies.  

 Provide Supply Unit Leader with a list of supplies to be replenished.  
 Maintain unit records, including Unit Log (ICS Form 214).  
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COMMAND
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 Assess the situation and/or obtain a briefing from the prior Incident Commander.  
 Determine Incident Objectives and strategy.  
 Establish the immediate priorities.  
 Establish an Incident Command Post.  
 Brief Command Staff and Section Chiefs.  
 Review meetings and briefings.  
 Establish an appropriate organization.  
 Ensure planning meetings are scheduled as required. (Refer to Figure 3.2, The Operational 

Planning “P” for assistance).  
 Approve and authorize the implementation of an Incident Action Plan.  
 Ensure that adequate safety measures are in place.  
 Coordinate activity for all Command and General Staff.  
 Coordinate with key people and officials.  
 Approve requests for additional resources or for the release of resources.  
 Keep agency administrator informed of incident status.  
 Approve the use of trainees, volunteers, and auxiliary personnel.  
 Authorize release of information to the news media.  
 Ensure incident Status Summary (ICS Form 209-CG) is completed and forwarded to 

appropriate higher authority.  
 Order the demobilization of the incident when appropriate.
 Assign any of the Incident Commander roles and responsibilities to a Deputy Incident 

Commander as needed.  

 Determine from the Incident Commander if there are any limits on information release.  
 Develop material for use in media briefings.  
 Obtain Incident Commander approval of media releases.  
 Inform media and conduct media briefings.  
 Arrange for tours and other interviews or briefings that may be required.  
 Obtain media information that may be useful to incident planning.  
 Maintain current information summaries and/or displays on the incident and provide 

information on the status of the incident to assigned personnel.  



Section 3 Response Teams 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. 3-10 September 2010

 Be a contact point for Agency Representatives.  
 Maintain a list of assisting and cooperating agencies and Agency Representatives. Monitor 

check-in sheets daily to ensure that all Agency Representatives are identified.  
 Assist in establishing and coordinating interagency contacts.  
 Keep agencies supporting the incident aware of incident status.  
 Monitor incident operations to identify current or potential inter-organizational problems.  
 Participate in planning meetings, providing current resource status, including limitations and 

capability of assisting agency resources.  
 Coordinate response resource needs for Natural Resource Damage Assessment and 

Restoration (NRDAR) activities with the Operations during oil and HAZMAT responses.  
 Coordinate response resource needs for incident investigation activities with the Operations.  
 Ensure that all required agency forms, reports and documents are completed prior to 

demobilization.
 Coordinate activities of visiting dignitaries.  

 Participate in planning meetings.  
 Identify hazardous situations associated with the incident.
 Review the Incident Action Plan for safety implications.  
 Exercise emergency authority to stop and prevent unsafe acts.  
 Investigate accidents that have occurred within the incident area.  
 Review and approve the medical plan.  
 Develop the Site Safety Plan and publish Site Safety Plan summary (ICS Form 208) as 

required.  

 Participate in planning meetings, if requested.
 Advise on legal issues relating to in-situ burning, use of dispersants, and other alternative 

response technologies.  
 Advise on legal issues relating to differences between Natural Resource Damage 

Assessment Restoration (NRDAR) and response activities.  
 Advise on legal issues relating to investigations.  
 Advise on legal issues relating to finance and claims.  
 Advise on legal issues relating to response.  
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OPERATIONS 
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 Responsible for managing tactical operations at the incident site directed toward reducing 
the immediate hazard, saving lives and property, establishing situational control, and 
restoring normal operations.  

 Directs and coordinates all incident tactical operations.  
 Executes the Incident Action Plan.  

 Develop operations portion of Incident Action Plan.  
 Brief and assign Operations Section personnel in accordance with the Incident Action Plan.  
 Supervise Operations Section.  
 Determine need and request additional resources.  
 Review suggested list of resources to be released and initiate recommendation for release of 

resources.
 Assemble and disassemble strike teams assigned to the Operations Section.  
 Report information about special activities, events, and occurrences to the Incident 

Commander.  
 Respond to resource requests in support of National Resource Damage Assessment and 

Restoration activities.  

 Develop with subordinates alternatives for Branch control operations.  
 Attend planning meetings at the request of the Operations.  
 Review Assignment List (ICS Form 204-CG) for Divisions/Groups within the Branch. Modify 

lists based on effectiveness of current operations.  
 Assign specific work tasks to Division/Group Supervisors.  
 Supervise Branch operations.  
 Resolve logistic problems reported by subordinates.  
 Report to Operations when: the Incident Action Plan is to be modified; additional resources 

are needed; surplus resources are available; or hazardous situations or significant events 
occur.  

 Approve accident and medical reports originating within the Branch.  
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 Implement Incident Action Plan for Division/Group.  
 Provide the Incident Action Plan to Strike Team Leaders, when available.  
 Identify increments assigned to the Division/Group.  
 Review Division/Group assignments and incident activities with subordinates and assign 

tasks.  
 Ensure that the Incident Commander and/or Resources Unit is advised of all changes in the 

status of resources assigned to the Division/Group.  
 Coordinate activities with adjacent Division/Group.  
 Determine need for assistance on assigned tasks.  
 Submit situation and resources status information to the Branch Director or the Operations.  
 Report hazardous situations, special occurrences, or significant events (e.g., accidents, 

sickness, discovery of unanticipated sensitive resources) to the immediate supervisor.  
 Ensure that assigned personnel and equipment get to and from assignments in a timely and 

orderly manner.  
 Resolve logistics problems within the Division/Group.  
 Participate in the development of Branch plans for the next operational period.  

 Establish Staging Area layout.  
 Determine any support needs for equipment, feeding, sanitation and security.
 Establish check-in function as appropriate.  
 Post areas for identification and traffic control.  
 Request maintenance service for equipment at Staging Area as appropriate.  
 Respond to request for resource assignments.  
 Obtain and issue receipts for radio equipment and other supplies distributed and received at 

Staging Area.  
 Determine required resource levels from the Operations.  
 Advise the Operations when reserve levels reach minimums.  
 Maintain and provide status to Resource Unit of all resources in Staging Area.  
 Demobilize Staging Area in accordance with the Incident Demobilization Plan.
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 Organize preliminary air operations.  
 Request declaration (or cancellation) of restricted air space  
 Participate in preparation of the Incident Action Plan through the Operations. Insure that the 

air operations portion of the Incident Action Plan takes into consideration the Air Traffic 
Control requirements of assigned aircraft.  

 Perform operational planning for air operations.  
 Prepare and provide Air Operations Summary (ICS Form 220) to the Air Support Group and 

Fixed-Wing Bases.  
 Determine coordination procedures for use by air organization with ground Branches, 

Divisions, or Groups.
 Coordinate with appropriate Operations Section personnel.  
 Supervise all air operations activities associated with the incident.  
 Evaluate helibase locations.  
 Establish procedures for emergency reassignment of aircraft.  
 Schedule approved flights of non-incident aircraft in the restricted air space area.
 Coordinate with the Operations Coordination Center (OCC) through normal channels on 

incident air operations activities.  
 Inform the Air Tactical Group Supervisor of the air traffic situation external to the incident.  
 Consider requests for non-tactical use of incident aircraft.  
 Resolve conflicts concerning non-incident aircraft.  
 Coordinate with Federal Aviation Administration.  
 Update air operations plans.  
 Report to the Operations on air operations activities.  
 Report special incidents/accidents.  
 Arrange for an accident investigation team when warranted.  
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PLANNING
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 Responsible for gathering, evaluating, and disseminating tactical information and intelligence 
critical to the incident.  

 Maintaining incident documentation and providing documentation services.  
 Preparing and documenting Incident Action Plans.  
 Conducting long-range and/or contingency planning.  
 Developing alternative strategies.  
 Tracking resources assigned to the incident.  
 Developing plans for waste disposal.  
 Developing plans for demobilization.  

 Collect and process situation information about the incident.  
 Supervise preparation of the Incident Action Plan.  
 Provide input to the Incident Commander and the Operations in preparing the Incident Action 

Plan.
 Chair planning meetings and participate in other meetings as required. (Refer to Figure 3.2, 

The Operational Planning “P” for assistance).  
 Reassign out-of-service personnel already on-site to Incident Commander System 

organizational positions as appropriate.  
 Establish information requirements and reporting schedules for Planning Section Units (e.g., 

Resources, Situation Units).  
 Determine the need for any specialized resources in support of the incident.
 If requested, assemble and disassemble Strike Teams and Task Forces not assigned to 

Operations.  
 Establish special information collection activities as necessary (e.g., weather, environmental, 

toxics, etc.).  
 Assemble information on alternative strategies.  
 Provide periodic predictions on incident potential.
 Report any significant changes in incident status.  
 Compile and display incident status information.  
 Oversee preparation and implementation of the Incident Demobilization Plan.  
 Incorporate plans (e.g., Traffic, Medical, Communications, Site Safety) into the Incident 

Action Plan.  
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 Establish the check-in function at incident locations.  
 Prepare Organization Assignment List (ICS Form 203-CG) and Incident Organization (ICS 

Form 207-CG).  
 Prepare appropriate parts of Assignment List (ICS Form 204).  
 Prepare and maintain the Incident Command Post display (to include organization chart and 

resource allocation and deployment).  
 Maintain and post the current status and location of all resources.  
 Maintain master roster of all resources checked in at the incident.  

 Begin collection and analysis of incident data as soon as possible.  
 Prepare, post, or disseminate resource and situation status information as required, including 

special requests.  
 Prepare periodic predictions or as requested by the Planning Section Chief.  
 Prepare the Incident Status Summary (ICS Form 209-CG).  
 Provide photographic services and maps if required.  

 Set up work area; begin organization of incident files.  
 Establish duplication service; respond to requests.  
 File all official forms and reports.  
 Review records for accuracy and completeness; inform appropriate units of errors or 

omissions.
 Provide incident documentation as requested.  
 Store files for post-incident use.  
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 Participate in planning meetings as required.
 Review incident resource records to determine the likely size and extent of demobilization 

effort.
 Based on the above analysis, add additional personnel, workspace, and supplies as needed.  
 Coordinate demobilization with Agency Representatives.  
 Monitor the on-going Operations Section resource needs.  
 Identify surplus resources and probable release time.  
 Develop incident check-out function for all units.  
 Evaluate logistics and transportation capabilities to support demobilization.  
 Establish communications with off-incident facilities, as necessary.  
 Develop an Incident Demobilization Plan detailing specific responsibilities and release 

priorities and procedures.  
 Prepare appropriate directories (e.g., maps, instructions, etc.) for inclusion in the 

demobilization plan.
 Distribute demobilization plan (on and off-site).  
 Provide status reports to appropriate requestors.  
 Ensure that all Sections/Units understand their specific demobilization responsibilities.  
 Supervise execution of the Incident Demobilization Plan.  
 Brief the Planning Section Chief on demobilization progress.  

 Participate in Planning Section meetings.  
 Identify sensitive areas and recommend response priorities.  
 Following consultation with natural resource trustees, provide input on wildlife protection 

strategies (e.g., removing oiled carcasses, pre-emptive capture, hazing, and/or capture and 
treatment).

 Determine the extent, fate and effects of contamination.  
 Acquire, distribute and provide analysis of weather forecasts.  
 Monitor the environmental consequences of cleanup actions.  
 Develop shoreline cleanup and assessment plans. Identify the need for, and prepare any 

special advisories or orders.  
 Identify the need for, and obtain, permits, consultations, and other authorizations including 

Endangered Species Act (ESA) provisions.  
 Following consultation with the Federal On-Scene Commander's Historical/Cultural 

Resources Technical Specialist identify and develop plans for protection of affected 
historical/cultural resources.  

 Evaluate the opportunities to use various response technologies.  
 Develop disposal plans.  
 Develop a plan for collecting, transporting, and analyzing samples.  
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LOGISTICS 
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 Responsible for all support requirements needed to facilitate effective and efficient incident 
management, including ordering resources from off-incident locations.  

 Ordering, obtaining, maintaining, and accounting for essential personnel, equipment, and 
supplies.

 Providing communication planning and resources.  
 Setting up food services.  
 Setting up and maintaining incident facilities.  
 Providing support transportation.  
 Providing medical services to incident personnel.  

 Plan the organization of the Logistics Section.  
 Assign work locations and preliminary work tasks to Section personnel.  
 Notify the Resources Unit of the Logistics Section units activated including names and 

locations of assigned personnel.  
 Assemble and brief Branch Directors and Unit Leaders.  
 Participate in preparation of the Incident Action Plan.  
 Identify service and support requirements for planned and expected operations.  
 Provide input to and review the Communications Plan, Medical Plan and Traffic Plan.  
 Coordinate and process requests for additional resources.  
 Review the Incident Action Plan and estimate Section needs for the next operational period.  
 Advise on current service and support capabilities.  
 Prepare service and support elements of the Incident Action Plan.  
 Estimate future service and support requirements.  
 Receive Incident Demobilization Plan from Planning Section.  
 Recommend release of Unit resources in conformity with Incident Demobilization Plan.
 Ensure the general welfare and safety of Logistics Section personnel.  

 Determine the level of service required to support operations.  
 Confirm dispatch of Branch personnel.  
 Participate in planning meetings of Logistics Section personnel.  
 Review the Incident Action Plan.  
 Organize and prepare assignments for Service Branch personnel.  
 Coordinate activities of Branch Units.  
 Inform the Logistic Section Chief of Branch activities.  
 Resolve Service Branch problems.  
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 Prepare and implement the Incident Radio Communications Plan (ICS Form 205-CG).  
 Ensure the Incident Communications Center and the Message Center is established.
 Establish appropriate communications distribution/maintenance locations within the 

Base/Camp(s).  
 Ensure communications systems are installed and tested.  
 Ensure an equipment accountability system is established.  
 Ensure personal portable radio equipment from cache is distributed per Incident Radio 

Communications Plan.  
 Provide technical information as required on:  

 Adequacy of communications systems currently in operation.  
 Geographic limitation on communications systems.  
 Equipment capabilities/limitations.
 Amount and types of equipment available.  
 Anticipated problems in the use of communications equipment. 

 Supervise Communications Unit activities.  
 Maintain records on all communications equipment as appropriate.  
 Ensure equipment is tested and repaired.  
 Recover equipment from Units being demobilized.  

 Participate in Logistics Section/Service Branch planning activities.  
 Prepare the Medical Plan (ICS Form 206-CG).  
 Prepare procedures for major medical emergency.  
 Declare major emergency as appropriate.  
 Respond to requests for medical aid, medical transportation, and medical supplies.
 Prepare and submit necessary documentation.
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 Determine food and water requirements.  
 Determine the method of feeding to best fit each facility or situation.  
 Obtain necessary equipment and supplies and establish cooking facilities.  
 Ensure that well-balanced menus are provided.  
 Order sufficient food and potable water from the Supply Unit.  
 Maintain an inventory of food and water.  
 Maintain food service areas, ensuring that all appropriate health and safety measures are 

being followed.  
 Supervise caterers, cooks, and other Food Unit personnel as appropriate.  

 Determine initial support operations in coordination with the Logistic Section Chief and 
Service Branch Director.  

 Prepare initial organization and assignments for support operations.  
 Assemble and brief Support Branch personnel.  
 Determine if assigned Branch resources are sufficient.  
 Maintain surveillance of assigned units work progress and inform the Logistic Section Chief 

of their activities.  
 Resolve problems associated with requests from the Operations Section.  

 Participate in Logistics Section/Support Branch planning activities.  
 Determine the type and amount of supplies en route.  
 Review the Incident Action Plan for information on operations of the Supply Unit.  
 Develop and implement safety and security requirements.  
 Order, receive, distribute, and store supplies and equipment.  
 Receive and respond to requests for personnel, supplies, and equipment.
 Maintain an inventory of supplies and equipment.  
 Service reusable equipment.  
 Submit reports to the Support Branch Director.  
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 Review the Incident Action Plan.  
 Participate in Logistics Section/Support Branch planning activities.  
 Determine requirements for each facility, including the Incident Command Post.  
 Prepare layouts of incident facilities.  
 Notify Unit Leaders of facility layout.  
 Activate incident facilities.  
 Provide Base and Camp Managers and personnel to operate facilities.  
 Provide sleeping facilities.  
 Provide security services.  
 Provide facility maintenance services (e.g., sanitation, lighting, clean up).  
 Demobilize Base and Camp facilities.  
 Maintain facility records.  

 Participate in Support Branch/Logistics Section planning activities.  
 Develop and implement the Traffic Plan.  
 Support out-of-service resources.  
 Notify the Resources Unit of all status changes on support and transportation vehicles.  
 Arrange for and activate fueling, maintenance, and repair of ground resources.  
 Maintain Support Vehicle Inventory and transportation vehicles (ICS Form 218).
 Provide transportation services, In accordance with requests from the Logistic Section Chief 

or Support Branch Director.  
 Collect information on rented equipment.  
 Requisition maintenance and repair supplies (e.g., fuel, spare parts).  
 Maintain incident roads.  
 Submit reports to Support Branch Director as directed.  

 Participate in Support Branch/Logistics Section planning activities.  
 Coordinate development of the Vessel Routing Plan.
 Coordinate vessel transportation assignments with the Protection and Recovery Branch or 

other sources of vessel transportation.  
 Coordinate water-to-land transportation with the Ground Support Unit, as necessary.  
 Maintain a prioritized list of transportation requirements that need to be scheduled with the 

transportation source.  
 Support out-of-service vessel resources, as requested.  
 Arrange for fueling, dockage, maintenance and repair of vessel resources, as requested.  
 Maintain inventory of support and transportation vessels.  
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FINANCE/ADMINISTRATION 
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 Responsible for all financial and cost analysis aspects of an incident. (Note: Not all incidents 
will require a separate Finance/Administration Section. In cases that require only one specific 
function (e.g., cost analysis), this service may be provided by a member of the Planning 
Section.)

 Administering any contract negotiation.  
 Providing cost analysis as it pertains to the Incident Action Plan.  
 Maintaining cost associated with the incident.
 Tracking personnel and equipment time.  
 Addressing compensation for injury or damage to property issues.  

 Attend planning meetings as required.  
 Manage all financial aspects of an incident.  
 Provide financial and cost analysis information as requested.
 Gather pertinent information from briefings with responsible agencies.  
 Develop an operating plan for the Finance/Administration Section; fill supply and support 

needs.
 Determine the need to set up and operate an incident commissary.  
 Meet with assisting and cooperating agency representatives, as needed.  
 Maintain daily contact with agency(s) administrative headquarters on Finance/ Administration 

matters.
 Ensure that all personnel time records are accurately completed and transmitted, according 

to policy.  
 Provide financial input to demobilization planning.  
 Ensure that all obligation documents initiated at the incident are properly prepared and 

completed.
 Brief administrative personnel on all incident-related financial issues needing attention or 

follow-up prior to leaving incident.  
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 Determine incident requirements for time recording function.  
 Determine resource needs.  
 Contact appropriate agency personnel/representatives.  
 Ensure that daily personnel time recording documents are prepared and in compliance with 

policy.
 Establish time unit objectives.  
 Maintain separate logs for overtime hours.  
 Establish commissary operation on larger or long-term incidents as needed.  
 Submit cost estimate data forms to the Cost Unit, as required.  
 Maintain records security.  
 Ensure that all records are current and complete prior to demobilization.  
 Release time reports from assisting agency personnel to the respective Agency 

Representatives prior to demobilization.  
 Brief the Finance/Administration Section Chief on current problems and recommendations, 

outstanding issues, and follow-up requirements.  

 Review incident needs and any special procedures with Unit Leaders, as needed.  
 Coordinate with local jurisdiction on plans and supply sources.  
 Obtain the Incident Procurement Plan.  
 Prepare and authorize contracts and land-use agreements.  
 Draft memoranda of understanding as necessary.  
 Establish contracts and agreements with supply vendors.  
 Provide for coordination between the Ordering Manager, agency dispatch, and all other 

procurement organizations supporting the incident.  
 Ensure that a system is in place that meets agency property management requirements. 

Ensure proper accounting for all new property.  
 Interpret contracts and agreements; resolve disputes within delegated authority.  
 Coordinate with the Compensation/Claims Unit for processing claims.  
 Coordinate use of impress funds, as required.  
 Complete final processing of contracts and send documents for payment.
 Coordinate cost data in contracts with the Cost Unit Leader.  
 Brief the Finance/Administration Section Chief on current problems and recommendations, 

outstanding issues, and follow-up requirements.  
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 Establish contact with the incident Security Officer and Liaison Officer (or Agency 
Representatives if no Liaison Officer is assigned).

 Determine the need for Compensation for Injury and Claims Specialists and order personnel 
as needed.  

 Establish a Compensation for Injury work area within or as close as possible to the Medical 
Unit.

 Review Medical Plan (ICS Form 206-CG).  
 Ensure that Compensation/Claims Specialists have adequate workspace and supplies.  
 Review and coordinate procedures for handling claims with the Procurement Unit.  
 Brief the Compensation/Claims Specialists on incident activity.  
 Periodically review logs and forms produced by the Compensation/Claims Specialists to 

ensure that they are complete, entries are timely and accurate and that they are in 
compliance with agency requirements and policies.  

 Ensure that all Compensation for Injury and Claims logs and forms are complete and routed 
appropriately for post-incident processing prior to demobilization.  

 Keep the Finance/Administration Section Chief briefed on Unit status and activity.
 Demobilize unit in accordance with the Incident Demobilization Plan.  

 Coordinate cost reporting procedures.  
 Collect and record all cost data.  
 Develop incident cost summaries.  
 Prepare resources-use cost estimates for the Planning Section.  
 Make cost-saving recommendations to the Finance/Administration Section Chief.  
 Ensure all cost documents are accurately prepared.  
 Maintain cumulative incident cost records.
 Complete all records prior to demobilization.
 Provide reports to the Finance/Administration Section Chief.



Section 3 Response Teams 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. 3-28 September 2010

FIGURE 3.2 
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SECTION 4 

SPILL IMPACT CONSIDERATIONS 



Section 4 Spill Impact Considerations 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. 4-2 September 2010

4.1 CRITICAL AREAS TO PROTECT  
The critical areas to protect are classified as high, moderate, and low sensitivity to oil for 
non-coastal/inland environments. The Federal, Province/State, and Local authorities will 
further clarify these categories at the time of the response. The categories are defined 
as follows:  

HIGH SENSITIVITY 

 Areas which are high in productivity, abundant in many species, extremely 
sensitive, difficult to rehabilitate, or inhabited by threatened/endangered species. 

 Areas which consist of forested areas, brush/grassy areas, wooded lake areas, 
freshwater marshes, wildlife sanctuaries/refuges, and vegetated river/stream 
banks.  

MODERATE SENSITIVITY 

 Areas of moderate productivity, somewhat resistant to the effects of oiling.  

 Areas which consist of degraded marsh habitat, clay/silt banks with vegetated 
margins, and gravel/cobble beaches.

LOW SENSITIVITY 

 Areas of low productivity, man-made structures, and/or high energy.  

 Areas which consist of gravel, sand, or clay material, barren/rocky riverbanks and 
lake edges, man-made structures, and concrete/compacted earthen drainage 
ditches.

4.2 ENVIRONMENTAL/SOCIO-ECONOMIC SENSITIVITIES  
Environmental/Socio-economic sensitivities are of extreme importance when planning a 
response effort. The health and safety of the public and the environment, as well as the 
protection of the various socio-economic sensitivities, must be promptly addressed in 
order to mitigate the extent of damage and minimize the cost of the clean-up effort.  

It is important to protect archeological sites and heritage resources (e.g. National Parks, 
National Marine Conservation Areas, and National Historic Sites). Impacted 
archeological sites or heritage resources of an area need to be identified and the likely 
impacts that result from the activities should be addressed. Specific consideration should 
be given to access to, and general use and disturbance of areas. The assessment 
should consider both direct and indirect impacts, cultural protocols and strategies for 
minimizing impacts. Consultation with local indigenous communities should occur as part 
of the planning process.  
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The Company will explore, where appropriate, equivalent environmental protection 
systems, methods, devices, or technologies that maintain or may be less damaging to 
the character of heritage resources or archeological sites. If a release from the pipeline 
impacts a heritage resource, the Company will respond as outlined in Section 3.0, report 
to the appropriate authority prescribed by law, cleanup and restore the area as required 
by regulation, and conduct such sampling, analyses, or associated monitoring during 
and after restoration.  

All environmental/socio-economic sensitivities are worthy of protection, but must be 
prioritized during a response effort.  When making decisions on which areas to 
designate as collection areas and which to protect, the following sources may be 
consulted:  

 Canadian Wildlife Services, U.S. Fish and Wildlife Service and related province/ 
state agencies

 Applicable Area Contingency Plans  
 Other industry and private experts  

The environmental and socio-economic sensitivities in the vicinity of the Pipeline have 
been broken down into specific categories and identified in this Section. To further clarify 
the location of the sensitive areas of concern, references to published Area Contingency 
Plans and Environmental Sensitivity Maps are also provided in this section.  

4.3 FISHERIES AND WILDLIFE PROTECTION  
The Company will work with Federal, Province/State, and local agency personnel to 
provide labor and transportation to retrieve, clean, and rehabilitate birds and wildlife 
affected by an oil spill, as necessary. Oversight of the Company's wildlife preservation 
activities and coordination with Federal, Province/State, and Local agencies during an oil 
spill is the responsibility of the Incident Commander.  

Protecting fish habitat (e.g. spawning and rearing grounds) is important to both 
consumers and commercial fisheries. Beyond typical response strategies, other options 
could include moving floating facilities, temporarily sinking facilities using cages 
designed for this purpose, temporary suspension of water intakes, or closing sluice 
gates to isolate the facilities from contamination.  

Special consideration should be given to the protection and rehabilitation of endangered 
species and other wildlife and their habitat in the event of an oil spill and subsequent 
response. Jurisdictional authorities should be notified and worked with closely on all 
response/clean-up actions related to wildlife protection and rehabilitation. Laws with 
significant penalties are in place to ensure appropriate protection of these species.  
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Wildlife Rescue

The Company will work with Federal, Province/State, and Local agency personnel to 
provide labor and transportation to retrieve, clean, and rehabilitate wildlife affected by an 
oil spill, as the situation demands.  

The following are items which should be considered for wildlife rescue and rehabilitation 
during a spill response:  

Bird relocation can be accomplished using a variety of deterrents, encouraging birds to 
avoid areas of spilled oil. Bird relocation can be accomplished by utilizing deterrent 
methods including:  

 Use of visual stimuli, such as inflatable bodies, owls, stationary figures, or helium 
balloons, etc.  

 Use of auditory stimuli, such as propane cannons, recorded sounds, or shell 
crackers.

 Use of herding with aircraft, boats, vehicles, or people (as appropriate).Use of 
capture and relocation.  

Search and Rescue -Points to consider

The Company's involvement should be limited to offering assistance as 
needed or requested by the agencies.  

 Prior to initiating any organized search and rescue plan, authorization must be 
obtained from the appropriate Federal/State agency.  

 Initial search and rescue efforts, if needed, should be left up to the appropriate 
agencies.  

 They have the personnel, equipment, and training to immediately begin capturing 
contaminated wildlife.  

 With or without authorization, it must be anticipated that volunteer citizens will aid 
distressed/contaminated wildlife on their own. It is important to communicate that 
it may be illegal to handle wildlife without express authority from appropriate 
agencies. Provisions should be made to support an appropriate rehabilitator; 
however, no support should be given to any unauthorized volunteer rescue 
efforts.

 The regulatory agencies and response personnel should be provided the name 
and location of a qualified rehabilitator in the event contaminated wildlife is 
captured.  
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4.4 STAGING AREAS  
When establishing personnel and equipment staging areas for a response to a Pipeline 
discharge, the following criteria should be evaluated:  

 Access to waterborne equipment launching facilities and/or land equipment.  
 Access to open space for staging/deployment of heavy equipment and 

personnel.
 Access to public services utilities (electricity, potable water, public phone, 

restroom and washroom facilities, etc.).  
 Access to the environmental and socio-economically sensitive areas which are 

projected for impact.  

4.5 CONTAINMENT AND RECOVERY OF SPILLED PRODUCT  
General descriptions of various specific response techniques that may be applied during 
a response effort are discussed below. Company responders are free to use all or any 
combination of these methods as incident conditions require, provided they meet the 
appropriate safety standards and other requirements relative to the situation 
encountered. Data was obtained from reports, manuals and pamphlets prepared by the 
American Petroleum Institute, Environmental Protection Agency, and the United States 
Coast Guard. The most effective cleanup of a product spill will result from an integrated 
combination of clean-up methods. Each operation should complement and assist related 
operations and not merely transfer spillage problems to areas where they could be more 
difficult to handle.  

The spill should be assessed as soon as possible to determine the source, extent and 
location of travel. Terrain and other physical conditions downgradient of the spill site will 
determine the methods of control at a point in advance of the moving product. Often, the 
bulk of a spill can be contained at a single location or a few key locations in the 
immediate vicinity of the source point. When possible, the execution of this type of initial 
containment strategy helps confine a spill to a relatively limited area.  

Spill on Land (Soil Surfaces)

Containment Methods 

Product can be trapped in ditches and gullies by earth dams. Where excavating 
machinery is available, dams can be bulldozed to contain lakes of product. Dams, small 
and large, should be effectively employed to protect priority areas such as inlets to 
drains, sewers, ducts and watercourses. These can be constructed of earth, sandbags, 
absorbents, planks or any other effective method. If time does not permit a large dam, 
many small ones can be made, each one holding a portion of the spill as it advances. 
The terrain will dictate the placement of the dams. If the spill is minor, natural dams or 
earth absorption will usually stop the product before it advances a significant distance. 
Cleanup is the main concern in such situations.  
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In situations where vapors from a spill present a clear and present danger to property or 
life (possible ignition because of passing automobiles, nearby houses, or work vehicles 
approaching the area), spraying the surface of the spill with dispersant will greatly 
reduce the release of additional vapors from the product. This method is especially 
adapted to gasoline spills on soil surfaces.  

Removal Methods

The recovery and removal of free product from soil surfaces is a difficult job. The best 
approaches at present seem to be:  

 Removal with suction equipment to tank truck if concentrated in volumes large 
enough to be picked up. Channels can be formed to drain pools of product into 
storage pits. The suction equipment can then be used.  

 Small pockets may have to be dipped up by hand.  

 If practicable after removal of the bulk of the spill, controlled burning presents the 
possibility of a fast, simple, and inexpensive method of destruction of the 
remainder of the product. If all other options have been executed and the site is 
still unsafe for further activity because explosive vapors persist, the vapors may 
need to be intentionally ignited to prevent an accumulation sufficient to become 
an explosive mixture, provided the other requirements of these guidelines for 
controlled burning are met.  

Intentional ignition to remove released product should be utilized only if all of the 
following conditions are met:  

 Other steps and procedures have been executed and a determination has been 
made that this is the safest remaining method of control.  

 Intentional burning will not unduly damage pipelines, adjacent property, or the 
environment.  

 Controlled burning is permitted by government authorities. Local government 
authorities to be contacted may include city council, county board of 
commissioners, city or county fire chiefs, the county forestry commission or fire 
tower, and the local environmental protection agency. In seeking permission from 
these authorities, be prepared to convince them that adequate safety precautions 
have been and will be taken during the operation.  

 Controlled burning is conducted with the consent of local land owners.  

 Safety must always be a prime consideration when considering controlled 
burning of product. Sparks and heat radiation from large fires can start secondary 
fires and strong winds make fire control difficult. There must be no danger of the 
fire spreading beyond control limits. All persons must be at a safe distance from 
the edge of the inflammable area. Remember that all burning must be controlled 
burning.  
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Spill on Lake or Pond (Calm or Slow-Moving Water) 

Containment Methods  

A lake or pond offers the best conditions for removal of product from water. Although the 
removal is no easy task, the lake or pond presents the favorable conditions of low or no 
current and low or no waves.

The movement of product on a lake or pond is influenced mainly by wind. The product 
will tend to concentrate on one shore, bank or inlet. Booms should be set up immediately 
to hold the product in the confined area in the event of a change in wind direction.  

If the spill does not concentrate itself on or near a shore (no wind effect), then a 
sweeping action using boats and floating booms will be necessary.  

The essential requirement for this operation is that it be done very slowly. The booms 
should be moved at not more than 40 feet per minute. Once the slick is moved to a more 
convenient location (near shore), the normal operations of removal should begin.  

If the slick is small and thin (rainbow effect) and not near the shoreline, an absorbent 
boom instead of a regular boom should be used to sweep the area very slowly and 
absorb the slick. The product may not have to be moved to the shoreline. See Figure 4.1 
for on-water recovery decision tree.  

Removal Methods

If the Containment slick is thick enough, regular suction equipment may be used first; 
however, in most instances, a floating skimmer should be used.  

If the floating skimmer starts picking up excess water (slick becomes thin), drawing the 
boom closer to the bank as product is removed will also keep film of product thicker.  

However, when the slick becomes too thin, the skimmer should be stopped and an 
absorbent applied (with a boat if necessary) to remove the final amounts. The floating 
skimmer (if speed is a must) or hand skimmers (if water is shallow enough) or both can 
be used to pick up the product-soaked absorbent. Before pumping the product-soaked 
absorbent with a floating skimmer, ensure that the absorbent in question can be pumped 
and will not harm the pump. Several types are nonabrasive to pump internals. If the 
floating skimmer is used first, the product-soaked absorbent/water mixture should be 
pumped into a tank truck.

A better method of retrieving the product-soaked absorbent is to draw it in as close to 
the shore as possible with the booms used to confine the product initially. The absorbent 
can then be hand skimmed from the water surface and placed in drums, on plastic 
sheets or in lined roll-off boxes. It should then be disposed of by acceptable means.  

The final rainbow on the surface can be removed with additions of more absorbent.  
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Spill on Small to Medium Size Streams (Fast-Flowing Creeks) 

Containment Methods  

The techniques used for product containment on fast-flowing shallow streams are quite 
different from the ones used on lakes, ponds, or other still bodies of water. The 
containment and removal processes require a calm stretch of water to allow the product 
to separate onto the surface of the water. If a calm stretch of water does not exist 
naturally, a deep slow-moving area should be created by damming. The dam can be 
constructed by using sandbags, planks or earth. If a dam is required, it should be 
situated at an accessible point where the stream has high enough banks. The dam 
should be constructed soundly and reinforced to support the product and water 
pressure.

 Underflow dam -The underflow dam is one method that can be used, especially 
on small creeks. The water is released at the bottom, of the dam using a pipe or 
pipes which are laid during construction of the dam. The flow rate through the 
pipe must be sufficient to keep the dam from overflowing. One method is to lay 
the pipe at an angle through the dam (while dam is being constructed) so that the 
height of the downstream end of the pipe will determine the height the water will 
rise behind the dam.  

 Overflow dam -Another method of containment is the overflow type dam. The 
dam is constructed so that water flows over the dam, but a deep pool is created 
which slows the surface velocity of the water. Therefore, the condition of a calm 
stretch of water is met. The overflow dam may be used where larger flow rates 
(medium size creeks) of water are involved  

With this type dam, a separate barrier (floating or stationary boom) must be 
placed across the pool created by the dam. The separate barrier arrests the 
surface layer of product. At the same time, the water is flowing under the barrier 
and over the top of the dam. The barrier should be placed at an angle of 45 % 
across the pool to decrease the effective water velocity beneath it. Also, it helps 
to concentrate the product at the bank and not all along the barrier. A second 
barrier should be placed approximately 10 to 15 feet downstream of the first one 
as a secondary back-up.  

The stationary boom type barrier should be made of wood planks or other 
suitable material. The stationary boom should be soundly constructed and sealed 
against the bank. The ends of the planks can be buried in the banks of the 
stream and timber stakes driven into the stream bed for support as needed. The 
necessary length of the boom will be approximately 1-1/2 times the width of the 
waterway.
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The plank boom should extend six to eight inches deep into the water and about 
two inches or higher above the water level. If the increase in velocity under the 
stationary boom is causing release of trapped product, it should be moved 
upward slightly. At no time should barrier be immersed more than 20% of the 
depth of the pool at the barrier location; that is, if the pool created by damming is 
three feet deep, do not exceed an immersion depth of seven inches with the 
barrier at the position the barrier is installed.  

Another method used with the underflow dam is having the pipe or pipes sized to 
carry only a portion of the flow needed. The pipe would be placed at the bottom 
of the dam and level with the creek bed. The remaining flow of the creek could be 
siphoned or preferably pumped around the dam from a point away from the dam 
and from the deepest portion of the pool. The pumping or siphoning can be 
controlled to maintain the desired water level at the dam. The key is the removal 
of water through or around the dam at the lowest point in the basin. This prevents 
the oil from escaping with the released water.  

A floating boom can be used in place of the stationary type if the created pool’s 
size (bank to bank) and depth will permit. Since changing the depth and/or length 
of a standard floating boom in a small stream is difficult, the use of the separation 
of product and water. The advantages of using a floating boom are the speed of 
deployment and the fact that there is no need for additional support as with the 
stationary boom.

 Multiple Impoundments -Since emergency built dams (either underflow or 
overflow) are seldom perfect, a series of dams is usually required. The first one 
or two will trap the bulk and the ones that are downstream will trap the last traces 
of product. Precautions should be taken to ensure that the foundations of 
emergency dams are not washed away by the released water. If earth is used to 
construct an overflow dam, a layer of earth-filled bags should be placed on top of 
the dam so erosion will not take place. See Figure 4.1 for on-water recovery 
decision tree.  

Removal Methods

Once the containment dams are constructed, the problem or removal of the product from 
the water surface should be the prime consideration. The removal must be continuous or 
else build-up of product behind the dams or booms might lead to product escaping the 
traps.

The type of removal procedures used depends largely on the amount of product being 
trapped in a given span of time, if the amount of product moving down the stream is of 
sufficient quantity, the first dam or fixed boom would quite possibly trap enough for the 
floating skimmer to work efficiently. The skimmer will pump the product and possibly 
some water to a tank truck or other holding tank. Separated water may be released from 
the bottom of the tank truck if it becomes necessary. The absorbents could then be used 
at downstream dams or booms. It is inadvisable to place an absorbent in the stream 
prior to or at the first dam in anticipation of the arriving product. Let the product 
accumulate at the first dam and use the floating skimmer to recover the product.  
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Disposal of gross amount of product-soaked absorbent would not then be a problem. 
Follow directions on use of each absorbent. Some are designed to be placed on water 
before product arrives; others are intended only to be placed on the product after it 
accumulates on the water. Plastic sheets should be used to place the product-soaked 
absorbent on as it is hand skimmed from the water. Alternatively, the material may be 
placed in drums or lined roll-off boxes.  

The containment and removal of spilled product on small to medium fast-flowing streams 
might require a combination of underflow or overflow dams, fixed booms, skimmers, and 
absorbents, to ensure a complete cleanup.  

Spill on Large Streams and Rivers 
Containment Methods  
The containment techniques differ considerably on large streams and rivers versus small 
streams. First, the smooth calm area of water necessary for product-water separation 
must be found along the stream or river rather than making one as with small streams. 
Floating booms (rather than fixed booms or dams) must be used to trap the surfaced 
product.

Local conditions of current and wind must be considered when selecting the site for the 
boom. A point with a low water velocity near the bank, sufficient depth to operate the 
product removal equipment, and good access are required. The fact that wind may tend 
to concentrate the product against one bank must be considered. A smooth, undisturbed 
area of water is required immediately upstream of the boom to ensure that the product 
has opportunity to separate out onto the surface. The boom should be positioned where 
the current is at a minimum. It is more effective to boom at a wide, slow position than on 
a narrow, fast stretch of water.  

If the boom are positioned straight across a river or stream, at right angles to the flow, 
surface water tends to dive beneath the barrier (boom) when current velocities exceed 
about ½ knot (0.8 ft./sec.). However, if the current of the entire river is ½ knot or less, 
then a boom can be positioned straight across the river or large stream, but angled 
slightly in relation of the banks. By placing the boom at an angle to the banks, product on 
the surface is diverted along the boom to the side of the river.  

The current velocity is usually much slower near the river bank than in the center and the 
product will move along the boom toward the bank for removal. A water-tight seal 
between the bank and the boom is essential. A secondary boom should be set up 
immediately downstream of the first one to capture the amounts that escape the 
upstream boom. A boom can be employed parallel to the river flow at the bank to form 
the seal with the booms used to trap the product.  

Where the current velocity of the chosen site exceeds ½ knot, the boom should be 
positioned in two smooth curves from a point of maximum velocity (usually the center of 
the river) to both banks. However, this double-boom required product to be removed 
from both sides of the river. To determine the appropriate angle of boom placement and 
support (mooring) needed to hold the booms in position, the current velocity should be 
measured by timing a floating object which is 80% submerged over a distance of 100 
feet. A time of 60 seconds over this distance indicates a water current of approximately 1 
knot.
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For currents from 1 to 2.5 knots (1.7 to 4.2 ft./sec.), the more the boom will have to be 
angled acute to the bank. The length of the boom will have to be such to reach the 
center of the river. For currents between ½ and 1 knot (0.8 and 1.7 ft./sec.), the angle of 
employment can be enlarged.  

The major load on the boom is taken by the terminal moorings, particularly the one in the 
center of the river. However, intermediate moorings are also required both to maintain 
the smooth curve of the boom to prevent breaking of the boom and to assist with 
preventing skirt deflection. The intermediate moorings are preferably positioned every 25 
feet and must be adjusted to avoid the formation of indentations in the boom profile. 
These trap product in pockets, prevent its deflection to the bank, and also encourage 
diving currents. The mooring ropes should be five times the water depth.  

In certain situations, it might be advantageous to position booms to deflect the 
approaching spilled product to a slower moving area. Naturally, additional booms would 
have to be positioned around this slower moving area prior to deflecting the product to 
the area. This approach has been used along river which has lagoons, etc., with a very 
low current action. The recovery would take place in the lagoons and not along the river 
bank. See Figure 4.1 for on-water recovery decision tree.  

Removal Methods
The product collected upstream of the floating booms in a large stream or river should 
be removed from the water surface as it accumulates. Regular suction equipment, a 
floating skimmer, and/or absorbents (including absorbent booms) should be used to 
remove the product as appropriate to the quantity being trapped in a given span of time. 
If the amount moving down the stream is of sufficient quantity, the primary floating boom 
would possibly trap enough for the floating skimmer to work efficiently. The skimmer will 
pump the product and some water to a tank truck or other holding tank.  

The absorbents would then be used upstream of the secondary boom to absorb the 
underflow from the primary boom. An absorbent boom can also be placed between the 
primary and secondary booms to help the other absorbents control the underflow from 
the primary boom.  

It is best to hand skim the saturated absorbents and place on plastic sheets. However, if 
the absorbent used can be pumped after product absorption and speed of removal is a 
necessity, the floating skimmer can be used to remove the product-soaked absorbent.  

The disadvantage of pumping the product-soaked absorbent to a truck is the volume that 
will accumulate (skimmer will pump excess water) and the disposal problems associated 
with the large water/product-soaked absorbent mixture.  

Spill on Stream which Flows into Lake or Pond 

In certain locations where streams (small and large ones) flow into lakes or ponds at 
relatively short distances, it is conceivable that a spill could reach the lake before 
containment and recovery operations are set up. If time permits for containment 
operations to be set up on the stream in question, it then would be handled as described 
above depending upon the stream size involved.  
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However, if product in the stream is near the lake site or if product is flowing into the lake 
with a significant amount yet to arrive, a different containment should be employed.  

Containment Methods  

Product on a stream flowing into a lake should be boomed as close to the entrance as 
possible. The boom should be positioned on the lake at an angle to the residential 
stream current so as to direct the surface water to a slower moving area. The area 
where the product is being deflected should be enclosed by booms to contain it. An 
additional boom for sweeping the product to the bank will be required. This area of 
containment should not have a current velocity of more than 1/2 knot (0.8 ft./sec.), 
preferably less. See Figure 4.1 for on-water recovery decision tree.  

Removal Methods

The removal of product from the lake or pond’s surface would be handled as described 
earlier.  

For sizable releases, collected product will usually be pumped into tank trucks and 
transported to a storage facility. Tank trucks are available at several locations 
throughout.

Spill in Urban Areas 

Oil spills in urban areas can greatly impact recreational use, human health, wildlife 
habitat(s), and potential beach or park closures. Manmade structures along waterways 
require unique protection strategies. Manmade structures could include vertical shore 
protection structures such as seawalls, piers, and bulkheads, as well as riprap 
revetments and groins, breakwaters, and jetties. Vertical structures can be constructed 
of concrete, wood, and corrugated metal. They usually extend below the water surface, 
although seawalls can have beaches or riprap in front of them. These structures are very 
common along developed shores, particularly in harbors, marinas, and residential areas. 
The range in degree of exposure to waves and currents varies widely, from very low in 
dead-end canals, to very high on offshore breakwaters. Boat wakes can generate wave 
energy in otherwise sheltered areas. Maintaining shipping or other kinds of vessel traffic 
through navigation channels or waterways during a spill response is a difficult 
consideration because there is usually economic and political pressure to re-establish 
normal operations as soon as possible. This consideration extends to vehicular traffic 
through urban areas. Deploying booms and skimmers or constructing recovery sites can 
conflict with such traffic for several days. Also, passage of deep-draft vessels through 
the waterway can suddenly change water level and flow or create wakes, causing 
booms to fail. For these reasons, recovery efforts must be coordinated through the 
Unified Command to ensure the cooperation of all parties involved.  
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Containment Methods  
Containment techniques in an urban area depend greatly on the ability to deploy 
equipment due to obstacles presented by the urban area. Most booming and 
containment techniques will work with slight modifications such as direct anchoring 
instead of the use of booming buoys. Often, debris and other obstacles cause gaps in 
containment or clog up the flow of oil in diversion booming. Vessel traffic can also cause 
containment to fail, due to splash over from vessel wakes.  

Removal Methods
Normal recovery techniques work when recovering oil in an urban area. However, 
recovery can be hampered by several situations. Floating debris clogging skimming 
equipment is the main cause for low recovery rates. Another problem for recovery in an 
urban area is lack of storage space. Often traffic problems or lack of access prevent 
storage equipment such as frac tanks and vacuum trucks from approaching the recovery 
zone.  
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Spill Under Ice 
Containment Methods  
The traditional strategy for dealing with oil under the ice in a river or lake is to cut a slot 
to aid in recovery. Ice slots can be cut using chain saws, handsaws, ice augers or some 
form of trencher. Another effective variation of this technique is the diversionary plywood 
barrier method which is also discussed below. See Figure 4.1 for on-water decision tree.  

Removal Methods
Ice slotting is a very basic technique used to gain access to oil trapped beneath the ice. 
In ice slotting, a J shaped outline is sketched into the ice at a 30 degree angle to the 
current. The slight J hook or curve is necessary at the upstream side to provide flow 
towards the recovery area. In general, the slot width should be 1.5 times the thickness of 
the ice. Remember, a block of ice is heavy and the width of the slot must be taken into 
consideration so it can be safely removed or pushed under if the water beneath the ice is 
sufficiently deep. The length of the slot will be determined by the width of the river and 
strategy.

This technique is a successful strategy to implement. However, there are a few pit falls 
to be aware off. First, responders will fatigue rapidly if required to cut the slot or slots by 
hand using a chain saw or hand held saw. This can present a problem if there are not a 
sufficient number of Hazmat technicians available. Secondly, when cutting with chain 
saws, large volumes of water are kicked up by the moving chain onto the responder. 
This is a safety problem when the responders get wet in extreme cold weather 
conditions. Wearing rain gear however can reduce this problem.  

A second technique is to slot the ice and use plywood to help divert oil beneath the ice to 
a recovery area. This technique is called the diversionary plywood barrier method. In this 
technique, a narrow slot is made through the ice and 4' x 8' sheets of plywood or 
equivalent are dropped into the slot to create a barrier and force the oil to follow along it 
to the collection area. This is the same principal employed when using floating boom.  

The slot can be cut or drilled depending on the equipment available at the time of the 
response. If drilling is required, a gas powered ice auger can be used. In this scenario a 
series of 8" or 10" holes are drilled next to each other in the J pattern.  

A chain saw can be used to connect the holes if an ice bridge exists between two auger 
holes. After the ice auguring is complete, plywood can be dropped into the augured slot.  

Again, river ice is dirty and chipper blades on the augers may only last long enough to 
complete a single auger hole. This technique requires a large inventory of chipper 
blades. Extra auger flights can be used, which reduces down time to change blades. A 
real plus to slotting the ice with an ice auger is the limited exposure of responders to 
water. The water is generally restricted to the area around the responder's feet.  

If an ice auger is not available, a chain saw can be used to cut a narrow slot. After the 
slot has been cut and ice removed, plywood can be inserted. When using a chainsaw 
that makes a 3/8" cut, a 1/8"-1/4" plywood or outdoor siding can be inserted into the slot 
and effectively be used to create the barrier. Again, the down side when using a large 
chain saws is fatigue and splash from water being kicked up by the chain. However, this 
problem is not as bad as cutting large slots as described above. Since only a single slot 
is made, the number of responders can be reduced and extra personal protective 
equipment in the form of rain gear can be used to minimize the water splash.  
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Spill on Ice 

When managing an oil spill on ice special consideration must be given to several safety 
factors. Thickness of the ice and general accessibility of equipment must be considered 
when planning for on-ice recovery. Ice that is too thin to safely traverse or broken ice 
may prevent active recovery.  

Containment Methods  

For ice-covered on-land or on-water spills, snow or earthen berms may be constructed 
to contain oil around the leak, if terrain permits. Dikes filled with sorbent materials may 
be used on spills in smaller streams to create a manmade dam to prevent the further 
migration of the oil.  

Oil may become encapsulated due to melting and refreezing of the ice. Oil may then be 
more difficult to access and remove. See Figure 4.1 for on-water recovery decision tree.  

Removal Methods

Generally, on-ice recovery consists of the manual removal of the product from the spill 
site. If conditions permit, vacuum trucks or suction pumps may be used to remove pools 
of oil that may have collected. Often, product removal will be done by hand using 
brooms, shovels and rakes. Manually moving the oil/snow mixture into piles for collection 
where it is either vacuum or manually collected into storage containers.  

Spill in Wetland Areas 

Wetlands, which include upland and inland marshes, swamps and bogs, are highly 
sensitive to spills because they collect run-off from surrounding environments, and 
because they are home to many commercially and ecologically important species. 
Wetlands are very susceptible to damage and are a high priority to protect. Precautions 
should be taken so that the recovery effort does not cause more damage than that 
cause by the release.  

Containment Methods  

Containment booms can be strategically deployed to contain or divert the product into 
recovery areas where skimmers and vacuums can be used to remove the product. 
Berms can also be built to contain or divert the product. Consideration must be given to 
the damage that can be caused by holding the product in the wetland areas. Often, 
allowing the product to flow to natural collection areas and possibly assisting the flow by 
the use of high volume low pressure water pumps may be the best course of action.  
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Removal Methods

Skimmers and vacuums can be deployed to recover contained oil. Other acceptable 
response techniques might include bioremediation, sorbents and in-situ burning. The 
use of heavy equipment is often not practical because of the damage it can cause to 
plant and animal life. During recovery, specially designed flat bottom shallow draft 
vessels and the use of plywood or boards may be used to reduce the damage caused by 
recovery personnel. If the water table is high and the oil will not permeate the soil, 
shallow trenches may be dug to collect oil for removal.  

The Unified Command must balance the need to remove the product with the damage 
caused by active removal. Considerations for long term passive recovery should be 
considered. 
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FIGURE 4.1 
ON WATER RESPONSE FLOWCHART 
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4.6 VULNERABILITY ANALYSIS  
A thorough examination of published Area Contingency Plans (ACPs) was conducted to 
identify sensitive areas in all the response zones.  

The Environmental Sensitivity Maps will be created using this data.  

4.7 ALTERNATIVE RESPONSE STRATEGIES
There are no pre-approved response options for inland spills within the United States. 
Any plans to use dispersants or in situ burn by the Company will be submitted to the 
Federal On-Scene Coordinator for Regional Response Team approval prior to such 
action being taken.  

IN SITU BURNING  

When considering the use of in situ burning the following considerations should be 
evaluated. In most cases, an agency application with further considerations will need to 
be completed before burning will be approved by the agency.  

Size, Nature, and Product Spilled  

 Flammability of the product. (Will the product burn?) 
 Location of spill. (Distance and direction to nearest human use areas.) 
 Volume of product released. 
 Estimate of the surface area covered by the spill. 
 How long has oil been exposed? 
 Will burning cause more hazardous by-products? 

Weather and Forecast  

 Current weather conditions. (Rain / Heat) 
 Wind speed and direction. 
 24 hour forecast. 
 48 hour forecast. 

Evaluate the Response Operations  

 Is there time enough to conduct burning? 
 Is safety equipment available? 
 Is adequate personnel available for monitoring / emergency response? 
 Is mechanical recovery more intrusive than burning? 
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Habitats Impacted and Resources at Risk  

 Have local agency / Officials been contacted. 
 Public Health 
 Land Owner / Manager 
 Local Fire Management (Fire Marshall) 
 Historic Property Specialist 
 Province / State Resource Agency 
 Aboriginal / Native American interests 

 What is / will be the impact to surface water intakes and wells. 
 Are endangered habitats / endangered species present? 
 Is area used by Migratory Animals? 
 What wildlife is present? 

Burn Plan

 How much of the oil is expected to burn? 
 How long will it be expected to burn? 
 How will burn be ignited? 
 How will burn be extinguished? 
 How will burned oil residue be collected? 
 What are the monitoring protocols? 

DISPERSANT USE  

Dispersants are not commonly used on inland spills. Working closely with Federal, 
Province / State and local agencies will be necessary for gaining approval to use 
dispersants. Since dispersants do not eliminate the oil, only break up and spread the oil 
throughout the water column, it is important to look at the total effect the oil will have on 
the environment while considering the use of dispersants.  
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APPENDIX A 

RESPONSE EQUIPMENT/RESOURCES 
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A.1 COMPANY OWNED RESPONSE EQUIPMENT 

The Company owns and operates oil spill response equipment contained within 
response trailers staged throughout the pipeline system. This equipment is maintained 
according to manufacturer's recommendations by Company and/or contracted 
personnel. An equipment summary detailing locations, type and amount stored in the 
response trailers is listed in Figure A.1. The Company also has contracts in place with 
Oil Spill Removal Organizations and other clean-up contractors that are capable of 
responding to all discharges along the Pipeline. Figure A.2 lists the contracted Oil Spill 
Removal Organizations.  

20' boom trailers are located at the Hardisty Pump Station (Alberta), Regina Pump 
Station (Saskatchewan), in Valley City (North Dakota) at an external contractor site, and 
in Brookings (South Dakota) at a TransCanada office location.  

The Qualified Individual has the authority to activate other private contractors, experts, 
and consultants as the situation demands.  

All Pipeline personnel who might be involved in an oil spill have been informed that 
detergents or other surfactants are prohibited from being used on an oil spill in the water 
and that dispersants can only be used with the approval of the Canadian Regional 
Environmental Emergency Team (REET) or US Regional Response Team, the 
interagency group composed of Federal and State agency representatives that 
coordinates oil spill response.  

A.2  OTHER COMPANY RESOURCES 

Additional Company spill response equipment and manpower resources are not 
available to supplement the response operation; however, third party contractors will be 
activated on an as needed basis.  

A.3  CONTRACT RESOURCES 

The resources will be secured from a Company approved contractor. Management will 
typically handle notification/implementation of these resources. Figure A.2 provides a 
quick reference to the Oil Spill Removal Organizations and details their response 
capability and estimated response times. Telephone reference is provided in Figure 1.5. 
(Note: The Company will ensure that each OSRO has a comprehensive maintenance 
program and applicable training / drills programs in place at contract renewal.)  

A.4  COOPERATIVE/MUTUAL AID RESOURCES 

The Company is a member of the following Oil Spill Cooperatives or mutual aid groups:  

 Western Canadian Spill Services Ltd.  
 Alberta -Area U and S Oil Spill Cooperatives  
 Saskatchewan -Area 3, 6, and 4 & 5 Oil Spill Cooperatives  
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A.5  VOLUNTEERS 

Volunteers will not be utilized by the Company for the response operations. In the U.S., 
all volunteers will be referred to the Federal Regional Response Team.  

A.6  COMMUNICATIONS 

Effective and efficient communications systems are essential for emergency response at 
every level. The communications system will be utilized to gather information and current  
status reports as well as to provide coordination and direction to widely separated work 
groups involved in search, containment/diversion, repair, traffic control, public control or 
evacuation, and restoration. 

The Company's overall Emergency Notification Chart (Figure 1.2) indicates individuals 
within the Company and governmental agencies (Figure 1.5) who must be contacted in 
the event of an emergency.

Notification information for the Qualified Individuals, Alternate Qualified Individuals, 
emergency response contractors, and governmental agencies is located in Section 1.0 
and the Response Zone Annexes.  

Lines of communication between the Incident Commander, local personnel, and 
contractors are demonstrated in the organization charts provided in Figures 3.1 and 3.2. 
Communication of the overall spill response operation between the Company and the 
responsible government agencies will occur between the Incident Commander and the 
Federal On-Scene Coordinator.  

Central Communications System  

Prearranged communication channels are of the utmost importance in dealing with 
Company emergencies. The notification procedures and telephone contacts 
documented in Section 1.0 will be reviewed in accordance with the earlier documented 
updating procedures. The predetermined communications channels include the 
following:  

 A list of emergency telephone numbers for internal management and emergency 
response personnel (Figures 1.2 and 1.5).  

 A list of emergency telephone numbers for various external resources such as 
the Fire Departments, Public Officials and local agencies is provided in the 
Annexes.

 A list of emergency telephone numbers for contract response resources (Figure 
1.5).

Communications Equipment 
Field communications during a spill response will be handled via radios, telephones, 
cellular phones, fax machines, and computers and will be maintained by Company 
personnel. In the event of a Worst Case Discharge, field communications will be 
enhanced with contract resources as the situation demands.  
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Communications Type 

Voice communications may be conducted over the public telephone system or Company 
provided two-way radio equipment.  

Radios - Hand-held and vehicle-mounted radio sets are the most effective means of 
communication for the field response operation. The units are battery operated, multi-
channeled, and have a typical range that will cover the area of the response operation. 
Additional radio sets and battery packs/charges will be necessary in the event of a 
prolonged response operation.

Telephone (Conventional) - Conventional land line telephones are the most effective 
means of communication for regulatory and advisory notifications during a spill response 
operation. Additional telephone lines can be installed in the event of a prolonged 
response operation. All major facilities have access to standard telephone service. 

Cellular - Cellular telephones are useful during spill events giving the user the ability to 
travel while using the communication system.

FAX Machines - FAX machines allow for a rapid transfer of information/documentation 
such as status reports/updates, written notifications, and purchase orders. All 
administrative offices have facsimile machines.

Computers - Computers are commonly used in networks which allow access to various 
other locations and company personnel. Computers also speed the consolidation of 
information and preparation of a written report.
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FIGURE A.1  
COMPANY OWNED SPILL RESPONSE EQUIPMENT 

COMPANY OWNED RESPONSE EQUIPMENT
5 SPILL RESPONSE TRAILERS (ONE PER RESPONSE ZONE)

Description Quantity
Response boat 18.5 foot work boat with a 60 HP outboard  1 
Jon boat 14 foot Safety boat with a 9.9 hp  1 
34 ft Equipment trailer with 6 ft office includes equipment shelving, heat lights, 
power awning, rear ramp door and 1 side door. Roof rack for storage of the 14' 
boat and 500ft boom.  

1

River Boom 6" x 6'  500 ft 
Portable dam 50 ft  1
Diesel /hydraulic Skimming System with diesel power transfer pump and hoses  1 

Sorbent pads  5 bales 
Sorbent boom  5 bales 
500 gallon portable tank  1
2,000 gallon portable tank  1 
10,000 gallon portable bladder  1 
Winter equipment(e.g. Chain saws, chains, pry bars, ropes, ice, augers)  varies 
Bird Hazing Kit  1
20' boom Trailer  1
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FIGURE A.2 
RESPONSE RESOURCES

Zone : Not determined
Area : Not determined

OSRO Name Contract Number Environment 
Type 

Facility Classification Level 

MM W1 W2 W3 
National Response 
Corporation  

TBD  River/Canal  X  X  X  X  

Inland  X  X  X  X  

Open Ocean  X  X  X  X  

OffShore  X  X  X  X  

Near Shore  X  X  X  X  

Great Lakes      
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FIGURE A.3 
USCG OSRO CLASSIFICATIONS 

The USCG has classified OSROs according to their response capabilities, within each Captain of the 
Port (COTP) zone, for vessels and for facilities in four types of environments. Response capabilities 
are rated MM, W1, W2, or W3 as described below: 

MINIMUM EQUIPMENT REQUIREMENTS FOR OSRO CLASSIFICATION

Classification Resource Quantity 
Guidelines

Maximum Facility Response 
Times

Maximum Vessel Response 
Times

Rivers/Canals 

MM Protective Boom: 4,000*ft 
EDRC:; 1,200 bbls TSC: 
2,400 bbls  

High Volume Ports: 6 hours 
Other Ports: 12 hours  

High Volume Ports:12 hours Other 
Ports: 24 hours  

W1 Protective Boom: 25,000*ft 
EDRC:; 1,875 bbls TSC: 
3,750 bbls  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

High Volume Ports:12 hours Other 
Ports: 24 hours  

W2 Protective Boom: 25,000*ft 
EDRC:; 3,750 bbls TSC: 
7,500 bbls  

High Volume Ports: 30 hours 
Other Ports: 36 hours  

High Volume Ports:36 hours Other 
Ports: 48 hours  

W3 Protective Boom:25,000*ft 
EDRC:; 7,500 bbls TSC: 
15,000 bbls  

High Volume Ports: 54 hours 
Other Ports: 60 hours  

High Volume Ports:60 hours Other 
Ports: 72 hours 

Great Lakes 

MM Protective Boom: 6,000*ft 
EDRC:; 1,250 bbls TSC: 
2,500 bbls  

All Ports: 6 hours  All Ports: 12 hours  

W1 Protective Boom:30,000*ft 
EDRC:; 6,250 bbls TSC: 
12,500 bbls  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

High Volume Ports:12 hours Other 
Ports: 24 hours  

W2 Protective Boom:30,000*ft 
EDRC:; 12,500 bbls TSC: 
25,000 bbls  

All Ports: 36 hours  All Ports: 42 hours  

W3 Protective Boom:30,000*ft 
EDRC:; 25,000 bbls TSC: 
50,000 bbls  

All Ports: 60 hours  All Ports: 66 hours  
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MINIMUM EQUIPMENT REQUIREMENTS FOR OSRO CLASSIFICATION

Classification Resource Quantity 
Guidelines

Maximum Facility Response 
Times

Maximum Vessel Response 
Times

Inland 

MM Protective Boom:6,000*ft 
EDRC:; 1,200 bbls TSC: 
2,400 bbls  

High Volume Ports: 6 hours 
Other Ports: 12 hours  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

W1 Protective Boom: 30,000*ft 
EDRC:; 12,500 bbls TSC: 
25,500 bbls  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

W2 Protective Boom: 25,000*ft 
EDRC:; 12,500 bbls TSC: 
25,500 bbls  

High Volume Ports: 30 hours 
Other Ports: 36 hours  

High Volume Ports: 36 hours 
Other Ports: 48 hours  

W3 Protective Boom: 25,000*ft 
EDRC:; 50,500 bbls TSC: 
100,500 bbls  

High Volume Ports: 54 hours 
Other Ports: 60 hours  

High Volume Ports: 60 hours 
Other Ports: 72 hours 

Great Lakes 

MM Protective Boom: 8,000*ft 
EDRC:; 1,200 bbls TSC: 
2,400 bbls  

High Volume Ports: 6 hours 
Other Location: 24 hours  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

W1 Protective Boom: 30,000*ft 
EDRC:; 12,500 bbls TSC: 
25,500 bbls  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

W2 Protective Boom: 30,000*ft 
EDRC:; 25,500 bbls TSC: 
50,500 bbls  

High Volume Ports: 30 hours 
Other Ports: 36 hours  

High Volume Ports: 36 hours 
Other Ports: 48 hours  

W3 Protective Boom: 30,000*ft 
EDRC:; 50,000 bbls TSC: 
100,000 bbls  

(for open ocean, plus travel 
time from shore) High Volume 
Ports: 54 hours Other 
Location: 60 hours  

(for open ocean, plus travel time 
from shore) High Volume Ports: 
60 hours Other Location: 72 
hours
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MINIMUM EQUIPMENT REQUIREMENTS FOR OSRO CLASSIFICATION

Classification Resource Quantity 
Guidelines

Maximum Facility Response 
Times

Maximum Vessel Response 
Times

Offshore

MM Protective Boom:6,000*ft 
EDRC:; 1,200 bbls TSC: 
2,400 bbls  

High Volume Ports:6 hours 
Other Ports: 12 hours  

High Volume Ports: 12 hours 
Other Ports: 24 hours  

W1 Protective Boom: 15,000*ft 
EDRC: 12,500 bbls TSC: 
25,500 bbls  

High Volume Ports:24hours 
Other Ports: 48hours  

High Volume Ports: 24 hours 
Other Ports: 48 hours  

W2 Protective Boom: 15,000*ft 
EDRC: 25,000 bbls TSC: 
50,000 bbls  

High Volume Ports:30hours 
Other Ports: 36hours  

High Volume Ports: 36hours 
Other Ports: 48hours  

W3 Protective Boom: 15,000*ft 
EDRC: 50,000 bbls TSC: 
100,000 bbls  

High Volume Ports:54hours 
Other Ports: 60hours  

High Volume Ports: 60hours 
Other Ports: 72hours  

Open Ocean 

MM Protective Boom: 0*ft 
EDRC: 1,200 bbls TSC: 
2,400 bbls  

High Volume Ports:6hours 
Other Ports: 12hours  

High Volume Ports: 12hours 
Other Ports: 24hours  

W1 Protective Boom: 0*ft 
EDRC: 12,500 bbls TSC: 
25,000 bbls  

High Volume Ports:6hours 
Other Ports: 12hours  

High Volume Ports: 12hours 
Other Ports: 24hours  

W2 Protective Boom: 0*ft 
EDRC: 25,000 bbls TSC: 
50,000 bbls  

High Volume Ports:30hours 
Other Ports: 36hours  

High Volume Ports: 36hours 
Other Ports: 48hours  

W3 Protective Boom: 0*ft 
EDRC: 50,000 bbls TSC: 
100,000 bbls  

High Volume Ports:54hours 
Other Ports: 60hours  

High Volume Ports: 60hours 
Other Ports: 72hours  

1.  Rivers/canals include bodies of water, including the Intracoastal Waterway and other bodies artificially created for navigation, confined within 
an inland area and having a project depth of 12 feet (3.66 meters).  

2.  EDRC stands for "effective daily recovery capacity," or the calculated recovery capacity of oil recovery devices determined by using a formula 
that takes into account limiting factors such as daylight, weather, sea state, and emulsified oil in the recovered material.  

3.  TSC stands for "temporary storage capacity," meaning sufficient storage capacity equal to twice the EDRC of an OSRO. Temporary storage 
may include inflatable bladders, rubber barges, certified barge capacity, or other temporary storage that can be utilized on scene at a spill 
response and which is designed and intended for the storage of flammable or combustible liquids. It does not include vessels or barges of 
opportunity for which no pre-arrangements have been made. Fixed shore-based storage capacity, ensured available by contract or other 
means, will be acceptable.  

* In addition, 1,000 feet of containment boom plus 300 feet per skimming system.  
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FIGURE A.4 
AGREEMENTS/CONTRACTS 
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NRC Packet 





National Response Corporation, Inc. 

National Response Corporation, Inc. is an Oil Spill Response Organization contracted to 
conduct oil recovery for TransCanada Keystone Limited Partnership and TC Oil Pipeline 
Operations, Inc.  National Response Corporation uses a network of associated cleanup 
contractors throughout North America and the world.  National Response Corporation 
has been certified by the United States Coast Guard, as described in the Emergency 
Response Manual, to respond to releases along the length of the Pipeline. 

For further information about National Response Corporation and a list of response 
equipment you can visit their website at http://www.nrcc.com.
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APPENDIX B 

DISPOSAL PLAN 
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B.1 OVERVIEW

A major oil spill response would generate significant quantities of waste materials 
ranging from oily debris and sorbent materials to sanitation water and used batteries. All 
these wastes need to be classified and segregated (i.e., oily, liquid, etc.), transported 
from the site, and treated and/or disposed at approved disposal sites. Each of these 
activities demands that certain health and safety precautions be taken, which are strictly 
controlled by Federal and State Laws and Regulations. This Section provides an 
overview of the applicable State Regulations governing waste disposal, and a discussion 
of various waste classification, handling, transfer, storage, and disposal techniques. It is 
the responsibility of the Environmental Unit to manage waste disposal needs during an 
oil spill cleanup.  

B.2 WASTE CLASSIFICATION

Oily-Liquid Wastes 

Oily liquid wastes (i.e., oily water and emulsions) that would be handled, stored, and 
disposed during response operations are very similar to those handled during routine 
storage and transfer operations. The largest volume of oily liquid wastes would be 
produced by recovery operations (e.g., through the use of vacuum devices or skimmers). 
In addition, oily water and emulsions would be generated by vehicle operations (e.g., 
spent motor oils, lubricants, etc.), and equipment cleaning operations.  

Non-Oily -Liquid Wastes 

Response operations would also produce considerable quantities of non-oily liquid 
wastes. Water and other non-oily liquid wastes would be generated by the storage area 
and stormwater collection systems, equipment cleaning (i.e., water contaminated with 
cleaning agents), and office and field operations (i.e., sewage, construction activities).  

Solid Wastes 

A solid waste is defined as any discarded material provided that it is not specifically 
excluded under the regulations. These exclusions cover materials such as domestic 
sewage and mixtures of sewage discharged through a sewer system or industrial 
wastewater point source discharges.  

A discarded material is any material which is abandoned (disposed, burned or 
incinerated) or accumulated, stored or treated prior to being abandoned. A discarded 
material is also any material recycled or any material considered inherently wastelike. 
Recycled material is considered solid waste when used in a manner constituting 
disposal, placed on land or burned for energy recovery.  
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A solid waste may be considered a hazardous waste. A solid waste, as defined above, 
may be a hazardous waste if it is not excluded from regulation and is either a listed 
hazardous waste or exhibits the characteristics of a hazardous waste. A solid waste 
exhibits the characteristics of a hazardous waste if it exceeds the thresholds established 
in determining the following:  

1. Ignitability  

2. Corrosivity  

3. Reactivity  

4. Toxicity  

A solid waste may also become a hazardous waste if it is mixed with a listed hazardous 
waste or, in the case of any other waste (including mixtures), when the waste exhibits 
any of the characteristics identified above.  

Oily -Solid / Semi-Solid Wastes 

Oily solid/semi-solid wastes that would be generated by containment and recovery 
operations include damaged or worn-out booms, disposable/soiled equipment, used 
sorbent materials, saturated soils, contaminated beach sediments, driftwood, and other 
debris.

Non-Oily -Solid / Semi-Solid Wastes 

Non-oily solid/semi-solid wastes would be generated by emergency construction 
operations (e.g., scrap, wood, pipe, and wiring) and office and field operations (i.e., 
refuse). Vessel, vehicle, and aircraft operations also produce solid wastes.  

B.3  WASTE HANDLING 

A primary concern in the handling of recovered oil and oily debris is contaminating 
unaffected areas or recontaminating already cleaned areas. Oily wastes generated 
during the response operations would need to be separated by type and transferred to 
temporary storage areas and/or transported to incineration or disposal sites. Proper 
handling of oil and oily wastes is imperative to ensure personnel health and safety.  

Safety Considerations 
Care shall be taken to avoid or minimize direct contact with oily wastes. All personnel 
handling or coming into contact with oily wastes shall wear protective clothing. A barrier 
cream can be applied prior to putting on gloves to further reduce the possibility of oily 
waste absorption. Safety goggles shall be worn by personnel involved in waste handling 
activities where splashing might occur. Any portion of the skin exposed to oily waste 
should be washed with soap and water as soon as possible. Decontamination zones 
should be set up during response operations to ensure personnel are treated for oil 
exposure.
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Wastes Transfer 
During response operations, it may be necessary to transfer recovered oil and oily debris 
from one point to another several times before the oil and oily debris are ultimately 
recycled, incinerated or disposed at an appropriate disposal site. Depending on the 
location of response operations, any or all of the following transfer operations may occur:  

 From portable or vessel-mounted skimmers into flexible bladder tanks, storage 
tanks of the skimming vessel itself, or a barge.  

 Directly into the storage tank of a vacuum device.  

 From a skimming vessel or flexible bladder to a barge.  

 From a vacuum device storage tank to a barge.  

 From a barge to a tank truck.  

 From a tank truck to a processing system (e.g., oil/water separator).  

 From a processing system to a recovery system and/or incinerator.  

 Directly into impermeable bags that, in turn, are placed in impermeable 
containers.  

 From containers to trucks.  

There are four general classes of transfer systems that may be employed to affect oily 
waste transfer operations:  

Pumps: Rotary pumps, such as centrifugal pumps, may be used when 
transferring large volumes of oil, but they may not be appropriate for pumping 
mixtures of oil and water. The extreme shearing action of centrifugal pumps 
tends to emulsify oil and water, thereby increasing the viscosity of the mixture 
and causing low, inefficient transfer rates. The resultant emulsion would also be 
more difficult to separate into oil and water fractions. Lobe or "positive 
displacement" pumps work well on heavy, viscous oils, and do not emulsify the 
oil/water mixture. Double-acting piston and double acting diaphragm pumps are 
reciprocating pumps that may also be used to pump oily wastes.  
Vacuum Systems: A vacuum truck may be used to transfer viscous oils but they 
usually pick up a very high water/oil ratio.
Belt/Screw Conveyors: Conveyors may be used to transfer oily wastes 
containing a large amount of debris. These systems can transfer weathered 
debris laden oil either horizontally or vertically for short distances (i.e., 10 feet) 
but are bulky and difficult to set up and operate.
Wheeled Vehicles: Wheeled vehicles may be used to transfer liquid wastes or 
oily debris to storage or disposal sites. These vehicles have a limited transfer 
volume (i.e., 100 barrels) and require good site access.
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B.4  WASTE STORAGE 

Interim storage of recovered oil, oily and non-oily waste would be considered to be an 
available means of holding the wastes until a final management method is selected. In 
addition, the segregation of wastes according to type would facilitate the appropriate 
method of disposal. The storage method used would depend upon:  

 The type and volume of material to be stored.  

 The duration of storage.  

 Access.  

During an oil spill incident, the volume of oil that can be recovered and dealt with 
effectively depends upon the available storage capacity. Typical short-term storage 
options are summarized in Figure B.1. The majority of these options can be used either 
onshore or offshore.  

If storage containers such as bags or drums are used, the container must be clearly 
marked with the proper Canadian Transport Dangerous Goods/United States 
Department of Transportation marking to indicate the type of material/waste contained 
and/or the ultimate disposal option.  

Fuel barges may be the best option for temporary storage of oil recovered in open 
waters and frac tanks for inland spills. Depending on size, these vessels may be able to 
hold up to 6,000 barrels of oil and water and frac tanks may hold up to 500-550 barrels. 
The barge deck can be used as a platform for operating oil spill clean-up equipment and 
storing containment boom.  

Steel or rubber tanks can be used to store oil recovered near the shoreline. To facilitate 
offloading, demulsifiers may be used to break emulsions prior to placing the recovered 
substance into the barges or storage tanks.  
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Use of any site for storage is dependent on the approval of the local authorities. The 
following elements affect the choice of a potential storage site:  

 Geology  

 Ground water  

 Soil  

 Flooding  

 Surface water  

 Slope 

 Covered material  

 Capacity  

 Climatic factors 

 Land use  

 Toxic air emissions  

 Security  

 Access 

 Public contact 

B.5  WASTE DISPOSAL 

Techniques for Disposal of Recovered Oil 

Recovery, reuse, and recycling are the best choices for remediation of a spill, thereby 
reducing the amount of oily debris to be bermed onsite or disposed of at a solid waste 
landfill. Treatment is the next best alternative, but incineration and burning for energy 
recovery have more options within the state. There are some limitations and 
considerations in incinerating for disposal. Environmental quality of incineration varies 
with the type and age of the facility. Therefore, when incineration becomes an option 
during an event, local air quality authorities would be contacted for advice about 
efficiency and emissions of facilities within their authority. Approval of the local air 
authorities is a requirement for any incineration option. Landfilling is the last option. Final 
disposal at a solid or dangerous waste landfill is the least environmentally sound method 
of dealing with a waste problem such as oily debris.  

Note: Prior to the disposal of ANY waste products, the Incident Commander or his 
designee must contact the Keystone / TransCanada Community, Safety and 
Environmental Department to receive direction and guidance on the proper 
disposal methods and procedures. 
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During an oil spill incident, the Company would consult with the proper regulating agency 
to identify the acceptable disposal methods and sites appropriately authorized to receive 
such wastes. The Company maintains a list of approved disposal sites that satisfy local, 
Province/State, and Federal  

Regulations and Company requirements: This identification of suitable waste treatment 
and disposal sites would be prepared by the Environmental Unit in the form of an 
Incident Disposal Plan which must be authorized by the U.S. Coast Guard and/or the 
Environmental Protection Agency or National Energy Board.  

An Incident Disposal Plan would include predesignated interim storage sites, 
segregation strategies, methods of treatment and disposal for various types of debris, 
and the locations/contacts of all treatment and disposal site selections. Onsite 
treatment/disposal is preferred.  

In order to obtain the best overall Incident Disposal Plan, a combination of methods 
should be used. There is no template or combination of methods that can be used in 
every spill situation. Each incident should be reviewed carefully to ensure that an 
appropriate combination of disposal methods is employed.  

The different types of wastes generated during response operations would require 
different disposal methods. To facilitate the disposal of wastes, they should be separated 
by type for temporary storage, transport and disposal. Figure B.2 lists some of the 
options that would be available to segregate oily wastes. The figure also depicts 
methods that may be employed to separate free and/or emulsified water from the oily 
liquid waste.  

The following is a brief discussion of some disposal techniques available for recovered 
oil and oily debris.  

Recycling

This technique entails removing water from the oil and blending the oil with 
uncontaminated oil. Recovered oil can be shipped to refineries provided that it is exempt 
from hazardous waste regulations. There it can be treated to remove water and debris, 
and then blended and sold as a commercial product.  

The Company's designated Disposal Specialist is responsible for ensuring that all waste 
materials be disposed at an internally approved disposal site.  
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Incineration

This technique entails the complete destruction of the recovered oil by high temperature 
thermal oxidation reactions. There are licensed incineration facilities as well as portable 
incinerators that may be brought to a spill site. Incineration may require the approval of 
the local Air Pollution Control Authority. Factors to consider when selecting an 
appropriate site for onsite incineration would include:  

 Proximity to recovery locations.  

 Access to recovery locations.  

 Adequate fire control.  

 Approval of the local air pollution control authorities.  

In Situ Burning / Open Burning 

Burning techniques entail igniting oil or oiled debris and allowing it to burn under ambient 
conditions. These disposal techniques are subject to restrictions and permit 
requirements established by federal, province/state and local laws. They would not be 
used to burn Polychlorinated biphenyls, waste oil containing more than 1,000 parts per 
million of halogenated solvents, or other substances regulated by the Environmental 
Protection Agency or Environment Canada. Permission for in situ burning may be 
difficult to obtain when the burn takes place near populated areas.  

As a general rule, in situ burning would be appropriate only when atmospheric conditions 
will allow the smoke to rise several hundred feet and rapidly dissipate. Smoke from 
burning oil will normally rise until its temperature drops to equal the ambient 
temperature. Afterwards, it will travel in a horizontal direction under the influence of 
prevailing winds.  

Landfill Disposal 

This technique entails burying the recovered oil in an approved landfill in accordance 
with regulatory procedures. Landfill disposal of free liquids is prohibited by Federal Law 
in the United States.  

With local health department approval, non-burnable debris which consists of oiled 
plastics, gravel and oiled seaweed, kelp, and other organic material may be transported 
to a licensed, lined, approved municipal or private landfill and disposed of in accordance 
with the landfill guidelines and regulations. Landfill designation would be planned only for 
those wastes that have been found to be unacceptable by each of the other disposal 
options (e.g., waste reduction, recycling, energy recovery). Wastes would be disposed 
only at Company-approved disposal facilities. The Disposal Specialist is responsible for 
ensuring that all waste materials are disposed at a Company internally approved 
disposal site. Disposal at a non-approved facility would require approval by the Disposal 
Specialist prior to sending any waste to such a facility.  
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FIGURE B.1 
TEMPORARY STORAGE METHODS

CONTAINER ONSHORE OFFSHORE SOLIDS LIQUIDS NOTES
Barrels x x x x May require handling 

devices. Covered and 
clearly marked. 

Tank Trucks  x  x  x  Consider road 
access. Barge-mounted 
offshore.

Dump/Flat Bed 
Trucks-Roll-offs  

x x May require impermeable 
liner and cover. Consider 
flammability of vapors at 
mufflers.

Barges  x  x  x  Liquids only in 
tanks. Consider venting of 
tanks.

Oil Storage 
Tanks  

x  x  x  Consider problems of large 
volumes of water in oil.  

Bladders  x  x  x  May require special hoses 
or pumps for oil transfer.  

Frac Tanks  x  x  Consider road access.  



Appendix B Disposal Plan 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. B-10 September 2010

FIGURE B.2 
OILY WASTE SEPARATION AND DISPOSAL METHODS 

TYPE OF 
MATERIAL SEPARATION METHODS DISPOSAL METHODS

LIQUIDS
Non-emulsified oils  Gravity separation of free water  Incineration Use of recovered oil as 

refinery/production facility feedstock  

Emulsified oils  Emulsion broken to release water by:  
 heat treatment  
 emulsion breaking chemicals 
 mixing with sand  
 centrifuge 
 filter/belt press  

Use of recovered oil as refinery/production 
facility feedstock  

SOLIDS
Oil mixed with sand 
and soil  

Collection of liquid oil leaching from sand 
during temporary storage Extraction of oil from 
sand by washing with water or solvent 
Removal of solid oils by sieving  

Incineration Use of recovered oil as 
refinery/production facility feedstock Direct 
disposal Stabilization with inorganic 
material Degradation through land farming 
or composting  

Oil mixed with 
cobbles or pebbles  

Screening Collection of liquid oil leaching from 
materials during temporary storage Extraction 
of oil from materials by washing with water or 
solvent

Incineration Direct Disposal Use of 
recovered oil as refinery/production facility 
feedstock

Oil mixed with 
wood and sorbents  

Screening Collection of liquid oil leaching from 
debris during temporary storage Flushing of oil 
from debris with water  

Incineration Direct disposal Degradation 
through land farming or composting for oil 
mixed with seaweed or natural sorbents  
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APPENDIX C 

BASICS OF OIL SPILL RESPONSE 
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C.1  DIKES, BERMS AND DAMS 

Dikes, berms, and dams are land-based tactics, with the objective of containing spilled 
oil and limiting spreading of oil slicks, thus minimizing impacts to the environment. Dikes, 
berms and dams are embankment structures built-up from the existing terrain, placed to 
contain and accumulate oil for recovery. These barriers can serve to:  

 Contain and stabilize a contaminated area.  

 Contain or divert oil on water or oil that has potential to migrate.  

 Create cells for recovery.  

 Use natural depressions to act as containment areas for recovery.  

The tactic may be deployed in association with a recovery tactic, such as Shoreline 
Recovery or On-land Recovery. Dikes, berms, and dams are most effective when placed 
before oil arrives. Dikes, berms, and dams can also be used to exclude oil from a 
sensitive area, which is covered in the Beach Berms and Exclusion Dams tactic. The 
tactic can also be used in conjunction with an excavation tactic to enhance containment 
volumes (see Pits, Trenches, and Slots). The general strategy is to:  

1. Identify the location and trajectory of the spill or potential spill.  

2. Plan a deployment configuration that best supports the operating environment 

and available resources.  

3. Mobilize to the location and deploy response resources.  

4. Construct the containment structure and ensure it does not leak.  

5. Consider the need to remove any water-bottom that may collect beneath the oil 

inside the structure.  

6. Monitor the containment structure on an appropriate basis.  

7. If oil collects in the structure, utilize an appropriate recovery system for removal.  

Tactic Description

This tactic involves building an embankment perpendicular to the flow of the oil slick or 
around a contaminated area. Dike, berm, and dam structures can be constructed with a 
wide variety of materials including: soil, gravel, snow, sand bags, oil boom, timbers and 
logs. Selection of the construction material depends on the operating environment, 
location, available materials, and whether the structure is to be temporary or permanent. 
The containment area should be lined with an impermeable membrane, such as plastic 
sheeting, to keep oil and oily water from leaking or migrating into the soil. The structure 
may include a method to regulate flow, such as a weir or spill way. Dikes, berms, and 
dams can be built by manual labor or with earth-moving equipment depending on the 
location and available resources.  
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Deployment Configurations 

BERMS  

A containment berm can be constructed of available materials such as earth, gravel, or 
snow. Use earth-moving equipment or manual labor to construct the berm. Form the 
materials into a horseshoe shape ahead of the flow of oil. Use plastic sheeting to line the 
walls of a soil berm to prevent oil penetration. Sandbags filled with sand or other heavy 
material also make excellent containment barriers.  

DAMS  

An underflow dam can be used when there is too much water flow to allow for a 
complete blockage of a drainage channel. The dam is built of earth, gravel, or other 
barriers such as sandbags or plywood sheets. Wherever possible, line the upstream side 
of the dam with plastic sheeting to prevent erosion and penetration of oil into the dam 
material. Underflow dams use inclined culverts or pipes to move water downstream 
while leaving the spill contained behind the dam. The capacity of the pipe(s) should 
exceed the stream flow rate. It may be necessary to use pumps to remove water behind 
a dike. Valves or culvert plugs can also be used to control flow rate. Pipes must be 
placed on the upstream side of the dam, with the elevated end on the downstream side. 
Make sure that the upstream end of the pipe is submerged and below the oil/water 
interface. The height of the elevated downstream end of the pipe will determine the 
water level behind the dam.  

EXISTING ROADS  

Roadways that are built up above the terrain can be used as dikes. However, road 
construction usually allows for natural drainage through culverts or bridges. These 
drainage structures must be controlled to turn the road into a barrier.  

CULVERT BLOCKING  

A culvert can be blocked using sheet metal, plywood barriers, or inflatable culvert 
plugs. Use a full block only when the culvert will be blocked for the entire cleanup 
operation, if the oil floating on the water will not contaminate additional soil or tundra, 
and if blocking the water flow will not threaten the road. Otherwise, an adjustable weir or 
culvert plug should be used. Plywood and/or sandbags can also be used as culvert 
blocks, but are more labor-intensive and pose a higher potential for injury. A wood block 
may require a headwall with kickers oriented to support the boards or plywood. Place the 
blocking materials over the upstream end of the culvert. Plastic sheeting over the outside 
of the block will prevent oil penetration.  
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FIGURE C.1
Culvert Blocking 

EARTH MOVING EQUIPMENT  

A bulldozer, road grader, or front-end loader drives around the spill with its blade angled 
towards the spill, pushing earth or snow into a berm. Once the perimeter has been 
covered with an initial berm, shore-up areas as necessary.  

SNOW  

Because of the absorbent quality of snow, it makes an excellent berm for both 
containment and recovery. A snow berm can be strengthened by spraying it with a fine 
water mist that forms an ice layer on top of the snow. A snow berm is built around the 
areas of heaviest oiling to contain oil or diesel spilled to tundra and/or ice in winter.  

MESH FENCE  

Plastic mesh fencing may be used to quickly construct an underflow dam system. The 
mesh fencing is placed across the drainage and held in place with stakes. Absorbent 
boom, oil boom, plywood, or even dry dead grass can be placed on the upstream side of 
the fencing. Running water will find its way under the barrier fence, but oil floating on top 
of the water will be trapped. The advantages of this system are that it is lightweight and 
mobile.
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C.2  DEFLECTION BOOM 

Objective & Strategy 

The objective is to direct spilled oil away from a location to be protected or simply to 
change the course of the slick. “Deflection” is used to describe the tactic where oil is 
redirected away from an area but not recovered.  

Tactic Description 

The boom is placed at an optimum angle to the oil trajectory, using the movement of the 
current to carry oil along the boom and then releasing it into the current again with a new 
trajectory. The angle is chosen to prevent oil from entraining beneath the boom skirt. 
Boom may be held in place by anchors, vessels, or a boom control device.  

Deflection Boom may be used to temporarily avoid impacts to a sensitive area, but there 
is no recovery associated with the tactic, thus no oil is removed from the environment.  

The general strategy is to:  

1. Identify the location and trajectory of the spill or potential spill.  

2. Identify, prioritize, and select sensitive areas to be protected from impact.  

3. Select a deployment configuration that best supports the operating environment 

and available resources.  

4. Mobilize to the location and deploy the tactic.  

5. Place boom using secured anchor systems, mooring points, vessels, boom 

control devices, etc.  

6. Monitor and adjust the boom on an appropriate basis.  

BOOM ANGLE  

Select the appropriate boom angle to keep oil from entraining under the boom. Where 
currents exceed 3 knots the boom must be almost parallel to the current to prevent 
entrainment. In currents exceeding 3 knots, a cascade of boom arrays may be used; the 
first boom array will slow the velocity of the slick allowing subsequent arrays to deflect 
the oil.  

ANCHOR SYSTEMS  

Boom is secured in place using standard anchoring systems. Anchor sizes vary 
depending on the boom type and the operating equipment.  
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DEPLOYMENT CONFIGURATIONS  

Single Boom 

Boom is deployed from a site at an optimum angle to the current and anchored to deflect 
the oil away from a location. Figures C.2 and C.3 illustrate two single boom deflection 
techniques.

FIGURE C.2
Deflective Booming Technique (Single Boom Method) 

FIGURE C.3
Deflective Booming Technique (Single Boom Method)



Appendix C Basics of Oil Spill Response 

TransCanada-Keystone  Emergency Response Plan 
© 2010 O’Brien’s Response Management Inc. C-7 September 2010

FIGURE C.4
Deflective Booming Technique (Cascade Method) 

Cascade

Several booms are deployed in a cascade configuration when a single boom cannot be 
used because of fast current or because it is necessary to leave openings in the boom 
for vessel traffic, etc. This configuration can be used in strong currents where it may be 
impossible to effectively deploy one continuous section of boom. Shorter sections of 
boom used in a cascade deployment are easier to handle in faster water, thereby 
increasing efficiency. Additional equipment may be required to set and maintain this 
system as compared to the single boom configuration.  
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C.3  CONTAINMENT BOOM 

Objective & Strategy 

Containment booming is a fixed-boom tactic. The objective is to corral spilled oil on the 
water, usually near the source, thus minimizing spreading and impacts to the 
environment. It is usually deployed with Shoreline Recovery.  

This tactic can be deployed for oil spill migrating downstream or downhill to water or 
through water.

The general strategy is to:  

1. Identify the location and trajectory of the spill or potential spill.  

2. Select a deployment configuration that best supports the operating environment 

and available resources.  

3. Mobilize to the location and deploy the tactic.  

4. Place boom, using secure anchor system or mooring points.  

5. Monitor the boom on an appropriate basis.  

6. If oil collects in the boom, utilize an appropriate recovery tactic to remove it.  

Tactic Description 

Containment boom systems are comprised of the appropriate oil boom for containment 
and concentration, and anchoring systems to hold the boom in place.  

Containment boom systems are not recommended for the fast water environment 
because of the high probability of fixed-boom failure and the difficulty of anchoring in 
this environment.  

Containment boom systems are not recommended for the broken ice environment, 
because of the high probability of fixed-boom failure and loss due to ice encounters.  

Anchoring systems are often deployed first and then the boom is set from one anchor 
to the adjacent anchor. Boom can be placed from shoreline to shoreline.  

A second layer of containment boom, outside the primary boom, has two advantages:  

1. It breaks the sea chop and reduces its impact on the primary boom,  

2. It may capture oil that has escaped if the primary boom fails.  

Figure C.5 illustrates a simple containment booming technique.  
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Deployment Considerations 

 It is often advisable to “line” the containment boom with sorbent materials 

(passive recovery) to recover the sheen and reduce decontamination costs.  

 If the oil slick is moving, due to wind or current, consider containment at the 

source and ahead of the leading edge.  

 If spill is moving in excess of 1 knot consider the Diversion Boom Tactic.  

 Anchor systems must be selected based on the maximum stress that might be 

expected to occur on the boom array, considering stronger currents and winds 

than when the anchor is set.  

 Site conditions will influence deployment configuration options.  

 Combinations of Containment Boom and Diversion Boom tactics are often used 

together to optimize success.  

FIGURE C.5
Containment Booming Technique (Catenary Method) 
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C.4  DIVERSION BOOM 

Objective & Strategy 

The objective is to redirect the spilled oil from one location or direction of travel to a 
specific site for recovery. For the purposes of maintaining consistent and clear terms, 
diversion is always associated with oil recovery, in contrast with the term deflection, 
which is used to describe the tactic where oil is redirected away from an area but not 
recovered.

Tactic Description 

The Diversion Boom tactic is for water-born spills where there is some current, usually 
from 0.5 to 3.0 knots. The boom is placed at an optimum angle to the oil trajectory, using 
the movement of the current to carry oil along the boom to a recovery location. The 
angle is chosen to prevent oil from entraining beneath the boom skirt. Oil can be diverted 
to a shoreline or away from a shoreline or shoal waters. This tactic is always associated 
with a Shoreline Recovery. Figures C.6 and C.7 illustrate two diversionary booming 
techniques. These techniques are the Open Chevron and the Closed Chevron technique 
respectively.

FIGURE C.6
Open Chevron Booming Technique
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FIGURE C.7
Closed Chevron Booming Technique

ANCHOR SYSTEMS  

Boom is secured in place using standard anchoring systems. Anchor sizes vary 
depending on the boom type and the operating environment.  

Boom Angle 

Select the appropriate boom angle to keep oil from entraining under the boom. Note that 
the angle relative to the current decreases rapidly as the current increases. Where 
currents exceed 3 knots the boom must be almost parallel to the current to prevent 
entrainment. In currents exceeding 3 knots, a cascade of boom arrays may be used; the 
first boom array will slow the velocity of the slick allowing subsequent arrays to deflect 
the oil.  

Single Boom 

A basic diversion technique is to divert oil from a current to a recovery site along a 
shoreline. The recovery site is chosen where there is minimal current and a suitable 
recovery system can be deployed. The boom is then anchored at the site and deployed 
at an optimum angle to the current and secured/anchored to divert the oil to the 
shoreline for recovery.  
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C.5  SHORELINE RECOVERY 

Objective & Strategy 

The objective is to remove spilled oil that has been diverted to a designated recovery site 
accessible from the shore.  

Shoreline Recovery is usually deployed as part of another tactic, such as Diversion 
Boom strategy. When deployed in conjunction with another tactic, fewer personnel may 
be required.  

The general strategy is to:  

1. Identify the primary recovery site.  

2. Assess site conditions and access routes.  

3. Determine the appropriate recovery and storage systems based on oil type, 

access, and deployment restrictions.  

4. Mobilize and deploy equipment to recover and temporarily store the oil from the 

recovery site.

5. Take precautions to minimize contamination of the shoreline at the collection site.  

6. Man and monitor the system as appropriate.  

7. Store and transfer recovered oil and oily water according to an approved waste 

management plan.  

Tactic Description 

Shoreline recovery systems can be deployed from land access routes (beaches, all-
terrain vehicles), or water access. Access to the recovery site and the oil type will 
influence/dictate the options of equipment to be used.  
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SKIMMING SYSTEMS  

Shoreline recovery requires at least one portable skimming system to remove spilled oil. 
The typical portable skimming system includes:  

 Skimmer with pump and power pack  

 Hose (suction and discharge with fittings)  

 Oil transfer and decanting pump(s)  

 Repair kit (tools and extra parts)  

There are many models of skimmers to choose from, but they all fall into three types:  

Weir skimmers draw liquid from the surface by creating a sump in the water into 
which oil and water pour. The captured liquid is pumped from the sump to 
storage. Weir skimmers can recover oil at high rates, but they can also recover 
more water than oil, especially when the oil is in thin layers on the surface of the 
water. This creates the need to separate the water from the oil and decant it back 
into the environment. Otherwise, the recovered water takes available storage 
volume. Weir skimmers are best employed where oil has been concentrated into 
thick pools or where there are very large volumes of oil and recovered liquid 
storage capacity.  

Oleophilic skimmers pick up oil that adheres to a collection surface, leaving 
most of the water behind. The oil is then scraped from the collection surface and 
pumped to a storage device. Oleophilic skimmers do not recover oil as fast as 
weir skimmers, but they have the advantage of recovering very little water. 
Oleophilic skimmers may be used where oil is very thin on the surface. Oleophilic 
skimmers are a good choice where liquid storage capacity is limited.  

Suction skimmers use a vacuum to lift oil from the surface of the water. These 
skimmers require a vacuum pump or air conveyor system. Like weir skimmers, 
suction skimmers may also collect large amounts of water if not properly 
operated. Most suction skimmers are truck mounted and work best at sites with 
road access.

Primary Oil Storage Devices 

Primary oil storage devices for shoreline recovery can be portable tanks, bladders, or 
truck-mounted tanks on the shoreline. If access is not restricted, larger systems can be 
used and deployed by heavy lifting equipment. If the site is accessible by road, vacuum 
trucks may be used for oil recovery, storage, and transport.  
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Recovery Location 

Selection of a shoreline recovery location is critical to the success of this tactic. A 
recovery site should be in calm water with minimal currents. The site must have enough 
level ground to set up and operate a power pack and portable tanks. Sites with road 
access are preferred, but if not available, the site must have some other suitable access. 
Shelter, food and water for the response crew must also be considered in selecting a 
site.

C.6  ICE OPERATIONS 

Objective & Strategy 
Much like that of diversion booming, the objective is to redirect the spilled oil from one 
location or direction of travel to a specific site for recovery. With a layer of ice preventing 
the use of booming equipment, other response strategies must be employed.  

Tactic Description 

ICE SLOTTING  

Ice slotting (Figure C.8) may be used in cases where the ice is thick enough to support 
the response equipment and personnel. Consideration for the weakening and cracking of 
the ice must be taken when conducting ice slotting operations. Slotting Angle The slot 
should be angled at approximately 30 degrees to the river's edge. The slotting needs to 
be wide enough to place a skimming system into the water to recover the oil. The lead 
end of the slot should have a slight curve which parallels the river current to allow the 
current to push the oil towards the recovery area.  
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FIGURE C.8
Ice Slotting Technique

DEFLECTION BOARDS  

In place of using booming equipment it may be possible to use flat boards, such as 
plywood, to divert the oil under the ice into a recovery area, which has been cut out. To 
use this form of diversion, the depth of the water under the ice and the speed of the 
current ice must be considered. The angle in which the boards are placed is derived 
much like that of deflection booming. In any current above 3 knots, a series of cascading 
boards should be considered. Also, the depth of the water must be considered. The 
stronger the current the deeper the boards must be placed to prevent entrainment. If the 
water is not deep enough to place the boards to prevent entrainment, ice slotting 
methods may be required. Figure C.9 illustrates the overall method of using deflective 
boards. Figure C.10 illustrates a close up of the deflective board response method.  
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FIGURE C.9
Deflective Boards Recovery Strategy

FIGURE C.10
Close up view of the Deflective Board Strategy



 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation   

Nebraska Department  
of Environmental Quality 

 

Appendix F.4 

Fate and Transport Technical Memorandum 



 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation  i 

Nebraska Department  
of Environmental Quality 

TABLE OF CONTENTS 

A p p e n d i x  F . 4  Fate and Transport Technical Memorandum ..................................... F.4-1 

F.4.1 Introduction ................................................................................................................................. F.4-1 

F.4.1.1  Purpose of Report .................................................................................................... F.4-1 

F.4.1.2  Project Understanding ............................................................................................. F.4-1 

F.4.2 Methodology .............................................................................................................................. F.4-1 

F.4.2.1  Spill Scenario and Model Selection ...................................................................... F.4-1 

F.4.3 Hydrocarbon Fate and Transport ........................................................................................... F.4-2 

F.4.3.1  Crude Oil Composition ............................................................................................ F.4-2 

F.4.3.2  Constituent Phases .................................................................................................... F.4-3 

F.4.3.3  Constituent Properties .............................................................................................. F.4-4 

F.4.3.4  Geologic Properties ................................................................................................. F.4-7 

F.4.3.5  Properties Influenced by Hydrocarbons and Geology ..................................... F.4-8 

F.4.3.6  Fate of Hydrocarbons in the Subsurface .......................................................... F.4-11 

F.4.4 Release Scenario and Modeling Results ............................................................................. F.4-14 

F.4.4.1  Release Scenario ................................................................................................... F.4-14 

F.4.4.2  Continuous Source Release Model Description ................................................. F.4-15 

F.4.4.3  Calculation Summary ............................................................................................ F.4-16 

F.4.4.4  Model Results .......................................................................................................... F.4-17 

F.4.5 References ................................................................................................................................ F.4-20 

 

LIST OF TABLES 

Table F.4-1.  Selected Chemical Properties of Various Crude Oils ................................................. F.4-3 
Table F.4-2.  Summary of Model Output, Benzene Concentration at Initial Release: 10 mg/L 

(10,000 µg/L), Approx Lower Groundwater Velocity ......................................... F.4-18 
Table F.4-3.  Summary of Model Output, Benzene Concentration at Initial Release: 15 mg/L 

(15,000 µg/L), Lower Groundwater Velocity ........................................................ F.4-18 
Table F.4-4.  Summary of Model Output, Benzene Concentration at Initial Release: 10 mg/L 

(10,000 µg/L), Higher Groundwater Velocity ....................................................... F.4-18 
Table F.4-5.  Summary of Model Output, Benzene Concentration at Initial Release: 15 mg/L 

(15,000 µg/L), Higher Groundwater Velocity ....................................................... F.4-19 

 

  



Final Evaluation Report Appendix F.4 | Geology Technical Memorandum  
 

ii Nebraska’s Keystone XL Pipeline Evaluation January 2013 

ATTACHMENTS 

Attachment A.  Abbreviations and Acronyms 
Attachment B.  Modeling Runs 



Appendix F.4 | Fate and Transport Technical Memorandum  Final Evaluation Report 
 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation  F.4-1 

A P P E N D I X  F . 4  
FATE AND TRANSPORT TECHNICAL 
MEMORANDUM 

F.4.1 INTRODUCTION 

F.4.1.1 Purpose of Report 

The purpose of this technical report is to describe the physical, chemical, and biological factors 
that affect the fate and transport of crude oil if released to the ground or subsurface.  Special 
consideration is given to groundwater and environmental conditions similar to those found along 
the proposed Keystone XL Pipeline route through Nebraska.    

The report presents information on the properties of the crude oil that would be carried by the 
pipeline.  The technical report describes, in the context of a pipeline release, the properties of 
geology and groundwater and the complex interrelationship between crude oil constituents and 
the porous geologic media they could move through.  Lastly, the report presents a quantitative 
discussion of dissolved benzene movement in groundwater.  This technical report is not intended 
to evaluate other potentially adversely affected media or receptors.  The Final Evaluation Report 
does provide qualitative information on the impact of a potential release to air, land, and surface 
water. 

F.4.1.2 Project Understanding 

TransCanada Keystone Pipeline, LP (Keystone), proposes to construct, operate, and maintain a 
crude oil pipeline and ancillary facilities from Hardisty, Alberta, Canada, to Steele City, 
Nebraska, referred to as the Keystone XL Pipeline project.  The Nebraska Legislature directed 
the Nebraska Department of Environmental Quality (NDEQ) to evaluate the portion of the 
Keystone XL Pipeline project that has been rerouted to avoid the Sand Hills in Nebraska.    

NDEQ has requested that HDR Engineering, Inc. (HDR), assist it in conducting an 
environmental evaluation of Keystone’s proposed Nebraska Reroute and ultimately in producing 
an Evaluation Report.  As part of this environmental evaluation, NDEQ asked HDR to research 
the likely contents of the pipeline and evaluate the fate and transport of these materials if they 
were to be released to the ground or subsurface—particularly, with respect to impacts on 
Nebraska water resources. 

F.4.2 METHODOLOGY 

F.4.2.1 Spill Scenario and Model Selection 

Commenters expressed concern about potential oil spills from the pipeline and potential 
contamination of the Ogallala Aquifer.  This report was developed to describe how crude oil 
constituents change over time and move in the subsurface during a leak and the resultant impact 
on groundwater.   
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There are a number of analytical and numerical models that could be used to predict the 
movement of petroleum hydrocarbons in the subsurface, prior to contact with groundwater or 
after groundwater has been contacted.  Because the specific geology and hydrogeology of a 
potential release site are unknown, a one-dimensional analytical spreadsheet model was used.  
The focus of this paper is to document the results of modeling the fate and transport of chemicals 
of concern from a pipeline spill that had contacted groundwater, thus addressing the concern of 
comments from the public information meetings.  A receptor was assumed to be downgradient of 
the contaminant source, and the model inputs were selected to provide a conservative output.  
The selected model is being used by the State of California to identify constituent movement 
downgradient from a continuous source release.  This model was selected because it met the 
model selection criteria and has been widely used and reviewed.  The model effort assumed 
crude oil constituents (specifically benzene) had been continuously released to groundwater for 
several years, enough time to create a maximum plume condition. 

F.4.3 HYDROCARBON FATE AND TRANSPORT 

F.4.3.1 Crude Oil Composition 

Keystone has identified five categories of crude oil that would be transported through the 
pipeline: 

 Dilbit, produced from the Alberta oil sands in Canada  

 Synthetic crude oil, produced from the Alberta oil sands 

 Synbit, produced from the Alberta oil sands 

 Dilsynbit, produced from the Alberta oil sands 

 Conventional light crude oil, produced from the Bakken Formation in Montana and North 
Dakota 

The precise composition of crude oils, including dilbit and synthetic crude oil, varies 
considerably and is determined by the producers or shippers who consider this proprietary 
information.  However, the tariff for Keystone’s proposed pipeline, which would require 
approval by the U.S. Department of Energy’s Federal Energy Regulatory Commission (FERC), 
would provide shippers with a set of technical specifications regarding vapor pressure, sediment 
and water content, temperature, density, viscosity, and other chemical characteristics that may 
not be exceeded (DOS, 2011).  Keystone would not blend materials and would not add any 
products to the crude oils transported by the pipeline.  It would be the responsibility of each 
shipper to ensure that each batch of crude oil would meet Keystone’s specifications.   

Keystone has indicated the primary crude oil source for the Keystone XL Pipeline would 
originate from the Alberta Oil Sands and is referred to as bitumen.  The additive used to dilute 
the bitumen is known as a diluent.  One of the products that could be used as a diluent is natural 
gas condensate, the liquids that condense from natural gas when it is processed.  The dilbit is 
formed by blending the bitumen with the diluents and is typically blended using 70 to 75 percent 
bitumen and 25 to 30 percent diluent. 

Table F.4-1 on the following page presents publicly available information on oil sands-derived 
crude oils and conventional crude from the Bakken formation.  The specific crude oils presented 
in the table were selected to represent typical products that could be transported by the pipeline. 
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Table F.4-1.  Selected Chemical Properties of Various Crude Oils 

Crude Source 
Name 

Benzene  
(% by weight) 

BTEX 
(% by weight) 

Light Hydrocarbons 
(% by volume) 

Western Canada 

(Dilbit) 
Western Canadian 

Selecta 
0.16 0.80 10.1 

Western Canada 

(Dilbit) 
Cold Lake Dilbit 

Blenda 
0.23 1.0 12.6 

Western Canada 

(Dilbit) 
Seal Heavya 0.2 1.2 10.4 

Western Canada 

(Dilsynbit) 
Albian Heavya 0.14 1.1 10.7 

Western Canada 

(Heavy Crude) 
Western Canadian 

Blenda 
0.1 0.59 7.42 

Western Canada 

(Heavy Crude) 
Lloyd Blenda 0.2 0.92 10.5 

North Dakota 

(Light Crude) 
Bakken 
Crudeb,c, 

NA NA 16.3 

 
Notes: 
BTEX:  Benzene, toluene, ethyl benzene, xylene 
Light Hydrocarbons:  Crude oils from different sources contain different proportions of light hydrocarbons.  The 

table presents the sum of the butanes, pentanes, and hexanes (as a percentage) as an indicator of each oil’s 
relative lightness or heaviness. 

NA = Not available or not analyzed. 
 
a  Five-year average in <crudemonitor.ca> for Canadian oils. 
b  Capline.  2012.  Capline Crude Oil Quality.  Shell Pipeline Company, LP, Houston, TX,  
<http://www.caplinepipeline.com/Reports2.aspx>, retrieved on November 7, 2012. 
c Keystone response to NDEQ data request, September 10, 2012, revised Table 3.11-1 from Supplemental 

Environmental Report for the Nebraska Reroute (Keystone, 2012) (light hydrocarbons). 

F.4.3.2 Constituent Phases 

Once a petroleum product is released to the environment, its chemistry begins to be altered by 
constituent fate and transport processes such as leaching, volatilization, and biodegradation (Air 
Force Center for Environmental Excellence, 2005).  

The petroleum hydrocarbon constituents of a released free product may partition into four phases 
in the subsurface: 

 residual (adsorbed onto soil particles including organic matter) 

 vapor (in soil gas) 

 free or separate (liquid hydrocarbons) 

 aqueous (dissolved in water) 
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The two significant factors that affect constituent fate and transport are constituent characteristics 
and site characteristics.  How the chemical and physical properties of the crude oil constituents 
affect their fate and transport in the subsurface is described in Section F.4.3.3.  Geologic and 
subsurface properties that affect fate and transport and are likely to be encountered along the 
Nebraska Reroute portion of the Keystone XL Pipeline are presented in Section F.4.3.4. 

F.4.3.3 Constituent Properties 

The chemical and physical properties of petroleum hydrocarbon compounds that affect fate and 
transport include density, viscosity, solubility, interfacial tension, vapor pressure, volatility, soil 
water sorption coefficient, organic carbon partition coefficient, and biodegradation. 

Density 

Density, which refers to the mass per unit volume of a substance, is often presented as specific 
gravity (the ratio of a substance’s density to that of water) (EPA, 1996).  The density of water is 
about 1.0 g/mL at normal groundwater temperatures. The density of the crude oil in the 
Keystone XL Pipeline would be less than 1.0 and may range from around 0.85 g/mL to as high 
as 0.93 g/mL.  Because the crude oil would have a specific gravity less than water, it would tend 
to float on water. 

Density varies as a function of several parameters, most notably temperature; however, in most 
subsurface environments the temperature (and hence the density) remains relatively constant.  
The density of most fluids generally decreases as temperature increases.  Fluid temperatures 
inside the pipeline will be greater than ambient soil temperatures.  Keystone has stated that 
increased oil temperatures are the result of heat generated by the friction from oil moving 
through the pipeline.  According to the Final EIS (Appendix L, Figure 1), wintertime 
temperatures of the product would range from about 90 degrees Fahrenheit (°F) at the South 
Dakota-Nebraska border to about 95°F at the Nebraska-Kansas border.  Summertime 
temperatures would range between 120°F and 130°F in Nebraska (DOS, 2011a).  This estimate 
is based on a flow of 900,000 barrels per day.  At Keystone’s estimated maximum flow of 
830,000 barrels per day, the temperature would be expected to be less than this value.   

The increase in temperature will have the effect of reducing the density or making the product 
more buoyant.  Density not only affects the buoyancy of a liquid but also the subsurface 
mobility.  The hydraulic conductivity of a porous medium is a function of the density and 
viscosity of the liquid.  As the density increases, the hydraulic conductivity with respect to the 
liquid may also increase (EPA, 1995).  See Section F.4.3.4 for additional discussion on hydraulic 
conductivity.  

Once the soil temperature reaches a steady state, the soil adjacent to the pipeline could be as 
much as 40°F warmer than the ambient surrounding soil temperatures.  The projected soil 
temperature gradient is anticipated to be confined to an 8-foot-wide strip centered on the 
pipeline.  Additional information is provided in the Final Evaluation Report.  Under the scenario 
of a small undetected leak, the fluid within the Keystone XL Pipeline would migrate toward the 
cooler ambient temperature.  Two physical processes would have an impact on the density.  
Initially the higher temperature would cause the volatile fraction of the crude oil to vaporize.  
The loss of the lighter fractions would result in a higher density, additionally, because as the 
temperature would decrease the density would increase.     
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Viscosity 

Viscosity is a fluid’s resistance to flow and is caused by the internal friction developed between 
molecules within the fluid.  Viscosity can be considered to be a qualitative description in that the 
higher a fluid’s viscosity, the more resistive it is to flow.  Fluids with lower viscosity move more 
rapidly through the subsurface than fluids with higher viscosity.  This means that a less viscous 
petroleum product is generally more easily recovered from the subsurface and leaves a lower 
residual saturation than a more viscous petroleum product (see Section F.4.3.5 for additional 
discussion).  Viscosity is temperature-dependent.  The viscosity of most fluids will decrease as 
the temperature increases.  The lower the viscosity, the less energy and time needed for a fluid to 
flow in a porous medium.  The viscosity of a free product in the subsurface environment 
typically changes over time, becoming more viscous as more volatile components evaporate and 
dissolve from the liquid hydrocarbon mass, and, as is the case with the Keystone XL Pipeline, 
more viscous as the temperature decreases. 

Solubility 

Crude oil is a blend of many different chemical compounds, each with its own properties.  Each 
chemical has different solubility properties.  Solubility provides an important indication of a 
compound’s ability to migrate in the environment; highly soluble compounds will tend to move 
with groundwater, while insoluble compounds will not.  Water solubility refers to the maximum 
concentration of a chemical that dissolves in a given amount of pure water.  Environmental 
conditions, such as temperature and pH, can influence a chemical’s solubility, which, in turn, 
also affects a constituent’s volatilization from water.  The tendency for a compound to be 
transported by groundwater is directly related to its solubility and inversely related to both its 
tendencies to adsorb to soil and to volatilize from water.  Compounds with high water solubilities 
tend to desorb from soils and sediments, are less likely to volatilize from water, and are 
susceptible to biodegradation.  More information on solubility and the dissolution of constituents 
is in Section F.4.3.3. 

Interfacial Tension 

The surface of any liquid behaves as if it is covered by a thin stretched membrane.  This 
phenomenon is known as surface tension and depends on the nature of the liquid, the 
surrounding environment, and the temperature.  When this effect occurs between two liquid 
phases, it is referred to as interfacial tension.  The characteristics of free hydrocarbon movement 
are largely determined by tension that exists at the interface between immiscible fluids.  
Immiscible fluids, such as oil and water, are two liquids that are incapable of being combined to 
form a homogeneous mixture.  Interfacial tension causes a liquid to rise in a capillary tube (or in 
a porous medium such as soil) and form a meniscus.  The height of the capillary rise is inversely 
proportional to the radius of the tube (or the pore spaces in soil), which explains why the 
capillary rise is greater in fine-grained porous media than in coarse-grained material.  In general, 
higher surface tensions result in higher capillary pressure, which may produce higher residual 
saturation (Cohen et al., 1993).  The interfacial tension between a liquid and its own vapor is 
called surface tension.  The greater the interfacial tension, the greater the stability of the interface 
between the two fluids. 

Interfacial tension is the primary factor controlling wettability, which is further discussed in 
Section F.4.3.3.  
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Vapor Pressure 

Vapor pressure is a measure of the pressure at which a compound and its vapor are in 
equilibrium.  Thus, vapor pressure largely determines how quickly constituents will evaporate 
from surface soils or water bodies into the air (Dragun, 1988). 

Volatility 

The Henry’s Law Constant value (H) for a compound is the ratio of the compound’s vapor 
pressure to its aqueous solubility and is normally expressed in units of atm-m3/mol. 

 

Where:  atm = atmosphere 
  m3 = cubic meter 
  mol = mole fraction of compound 

 

The H value can be used to make general predictions about the compound’s tendency to 
volatilize from water.  Substances with H less than 10-7 atm-m3/mol will generally volatilize 
slowly, while compounds with H greater than 10-3 atm-m3/mol will volatilize rapidly (Cohen et 
al., 1993).  The Henry’s law relationship is valid only for dilute solutions where water 
concentrations are much less than the compound’s water solubility.  When petroleum 
concentrations in soils and soil water approach residual saturation, the relationship may not be 
valid. 

Soil-water Sorption Coefficient 

The soil-water sorption coefficient (Kd) is the tendency of a compound to be adsorbed onto soil 
or sediment particles.  Kd is measured as the ratio of the amount of the chemical sorbed per unit 
weight of soil or sediment to the concentration of the chemical in solution.  The magnitude of the 
sorption for most soil/water systems is a function of the resistance of the chemical to dissolve in 
water as measured by the water solubility and the organic carbon content of the soil.  
Compounds that are less soluble in water tend to adsorb more strongly onto soil particles.  
Because most petroleum constituents are nonionic (the electrons of the chemical are shared 
rather than being bound together by the attraction between oppositely charged ions), they adsorb 
more readily to organic carbon rather than mineral particles in soil (Dragun, 1988).  Therefore, 
adsorption is a more important process in aquifers with high organic carbon content.  In addition, 
adsorption reactions between petroleum constituents and organic particles are usually chemical 
in nature, and, therefore, are reversible equilibrium reactions.  Thus they will also desorb from 
these particles as well.  In general, adsorption retards the movement of constituents in aquifers. 

Organic Carbon Partition Coefficient 

The organic carbon partition coefficient (Koc) describes the sorption affinity a chemical has for 
organic carbon and consequently the tendency for compounds to be adsorbed to soil and 
sediment (based on the organic carbon content of the soil or sediment).  This coefficient is often 
referred to as the adsorption coefficient.  A high Koc indicates that organic chemicals bond 
tightly to organic matter in the soil, so less of the chemical is available to move into groundwater 
or surface water.  Fraction of organic carbon, Foc, is a function of soil type and depth. Generally, 
soil organic carbon is about 60 percent of the total soil organic matter content.  Typical values of 
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soil organic matter for sandy-loam soils range from approximately 1 to 4 percent.  Sands and 
clay soils have less organic carbon (<1 percent) and loams have up to 10 percent.  Peat soils 
could have up to 50 percent organic matter.  Organic matter content typically decreases with 
depth (Cohen et al., 1993).  Koc can be calculated by dividing the soil-water sorption coefficient 
(Kd) by the organic carbon (Foc). 

Biodegradation 

Biodegradation is a natural process by which hydrocarbons are consumed by microorganisms 
through a series of enzyme-catalyzed oxidative-reduction reactions.  When oxygen is the 
electron acceptor, aerobic bacteria convert hydrocarbon constituents to degradation byproducts 
and eventually to carbon dioxide and water by transferring electrons from the hydrocarbon to 
oxygen, thus reducing it to water.  Under anaerobic conditions, alternative electron acceptors are 
used by the microorganisms.  Alternative electron acceptors, in order of preference, include 
nitrate, manganese, ferric iron, sulfate, and carbon dioxide (American Society for Testing and 
Materials [ASTM], 1998). 

The capability of petroleum hydrocarbons to biodegrade depends on composition and chemical 
structure.  Lighter, more soluble hydrocarbons are typically more biodegradable than heavier, 
less soluble hydrocarbons.  Hydrocarbons with simple chemical structures are more 
biodegradable than complex hydrocarbons.  For example, straight-chain hydrocarbons degrade 
faster than branched structures and monoaromatic compounds (those compounds that contain a 
single benzene ring) such as benzene and toluene are more easily degraded then polycyclic 
aromatic compounds such as naphthalene (ASTM, 1998). 

F.4.3.4 Geologic Properties 

From a geologic perspective, the extent and rate of petroleum hydrocarbon migration depends in 
part on the properties of the subsurface medium in which it is released.  In the context of fluid 
flow in the subsurface, geologic media can be classified on the basis of the dominant 
characteristics of pore space, fractures, or channels through which fluids move.  In porous media, 
fluids move through the interconnected voids between solid grains of soil. Fractured media are 
those in which fluids migrate readily through fractures rather than the adjacent soil or rock 
matrix. Fracturing is usually associated with consolidated materials, but it can also occur in 
unconsolidated clays because of desiccation (EPA, 1996).  

Porosity and permeability are the two most important media-specific properties of a natural 
geologic material. Porosity characterizes the ability of media to store fluids, and permeability 
characterizes the ability of the media to transport fluids.  

Porosity and Effective Porosity 

Porosity is the amount of void space in a consolidated or unconsolidated material and defines the 
storage capacity of a subsurface medium. Two types of porosity are referred to in the literature: 
total and effective.  Total porosity is based on the volume of all voids (primary and secondary), 
whether or not the pores are connected.  Effective (“drainable”) porosity is a function of the 
connected pore spaces in the medium and is always less than the total porosity.  Effective 
porosity is the term that characterizes the ratio of the volume of interconnected pores to the total 
volume of unconsolidated materials or rock.  Calculation of the amount of free and immobile 
product in the subsurface requires a value or estimate of effective porosity.  
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The porosity is greatest when grains are nearly equal in size (referred to as well-graded or sorted) 
and nonspherical in shape.  Unconsolidated sediments that contain a wide range of grain sizes 
(referred to as poorly graded or sorted) tend to have a lower porosity because smaller grains fill 
the pore spaces between the larger grains.  When pores are not connected and dead-end pores 
exist, groundwater cannot move through this part of the rock or sediment.  

There is no direct correlation between effective and total porosity.  Effective porosity is 
approximated by drainable porosity and can be significantly less than total porosity.  In general, 
the smaller the grains in the soil, the smaller the effective porosity (and the greater the retention 
capacity or residual saturation).  For example, clays and limestones can have an upper range of 
total porosity that is in excess of 55 percent, but a lower range of drainable porosity of 1 percent 
or less (EPA, 1996). 

Permeability and Hydraulic Conductivity 

Permeability of a geologic material is a measure of its ability to transmit fluid.  The rates of 
groundwater flow and hydrocarbon product migration are related directly to permeability.  The 
intrinsic permeability of a geologic medium is independent of the nature of the fluid flowing 
through the medium.  Intrinsic permeability is related to hydraulic conductivity, which is a 
measure of the ability of the geologic medium to transmit water, but hydraulic conductivity is a 
function of properties of both the medium and the fluid. 

The hydraulic conductivity of fluids more viscous than water, such as those in the Keystone XL 
Pipeline, will be less than water.  Geologic media with high hydraulic conductivities are highly 
permeable and can easily transmit nonviscous fluids, especially water and many types of 
petroleum products.  The rate of hydrocarbon product migration also depends on other 
parameters, but intrinsic permeability exhibits the greatest impact. 

The nature of geologic processes results in the nonuniform deposition and formation of rocks and 
sediments.  Geologic media often are characterized by the degree of uniformity in grain size and 
properties such as permeability.  Geologic media with uniform properties over a large area are 
referred to as being homogeneous.  By contrast, geologic media that vary in grain size from place 
to place are called heterogeneous.  In nature, heterogeneity is much more common than 
homogeneity.  Soil properties (such as permeability, texture, composition) can be dramatically 
different over short distances.  These changes strongly influence the direction and rate of the 
flow of groundwater, hydrocarbons, and vapor through the subsurface.  

F.4.3.5 Properties Influenced by Hydrocarbons and Geology 

The movement of hydrocarbons in the subsurface also depends on several factors that are 
functions of properties of both the fluid and the geologic media, capillary pressure, relative 
permeability, wettability, saturation, and residual saturation.  Although all of these factors are 
interrelated, the most important are capillary pressure and relative permeability.  

Capillary Pressure 

Capillary pressure is the difference in pressure observed between two phases (such as 
hydrocarbon liquid and water) that occupy the same pore space.  Capillary pressure causes 
porous media to draw in water and repel hydrocarbons.  This is the result of interfacial tension at 
the boundary between two immiscible phases.  In the vadose zone, where water saturation is 
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absent, zone capillary pressure is negative (or less than atmospheric) and is referred to as suction 
or tension.  Capillary pressures are larger in fine-grained media (such as silt or clay) than in 
coarse-grained media (such as gravel).  The capillary fringe above the water table is a familiar 
consequence of capillary pressure.  Because capillary pressure resistance is inversely 
proportional to pore size, the height of the capillary fringe is greater in finer-grained media and 
lower in larger-porous media. 

The distribution and accumulation of hydrocarbon product in the subsurface is influenced by 
capillary pressure.  Soil water content and the size and orientation of pore spaces affect the 
penetration of hydrocarbon product in the vadose zone.  Penetration of free product into the 
subsurface is enhanced by dry soil conditions and facilitated by inclined, relatively permeable 
pathways.  Upon reaching the capillary fringe, resistance to downward movement will be 
increased and hydrocarbons will spread laterally and accumulate above the saturated media.  
This accumulation is sometimes referred to as a “lens” or “pancake.”  As long as there is a 
sufficient supply of hydrocarbons from above, the lens thickness and downward pressure will 
continue to increase.  Before the petroleum product (the nonwetting fluid) will begin to displace 
water (the wetting fluid) and enter the largest pores, the hydrocarbon pressure head must exceed 
the resistance of the capillary forces.  The pressure required for this to occur is referred to as the 
“threshold entry pressure” (Cohen et al., 1993). 

Similarly, in the saturated zone, hydrocarbons will tend to spread laterally over fine-grained 
capillary barriers and move through fractures and coarser media wherever possible.  The 
thickness or height of a hydrocarbon column needed to develop sufficient hydrocarbon pressure 
to exceed capillary force resistance is known as the critical hydrocarbon thickness (or height).  
Because capillary forces can restrict the migration of hydrocarbon product into water-saturated 
media, fine-grained layers can act as capillary barriers; therefore, hydrocarbon product tends to 
move through pathways where capillary effects are weak, such as lenses of sand and gravel. 

Relative Permeability 

When more than one immiscible fluid exists in a porous medium, the fluids compete for pore 
space.  The result is that the mobility is diminished for each fluid.  The relative permeability of 
the petroleum hydrocarbons and water depends on saturation of each fluid in the porous medium.  
The relative permeability of a particular geologic medium that is completely saturated with a 
particular fluid is equal to the intrinsic permeability.  The reduction in permeability of the 
multiphase flow system can be quantified by multiplying the intrinsic permeability of the 
geologic media by a dimensionless ratio known as the relative permeability.  As with saturation, 
the relative permeability of each fluid phase present varies from zero (0 percent saturation) to 
one (100 percent saturation) (Cohen et al., 1993). 

Three different types of flow regimes can exist at a location where a subsurface discharge has 
occurred.  The first flow regime exists where petroleum hydrocarbons occur as a potentially 
mobile, continuous phase and saturation is high.  Water is restricted to small pores.  The relative 
permeability of water is low.  Such conditions may be observed within large mobile product 
accumulations.  The second flow regime exists where both petroleum hydrocarbons and water 
occur as continuous phases, but generally do not share the same pore spaces.  However, the 
relative permeability of each fluid is greatly reduced by the saturation of the other fluid.  Such 
conditions may be representative of zones of smaller mobile product accumulations at the water 
table.  The final flow regime is where petroleum hydrocarbons are discontinuous and trapped as 



Final Evaluation Report Appendix F.4 | Fate and Transport Technical Memorandum  
 

F.4-10 Nebraska’s Keystone XL Pipeline Evaluation January 2013 

residual in isolated pores.  Flow is almost exclusively the movement of water, not as petroleum 
hydrocarbons.  Examples of such conditions may be found within zones of residual petroleum 
hydrocarbons retained below the water table (EPA, 1995).   

Wettability 

Wettability refers to the preferential spreading of one fluid over solid surfaces in a two-fluid 
system where the two are immiscible (EPA, 1996).  Wettability is primarily driven by the 
interfacial tension between the fluids.  Because of the dependence on interfacial tension, the size 
of the pore spaces in a geologic medium strongly influences which fluid is the wetting fluid and 
which fluid is the nonwetting fluid.  The dominant adhesive force between the wetting fluid and 
media solid surfaces causes porous media to draw in the wetting fluid (typically water) and repel 
the nonwetting fluid (typically hydrocarbon or air) (Cohen et al., 1993).  Liquids (hydrocarbon or 
water), rather than air, preferentially wet solid surfaces in the vadose zone.  In the saturated zone, 
water will generally be the wetting fluid and displace hydrocarbons (EPA, 1995).  Whereas the 
wetting fluid (usually water in a hydrocarbon-water system) tends to coat solid surfaces and 
occupy smaller openings in porous media, the nonwetting fluid tends to be constricted to the 
largest openings (such as relatively large pore spaces).  When a formerly saturated porous 
medium drains, a thin film of adsorbed wetting fluid will always remain on the solid. 

The factors affecting wettability relations in immiscible fluid systems include mineralogy of the 
geologic media, the chemistry of the groundwater and the petroleum hydrocarbon, the presence 
of organic matter or surfactants, and the saturation history of the media.  

Saturation and Residual Saturation 

Saturation of a porous medium may be defined as the relative fraction of total pore space 
containing a particular fluid in a representative volume of a porous medium (EPA, 1995).  The 
saturation level for each of the fluids ranges between 0 (the fluid is not present in the pore space 
and saturation is 0 percent) and 1 (the fluid completely occupies the pore space and saturation is 
100 percent).  Of course, a given pore space can be filled to a maximum of only 100 percent, and 
the proportions of each phase saturation must sum to 1 (or 100 percent saturation).  The mobility 
of a liquid through a porous medium is a function of the saturation of the porous medium with 
respect to that liquid.  For it to flow through a porous medium, a liquid must be continuous 
through the area where flow occurs.  As liquid drains from the medium, the liquid phase 
becomes discontinuous.  The point at which the saturation level for a continuous liquid phase 
other than water (specifically petroleum hydrocarbon) becomes discontinuous (and hence 
immobile) is known as the residual saturation (EPA, 1995).  The corresponding saturation level 
for water is called the irreducible water saturation.  At these low saturations, capillary pressures 
are very high. 

During drainage, the larger pores drain the wetting fluid (water) quickly while the smaller pores 
drain slowly, if at all.  During wetting, the smaller pores fill first, and the larger pores fill last. 
The consequence of this phenomenon is that the vadose zone will retain less residual petroleum 
hydrocarbon than the saturated zone (EPA, 1995). 

As stated previously, residual saturation refers to the saturation level at which a continuous mass 
of petroleum hydrocarbons becomes discontinuous and immobilized by capillary forces 
(EPA, 1995).  Residual saturation is important because it represents the amount of petroleum that 
cannot be recovered by pumping or gravity drainage.  Following a release of petroleum 
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hydrocarbons into the subsurface, the hydrocarbon mass seeps downward in the unsaturated 
zone.  If the volume of the release is enough to sufficiently saturate the soil, the leading edge of 
the hydrocarbon mass continues to move deeper into the subsurface.  Behind and above the 
leading edge, a significant portion of the hydrocarbon mass is retained in pore spaces by 
capillary forces. 

Generally, the finer-grained the soil, the higher the residual saturation.  Residual saturation for 
the wetting fluid is conceptually different from that for the nonwetting fluid.  When the wetting 
fluid (water) drains from a porous medium, even at the level of the irreducible water saturation, 
there is a thin, continuous layer of water occupying the smallest pores and coating the grains of 
the medium.  As the nonwetting fluid (petroleum hydrocarbon) drains from a porous medium, 
the pores drain incompletely because of the residual water that remains in the smallest pores.  
The result is that discontinuous blobs of immobile petroleum hydrocarbon remain in the soil at 
the level of the residual saturation.  More viscous fluids tend to have higher residual saturations 
than less viscous fluids.  Fluids that are more dense for a given viscosity drain to a greater degree 
under the influence of gravity than do less dense fluids.  Fluids that have high interfacial tension 
also tend to exhibit higher capillary pressure, which may result in higher residual saturation.  
Although field-scale values for residual saturation are difficult to either measure or accurately 
estimate, in general, residual saturation levels tend to be much higher in the saturated zone (0.15 
to 0.50) than in the unsaturated zone (0.10 to 0.20) (EPA, 1995).  The residual phase often 
represents a potential long-term source for continued groundwater contamination.  

F.4.3.6 Fate of Hydrocarbons in the Subsurface 

Volatilization 

The volatility of a compound is a measure of the transfer of the compound from the aqueous 
phase to the gaseous phase.  The factors that control volatilization are the solubility, molecular 
weight, vapor pressure, and the nature of the air-water interface through which it must pass.  
Henry’s Law Constant is a valuable parameter that can be used to help evaluate the propensity of 
an organic compound to volatilize from the water.  Henry’s Law Constant is defined as the vapor 
pressure divided by the aqueous solubility.  Therefore, the greater the Henry’s Law Constant, the 
greater the tendency to volatilize from the aqueous phase.  For more concentrated solutions or 
pure-phase compounds, volatilization is best described by Raoult’s Law, which states that the 
vapor pressure over a solution is equal to the mole fraction (or the amount of a constituent 
divided by the total amount of all constituents in a mixture) of the solute (a substance dissolved 
in another substance times the vapor pressure of the pure-phase (single component) liquid.  
Again, this is a measure of the escaping tendency of molecules from the pure hydrocarbon 
product to the gaseous phase. 

Dissolution 

Many petroleum hydrocarbons are relatively insoluble in groundwater, with primarily the more 
volatile chemicals (BTEX) and some short-chain aliphatic hydrocarbons (compounds that do not 
contain benzene rings) showing any appreciable potential for going into solution with 
groundwater.  The solubility of an organic compound is the equilibrium concentration of the 
compound in water at a specified temperature and pressure.  For all practical purposes, the 
solubility represents the maximum concentration of that compound in water.  For petroleum 
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hydrocarbons in contact with water, the equilibrium dissolved-phase concentrations may be 
conservatively estimated using the solubility of the pure liquid in water and its mole fraction in 
the hydrocarbon mixture (EPA, 1995).  The maximum concentration that can be achieved in this 
scenario is referred to as the effective solubility, as indicated in the following equation. 

 
Se

i = Xi Si  
 
Where: 
 

Se
i = effective aqueous solubility of compound i in a nonaqueous phase liquid (NAPL) 

mixture 
Xi = mole fraction of compound i in NAPL mixture 
Si = aqueous solubility of the pure-phase compound 

 

The effective solubility represents the concentration that may occur at equilibrium under ideal 
conditions.  However, the degree to which these compounds partition to the water phase is a 
function of many variables, including temperature, pH, cosolvents, dissolved organic matter, and 
dissolved inorganic compounds (salinity) (EPA, 1995).  In general, higher dissolution rates may 
be associated with higher groundwater velocities, higher hydrocarbon saturation in the 
subsurface, increased contact area between hydrocarbons and water, and hydrocarbons with a 
high fraction of soluble components (EPA, 1995).  The effective solubility of benzene in 
groundwater will vary with the type of petroleum, for example, gasoline, diesel, fuel oil, or crude 
oil.  In these examples, the total amount of benzene in the petroleum varies from approximately 1 
percent in gasoline (or 10,000 mg/L) to 0.1 to 0.3 percent for crude oil (1,000 to 3,000 mg/L).  In 
the literature, effective solubilities of benzene in groundwater typically vary between 
approximately 17 mg/L (gasoline) and 2 mg/L (crude oil).   

Sorption 

Sorption is defined as the interaction of a constituent with a solid (EPA, 1995).  In soil or aquifer 
material adversely affected by petroleum hydrocarbon, constituents in the petroleum 
hydrocarbon will partition onto solid phase material.  The primary pathway in which this process 
occurs is through the water phase.  For example, when petroleum hydrocarbons are released into 
the subsurface and reach groundwater, some components will dissolve into the aqueous phase, 
then partition onto aquifer material. 

In general, solid-phase (adsorbed) constituents may represent a small fraction of the total 
constituent mass in soil and aquifer material where continuous phase or residual petroleum 
hydrocarbons exist.  The majority of the constituent mass in these systems is typically present in 
the nonaqueous phase liquid.  Desorption of the constituent (that is, mass transfer of constituent 
from the solid phase to the water phase) is often a rate-limited step and is partially responsible 
for the tailing effect commonly observed in groundwater pump-and-treat systems. 

Biodegradation 

Microbes found under many subsurface conditions are capable of degrading petroleum 
hydrocarbons.  Biodegradation occurs as microbes use organic compounds as a source of energy.  
Biodegradation eliminates petroleum hydrocarbons by converting them to carbon dioxide and 
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water while increasing microbial biomass.  The rate that hydrocarbons degrade depends on a 
number of site-specific factors such as oxygen content, pH, moisture content, temperature, 
nutrient concentrations, and the type of microbes.  Biological transformations are affected by 
temperature.  As the temperature increases, biological activity generally tends to increase.  
Biodegradation is affected by the volume of product released.  Free product and a saturated 
condition inhibit microbial activity.  

Transport of Hydrocarbons in the Subsurface 

Petroleum hydrocarbon materials are relatively insoluble in groundwater, with primarily the 
more volatile chemicals (BTEX) and some short-chain aliphatic hydrocarbons showing any 
appreciable potential for water solubility.  These volatile compounds are also of greatest concern 
from a human health perspective with the ability to adversely affect groundwater, surface water, 
drinking water wells, irrigation wells, and other potential receptors. 

In general, constituents in groundwater will move primarily in a horizontal direction that is 
determined by the hydraulic gradient.  The hydraulic gradient is the groundwater elevation 
difference between two points x distance apart (unitless) or the slope of the water table in the 
direction of groundwater flow.  In some instances, hydraulic gradients can change intensity or 
even direction based on local groundwater influences.  Groundwater can also move in a vertical 
direction as a result of natural or induced conditions.  Vertical gradients are typically 
experienced where there are confining geological units.  Drinking water or irrigation wells also 
contribute to vertical gradients in an aquifer.  Normally, horizontal gradients are greater than 
vertical gradients within the aquifer but the reverse is true in close proximity to a pumping well.    
As the constituents migrate downgradient, they will decrease in concentration because of such 
processes as dispersion (molecular and hydrodynamic), filtration, sorption, various chemical 
processes, and microbial degradation.  

Processes such as hydrodynamic dispersion affect all constituents equally, while sorption, 
chemical processes, and degradation may affect various constituents at different rates.  The 
complex factors that control the movement of constituents in groundwater and the resulting 
behavior of constituent plumes are commonly difficult to assess because of the interaction of the 
many factors that affect the extent and rate of constituent movement.  Predictions of movement 
and behavior can be used only as estimates, and modeling is often a useful tool to integrate the 
various factors (EPA, 1989). 

The two dominant transport mechanisms for constituents in groundwater systems are advection 
and dispersion.  Advection describes constituent mass transport due simply to the bulk flow of 
water in which the constituent is dissolved or to movement of contamination as a consequence of 
groundwater flow.  Advection is the transport of a constituent at an average groundwater velocity 
(EPA, 1989).  Advective flow velocities are based on the average (bulk) properties of the aquifer 
materials and the average hydraulic gradient causing flow.  Darcy’s Law is the basis for 
quantifying the rate of fluid flow through saturated subsurface materials.  The average linear 
velocity depends on 1) the hydraulic conductivity of the subsurface geologic formation in the 
direction of groundwater flow, 2) the porosity of the formation, and 3) the hydraulic gradient in 
the direction of groundwater flow.  For constituents that react through precipitation/dissolution, 
adsorption, and/or partitioning reactions within the subsurface formation, the constituent velocity 
can vary significantly from the average groundwater velocity. 
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Constituents like other dissolved solutes in groundwater also move on a smaller scale than 
calculated using Darcy’s law and bulk values of aquifer properties such as porosity and hydraulic 
conductivity.  Constituent movement is also controlled by the process of mechanical dispersion.  
Dispersive mixing causes some constituent molecules to move ahead of the average advective 
velocity along the hydraulic gradient and some molecules to move laterally (transverse) to the 
hydraulic gradient.  Dispersion is caused by 1) molecular diffusion (important at only very low 
velocities) and 2) hydrodynamic mixing (occurring at higher velocities in laminar flow through 
porous media).  Constituents traveling through porous media have different velocities and flow 
paths with different lengths.  Constituents moving along a shorter flow path or at a higher 
velocity, therefore, arrive at a specific point sooner than constituents following a longer path or 
traveling at a lower velocity, resulting in hydrodynamic dispersion (EPA, 1989).  The net effect 
is to spread (disperse) the constituent plume about the advective front.  The amount of spreading 
is related to the dispersivity of the sediment, the advective velocity of groundwater flow, and the 
molecular diffusion of the constituent in the water in the pore space.  The amount of diffusion is 
a function of the concentration gradient and the porosity of the materials.  

F.4.4 RELEASE SCENARIO AND MODELING RESULTS 

F.4.4.1 Release Scenario 
The impact of a release of crude oil on the Ogallala Aquifer was a major concern of Nebraska 
residents.  This section will review a spill scenario and the potential impact of that spill on 
groundwater.  The modeling effort assumed crude oil constituents (specifically benzene) had 
been continuously released for several years where the pipeline is either submerged or near 
groundwater; therefore, there is enough time to create a maximum plume impact. 

The petroleum hydrocarbons to be transported in the Keystone XL Pipeline are complex 
mixtures.  Some of the compounds within the complex mixture of crude oils have been identified 
as either known or probable carcinogens (Neff, 1994).  These compounds are the most volatile, 
soluble, and mobile fractions within the petroleum mixture.  As discussed previously, solubility 
refers to the maximum concentration of a chemical that dissolves in a given amount of pure 
water.  However, the individual components never reach the concentrations predicted from their 
solubility constants as individual chemicals.  Chemicals like benzene or toluene, which may 
constitute a small percentage within an initial bulk petroleum product, have a much greater 
tendency to stay in the hydrocarbon mixture than dissolve into the water-based system beyond 
the hydrocarbon product boundary.  Therefore, the effective solubility of these chemicals as part 
of a complex mixture is less than it would be in a release of the pure chemical.  Modeling of the 
fate and transport of any evaluated compound will incorporate the conservative assumption that 
solubility of the released compound will equal its maximum effective solubility in the petroleum 
mixture within the pipeline.  Benzene was selected as a surrogate compound to model in this 
release scenario.  Benzene is a known carcinogen and is one of the most volatile, soluble and 
mobile compounds in the petroleum hydrocarbon fluid.  Using Raoult’s Law and the petroleum 
constituent percentages proposed for the Keystone XL Pipeline, it was possible to calculate the 
maximum effective solubility of benzene.  For modeling, the initial concentrations selected were 
10 mg/L and 15 mg/L.  These values provide a conservative estimate for maximum benzene 
concentrations as a result of a release from the Keystone XL Pipeline.  These concentrations are 
consistent with those cited in literature (EPA, 1995; Alaska Department of Environmental 
Conservation, 2011). 
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Calculations were developed to estimate the time of travel of a dissolved phase groundwater 
constituent to a downgradient receptor using an analytical spreadsheet model.  The spreadsheet 
model used is a program available through the California Environmental Protection Agency 
website, <http://www.waterboards.ca.gov/rwqcb4/water_issues/programs 
/ust/model_non_steady.shtml>.  

The model solution simulates the primary methods of fate and transport of dissolved-phase 
constituents in groundwater: advection and dispersion.  The continuous release model includes a 
first-order degradation rate constant to simulate degradation of dissolved constituents in the 
subsurface; decreases in chemical concentration are typically caused by biodegradation, 
adsorption, volatilization, and chemical decay.  The analytical model provides a conservative 
estimate of groundwater constituent travel times and its use is appropriate given the “screening 
tool” nature of this evaluation.  Details regarding the model solution are provided below. 

The model assumes a vertical plane source of constant concentration.  The width and depth of 
the vertical plane have been assumed using release volume of 10,000 barrels and a porosity of 
0.3 (effective porosity of 0.15). 

F.4.4.2 Continuous Source Release Model Description 

A spreadsheet application of the Domenico transient analytical solution (1987) to the advection-
dispersion partial-differential equation was used to evaluate transport of dissolved-phase organic 
constituents in groundwater, assuming a continuous release source.  This model includes a first-
order degradation rate constant to incorporate a natural degradation factor for the organic 
constituent.  The model includes input values for groundwater velocity; longitudinal, transverse, 
and vertical dispersion; the first-order degradation rate constant (this term approximates a variety 
of physical, chemical, and biological attenuation processes into a single parameter); and the 
dimensions of the source area.  Because plume concentration is a function of travel time in the 
model, the analytical model can be applied to estimate the plume travel time and maximum 
constituent concentration at a specific receptor location.  The equation that solves the Domenico 
transient analytical solution (1987) is: 
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Where: 

C(x,0,0,t)  – constituent concentration in a downgradient well along the plume centerline 
at time t and at a distance x (mg/L) 

C0 – constituent concentration in the source well (mg/L) 

x – centerline distance between the downgradient well and source well (feet) 

αx, αy, and αz – longitudinal, transverse, and vertical dispersivity (feet), respectively 

λ – degradation rate constant (1/day) 

ν – groundwater velocity (feet/day) 

Y – source width (feet) 

Z – source depth (feet) 

erf – error function 

erfc – complementary error function 

exp – exponential function 

t – time 

The assumptions used for the Domenico nonsteady state analytical equation are presented below.  
While these assumptions simplify many hydrogeologic and contaminant fate conditions that may 
be experienced along the proposed Nebraska Reroute, together they provide a conservative result 
that might actually occur in groundwater in Nebraska.  Certainly, most aquifers are not 
homogeneous and changes in groundwater flow direction (horizontally, vertically) and velocity 
occur.  However, these assumptions provide a reasonable approach that likely overstates 
potential benzene concentrations in groundwater downgradient of a potential long term leak.   

 Transient or nonsteady state (concentration is a function of time) 
 A continuous release source 
 Homogeneous aquifer properties 
 One-dimensional groundwater flow 
 No change in groundwater flow direction and velocity  
 First-order degradation rate 
 Constituent concentration estimated at the centerline of the plume 
 Molecular diffusion based on concentration gradient is neglected 
 Adsorption in transport process is neglected 

F.4.4.3 Calculation Summary 

Using the California Environmental Protection Agency spreadsheet model, estimates of the 
impact of a release to groundwater were developed using the hydrogeologic conditions found in 
sandy areas where the Ogallala Group is present. 

Two scenarios were developed to approximate different groundwater velocities in the model. 
The hydrogeologic parameters used for this groundwater region as model inputs are: 

 Hydraulic conductivity (K) = 40 feet/day and 120 feet/day 

 Hydraulic gradient (dh/dl)  = 0.0017 

 Effective porosity = 0.15 and 0.2 
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The input parameters used to develop these estimates are: 

 A release volume of 10,000 barrels 

 Source area – 1 foot deep and 200 feet wide 

 A continuous constituent source 

 Initial release concentration of 10 mg/L and 15 mg/L 

 First order attenuation rate of 0.001 (per day) for benzene 

 Variable longitudinal dispersivity, simulated as of 0.1 times distance to receptor (feet) 

 Transverse dispersivity of 0.33 times the longitudinal dispersivity 

 Vertical dispersivity of 0.056 times the longitudinal dispersivity 

 Downgradient receptor location of 500, 750, and 1,000 feet 

Regional aquifer data were obtained from the USGS Elkhorn Loup groundwater flow model 
(USGS, 2010) and the Groundwater Atlas of Nebraska (University of Nebraska–Lincoln [UNL], 
1998).  Travel time and maximum concentration estimates were developed based on the 
assumptions listed above and the regional hydrogeologic information obtained from the Elkhorn 
Loup model and the Groundwater Atlas of Nebraska.  These estimates are summarized in 
Table F.4-2 and Table F.4-3, below.  Dispersivity values were selected from the California 
Environmental Protection Agency User Manual. 

A concentration of 5 µg/L was selected for evaluating the distance downgradient from a potential 
release where a receptor would be adversely affected.  This value is the Safe Drinking Water Act 
Maximum Contaminant Level and is also the groundwater protection standard in Nebraska 
Title 118 Groundwater Quality Standards and Use Classification. 

F.4.4.4 Model Results 

Two modeling scenarios were performed.  The first scenario utilized a groundwater velocity of 
approximately 0.5 foot/day.  The second scenario utilized a groundwater velocity of 
approximately 1.0 foot/day.  The first set of results is presented in Table F.4-2 and Table F.4-3.  
The first scenario estimated the concentration of benzene could reach 5 µg/L at a well 500 feet 
downgradient in approximately 2 years and at a well 750 feet downgradient in 4 years.  The 
results indicate the plume would likely stabilize and not reach an estimated benzene 
concentration of 5 µg/L at a well 1,000 feet downgradient.  The leading edge of the plume would 
have concentrations of benzene below 5 µg/L and would be expected to arrive more quickly at 
the receptor wells and extend farther from the source, possibly exceeding 1,000 feet in length.  

In the second scenario, as might be expected with higher groundwater velocities, the contaminant 
plume would arrive sooner at the downgradient wells.  The model estimated that the 
concentration of benzene could reach 5 µg/L at a well 500 feet downgradient in approximately 
280 days.  The plume of benzene could reach the Maximum Contaminant Level of 5 µg/L in a 
well that is 750 feet downgradient in approximately one and half years.  It would take slightly 
under 3 years for the plume to reach an estimated benzene concentration of 5 µg/L at a well 
1,000 feet downgradient.  In this second scenario, the plume would extend further than in the 
first scenario.  

A summary of the results of the model runs is presented in the tables below.  Detailed model 
results are presented as Attachment B.  The results of the NDEQ evaluation provide a rough 
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estimate of how a plume of dissolved-phase contaminants might behave under certain conditions 
in Nebraska.   

Table F.4-2.  Summary of Model Output, Benzene Concentration at 
Initial Release: 10 mg/L (10,000 µg/L), Approx Lower Groundwater Velocity 

Description of Model Output 

Distance to Receptor (feet) 

500 750 1,000 

Time when plume first reaches 5 µg/L at 
the receptor  

760 days NA NA 

Time when plume reaches its peak 
concentration at the receptor  

2,280 days 3,100 days 3,900 days 

Maximum concentration at the receptor  16 µg/L  4.7 µg/L 1.8 µg/L 

Note: NA – Not applicable, meaning plume concentration of 5 µg/L not attained. 

Table F.4-3.  Summary of Model Output, Benzene Concentration at 
Initial Release: 15 mg/L (15,000 µg/L), Lower Groundwater Velocity 

Description of Model Output 

Distance to Receptor (feet) 

500 750 1,000 

Time when plume first reaches 5 µg/L at 
the receptor  

680 days 1,560 days NA 

Time when plume reaches its peak 
concentration at the receptor  

2,280 days 3,100 days 3,700 days 

Maximum concentration at the receptor  23 µg/L 7.1 µg/L 2.7 µg/L 

Note: NA – Not applicable, meaning plume concentration of 5 µg/L not attained. 

The results of is the second scenario are presented in Table F.4-4 and Table F.4-5. 

Table F.4-4.  Summary of Model Output, Benzene Concentration at 
Initial Release: 10 mg/L (10,000 µg/L), Higher Groundwater Velocity 

Description of Model Output 

Distance to Receptor (feet) 

500 750 1,000 

Time when plume first reaches 5 µg/L at 
the receptor  

320 days 640 days NA 

Time when plume reaches its peak 
concentration at the receptor  

1160 days 1660 days 2120 days 

Maximum concentration at the receptor  27 µg/L 9.9 µg/L 4.7 µg/L 

Note: NA – Not applicable, meaning plume concentration of 5 µg/L not attained. 



Appendix F.4 | Fate and Transport Technical Memorandum  Final Evaluation Report 
 

January 2013 Nebraska’s Keystone XL Pipeline Evaluation  F.4-19 

Table F.4-5.  Summary of Model Output, Benzene Concentration at 
Initial Release: 15 mg/L (15,000 µg/L), Higher Groundwater Velocity 

Description of Model Output 

Distance to Receptor (feet) 

500 750 1,000 

Time when plume first reaches 5 µg/L at 
the receptor  

280 days 540 days 1040 days 

Time when plume reaches its peak 
concentration at the receptor  

1140 days 1660 days 2120 days 

Maximum concentration at the receptor  40 µg/L 15 µg/L  6.9 µg/L 

 

The results of the evaluation are consistent with published literature on dissolved-phase 
hydrocarbon plumes.  In a review of 604 petroleum release sites (API, 1998), the lengths of 
combined plumes of BTEX were evaluated.  The majority of plume lengths were less than 
200 feet in length.  In general, the plume delineation concentration in the study varied from 
1 µg/L to 10 µg/L.  Less than 2 percent of all BTEX plumes reviewed were greater than 900 feet 
long.  The results of the NDEQ evaluation appear to be reasonable when compared with the API 
study. 

Conclusion 

The NDEQ evaluation and published literature suggest that dissolved contaminants moving in 
groundwater have limits to the extent they migrate.  Groundwater underlies most of the state of 
Nebraska.   Formations within the High Plains Aquifer could be hydraulically interconnected and 
this interconnection supports a continuous water table throughout most of the region.  There are a 
number of local or site specific factors that would determine the impact to groundwater due to a 
crude oil spill. Among the primary factors are the amount and type of petroleum that reaches 
groundwater, the groundwater velocity and the degradation rate of the constituents. 

However, the evaluation concludes that a crude oil spill that comes in contact with groundwater 
would have consequences on a local, rather than a regional level. 
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Attachment A 

Abbreviations and Acronyms 
 

Abbreviation, 
Acronym, or Short 
Form 

Definition 

µg/L micrograms per liter 

ASTM American Society for Testing and Materials 

atm atmosphere 

BTEX benzene, toluene, ethyl benzene, xylene 

dh/dl Hydraulic gradient 

DOS U.S. Department of State 

EPA U.S. Environmental Protection Agency 

F Fahrenheit 

g/mL grams per milliliter 

H Henry’s Law Constant 

HDR HDR Engineering, Inc. 

Kd soil-water sorption coefficient 

Koc organic carbon partition coefficient 

K Hydraulic conductivity 

Keystone TransCanada Keystone Pipeline, LP 

FERC Federal Energy Regulatory Commission 

Foc fraction of organic carbon 

m3 cubic meter 

mg/L milligrams per liter 

Mol mole fraction of compound 

NAPL nonaqueous phase liquid 

NDEQ Nebraska Department of Environmental Quality 

pH concentration of hydrogen ion in a solution 

USGS U.S. Department of the Interior, U.S. Geological Survey 
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Attachment B 

Modeling Runs 



Dommencio Non-Steady State
Spreadsheet Analytical Model

Scenario 1: 10 mg/L, Well Distance 500 feet Input parameters for gw velocity
Source concentration C0 10000 ug/L K (ft/day )
X axis dispersivity x 50 ft 40
Y axis dispersivity y 16.5 ft dh/dl

Z axis dispersivity z 2.8 ft 0.001721763

Groundwater velocity u 0.46 ft/day effective porosity
Source dimension Y Y 200 ft 0.15
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 10
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to downgradient well X3 500 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 360 1.0
Time when plume first reached 1 ug/L in well 500 1.4
Time when plume first reached 5 ug/L in well 760 2.1
Time when plume reached its peak in well 2280 6.2
Time remaining for plume to reach 5 ug/L in well 760 2.1
Maximum concentration in well 15.62 ug/L
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Dommencio Non-Steady State
Spreadsheet Analytical Model

Scenario 1: 10 mg/L Well distance 750 feet Input parameters for gw velocity
Source concentration C0 10000 ug/L K (ft/day )
X axis dispersivity x 75 ft 40
Y axis dispersivity y 24.75 ft dh/dl

Z axis dispersivity z 4.2 ft 0.001721763

Groundwater velocity u 0.46 ft/day effective porosity
Source dimension Y Y 200 ft 0.15
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 10
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 750 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 600 1.6
Time when plume first reached 1 ug/L in well 940 2.6
Time when plume first reached 5 ug/L in well 0 0.0
Time when plume reached its peak in well 3100 8.5
Time remaining for plume to reach 5 ug/L in well 0 0.0
Maximum concentration in well 4.72 ug/L
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Dommencio Non-Steady State
Spreadsheet Analytical Model

Scenario 1: 10mg/L, Well Distance 1000 feet Input parameters for gw velocity
Source concentration C0 10000 ug/L K (ft/day )
X axis dispersivity x 100 ft 40
Y axis dispersivity y 33 ft dh/dl

Z axis dispersivity z 5.6 ft 0.001721763

Groundwater velocity u 0.46 ft/day effective porosity
Source dimension Y Y 200 ft 0.15
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 10
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 1000 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 880 2.4
Time when plume first reached 1 ug/L in well 1680 4.6
Time when plume first reached 5 ug/L in well 0 0.0
Time when plume reached its peak in well 3900 10.7
Time remaining for plume to reach 5 ug/L in well 0 0.0
Maximum concentration in well 1.80 ug/L
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Dommencio Non-Steady State
Spreadsheet Analytical Model

Scenario 1: 15mg/L, Well Distance 500 feet Input parameters for gw velocity
Source concentration C0 15000 ug/L K (ft/day )
X axis dispersivity x 50 ft 40
Y axis dispersivity y 16.5 ft dh/dl

Z axis dispersivity z 2.8 ft 0.001721763

Groundwater velocity u 0.46 ft/day effective porosity
Source dimension Y Y 200 ft 0.15
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 15
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 500 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 340 0.9
Time when plume first reached 1 ug/L in well 460 1.3
Time when plume first reached 5 ug/L in well 680 1.9
Time when plume reached its peak in well 2280 6.2
Time remaining for plume to reach 5 ug/L in well 680 1.9
Maximum concentration in well 23.43 ug/L
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Dommencio Non-Steady State
Spreadsheet Analytical Model

Scenario 1: 15 mg/L, Well Distance 750 feet Input parameters for gw velocity
Source concentration C0 15000 ug/L K (ft/day )
X axis dispersivity x 75 ft 40
Y axis dispersivity y 24.75 ft dh/dl

Z axis dispersivity z 4.2 ft 0.001721763

Groundwater velocity u 0.46 ft/day effective porosity
Source dimension Y Y 200 ft 0.15
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 15
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 750 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 560 1.5
Time when plume first reached 1 ug/L in well 840 2.3
Time when plume first reached 5 ug/L in well 1560 4.3
Time when plume reached its peak in well 3100 8.5
Time remaining for plume to reach 5 ug/L in well 1560 4.3
Maximum concentration in well 7.08 ug/L
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Scenario 1: 15 mg/L, Well distance 1,000 feet Input parameters for gw velocity
Source concentration C0 15000 ug/L K (ft/day )
X axis dispersivity x 100 ft 40
Y axis dispersivity y 33 ft dh/dl

Z axis dispersivity z 5.6 ft 0.001721763

Groundwater velocity u 0.46 ft/day effective porosity
Source dimension Y Y 200 ft 0.15
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 15
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 1000 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in  well 820 2.2
Time when plume first reached 1 ug/L in well 1400 3.8
Time when plume first reached 5 ug/L in well 0 0.0
Time when plume reached its peak in well 3700 10.1
Time remaining for plume to reach 5 ug/L in well 0 0.0
Maximum concentration in well 2.69 ug/L
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Domenico Non-Steady State
Spreadsheet Analytical Model

Scenario 2: 10 mg/L, Well Distance 500 feet Input Parameters for gw velocity
Source concentration C0 10000 ug/L
X axis dispersivity x 50 ft K (ft/day )
Y axis dispersivity y 16.5 ft 120

Z axis dispersivity z 2.8 ft dh/dl

Groundwater velocity u 1.03 ft/day 0.001721763
Source dimension Y Y 200 ft effective porosity
Source dimension Z Z 1 ft 0.2
First order attenuation rate  0.001 1/day C mg/L
Distance from  source to Well 1 X1 ft 10
Distance from  source to Well 2 X2 ft
Distance to well X3 500 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 160 0.4
Time when plume first reached 1 ug/L in well 220 0.6
Time when plume first reached 5 ug/L in well 320 0.9
Time when plume reached its peak in well 1160 3.2
Time remaining for plume to reach 5 ug/L in well 320 0.9
Maximum concentration in well 26.49 ug/L
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Domenico Non-Steady State
Spreadsheet Analytical Model

Scenario 2: 10 mg/L, Well Distance 750 feet Input Parameters for gw velocity
Source concentration C0 10000 ug/L K (ft/day )
X axis dispersivity x 75 ft 120
Y axis dispersivity y 24.75 ft dh/dl

Z axis dispersivity z 4.2 ft 0.001721763

Groundwater velocity u 1.03 ft/day effective porosity
Source dimension Y Y 200 ft 0.2
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 10
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 750 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 260 0.7
Time when plume first reached 1 ug/L in well 380 1.0
Time when plume first reached 5 ug/L in well 640 1.8
Time when plume reached its peak in well 1660 4.5
Time remaining for plume to reach 5 ug/L in well 640 1.8
Maximum concentration in well 9.99 ug/L
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Domenico Non-Steady State
Spreadsheet Analytical Model

Scenario 2: 10 mg/L, Well Distance 1,000 Feet Input Parameters for gw velocity
Source concentration C0 10000 ug/L
X axis dispersivity x 100 ft K (ft/day )
Y axis dispersivity y 33 ft 120

Z axis dispersivity z 5.6 ft dh/dl

Groundwater velocity u 1.03 ft/day 0.001721763
Source dimension Y Y 200 ft effective porosity
Source dimension Z Z 1 ft 0.2
First order attenuation rate  0.001 1/day C mg/L
Distance from  source to Well 1 X1 ft 10
Distance from  source to Well 2 X2 ft
Distance to well X3 1000 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 380 1.0
Time when plume first reached 1 ug/L in well 600 1.6
Time when plume first reached 5 ug/L in well 0 0.0
Time when plume reached its peak in well 2120 5.8
Time remaining for plume to reach 5 ug/L in well 0 0.0
Maximum concentration in well 4.65 ug/L
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Domenico Non-Steady State
Spreadsheet Analytical Model

Scenario 2: 15 mg/L, Distance to well 500 feet Input Parameters for gw velocity
Source concentration C0 15000 ug/L K (ft/day )
X axis dispersivity x 50 ft 120
Y axis dispersivity y 16.5 ft dh/dl

Z axis dispersivity z 2.8 ft 0.001721763

Groundwater velocity u 1.03 ft/day effective porosity
Source dimension Y Y 200 ft 0.2
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 15
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 500 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 160 0.4
Time when plume first reached 1 ug/L in well 200 0.5
Time when plume first reached 5 ug/L in well 280 0.8
Time when plume reached its peak in well 1160 3.2
Time remaining for plume to reach 5 ug/L in well 280 0.8
Maximum concentration in well 39.74 ug/L
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Domenico Non-Steady State
Spreadsheet Analytical Model

Scenario 2: 15 mg/L, Distance to well 750 feet Input Parameters for gw velocity
Source concentration C0 15000 ug/L K (ft/day )
X axis dispersivity x 75 ft 120
Y axis dispersivity y 24.75 ft dh/dl

Z axis dispersivity z 4.2 ft 0.001721763

Groundwater velocity u 1.03 ft/day effective porosity
Source dimension Y Y 200 ft 0.2
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 15
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance to well X3 750 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 240 0.7
Time when plume first reached 1 ug/L in well 360 1.0
Time when plume first reached 5 ug/L in well 540 1.5
Time when plume reached its peak in well 1660 4.5
Time remaining for plume to reach 5 ug/L in well 540 1.5
Maximum concentration in well 14.99 ug/L
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Domenico Non-Steady State
Spreadsheet Analytical Model

Scenario 2: 15mg/L, Well Distance 1,000 feet Input Parameters for gw velocity
Source concentration C0 15000 ug/L K (ft/day )
X axis dispersivity x 100 ft 120
Y axis dispersivity y 33 ft dh/dl

Z axis dispersivity z 5.6 ft 0.001721763

Groundwater velocity u 1.03 ft/day effective porosity
Source dimension Y Y 200 ft 0.2
Source dimension Z Z 1 ft C mg/L
First order attenuation rate  0.001 1/day 15
Distance from  source to Well 1 X1 ft
Distance from  source to Well 2 X2 ft
Distance well X3 1000 ft

SUMMARY SOLUTIONS & STATISTICS days years
Time when plume first reached 0.1 ug/L in well 360 1.0
Time when plume first reached 1 ug/L in well 540 1.5
Time when plume first reached 5 ug/L in well 1040 2.8
Time when plume reached its peak in well 2120 5.8
Time remaining for plume to reach 5 ug/L in well 1040 2.8
Maximum concentration in well 6.97 ug/L
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1 November 2007 

 

 

 

TransCanada Keystone Pipeline LP 
 

Heavy Oil MSDS 
 
 
 

1.  Product and Company  Identification 
 

Product Name:           Typical Heavy Oil 

Synonyms: Not Available  

Intended Use: Chemical feedstock 

Chemical Family: Blend of Heavy Petroleum Crude, Medium Crude and Synthetic Crude 
 

Supplier: TransCanada Keystone Pipeline LP 

450 – First Street S.W., 

P.O. Box 1000, Station M Calgary, Alberta, CANADA,  T2P 4K6 

 
Emergency Phone: 1-800-982-7222 (24 Hour) 

 
 
2.  Composition/Information on Ingredients 

 
Hazardous Ingredients: 

 

Name CAS# TWA (ppm) TWA (Mg/M3) Exposure Limits 
STEL (ppm) STEL (Mg/M3) CEIL (ppm) CEIL (Mg/M3) % by Weight 

 

Crude Oil 

(Hydrocarbon 

C5 and C6 Rich) 

 
 

8002-05-09 

 
 

100 

 
 

n/av 

 
 

n/av 

 
 

n/av 

 
 

n/av 

 
 

n/av 

 
 

100 

 

Hydrogen Sulfide 
 

7783-06-04 10 
 

14 
 

15 
 

21 
 

20 
 

28 
 

<0.5 
 

Benzene 
 

71-43-2  
 

3.2  
 

16   0.05-1.0 
 

Toluene 
 

108-88-3 
 

50 
 

188     
 

1-5 
 

Xylene 
 

1330-20-7       0.1-1.5 

 
Toxicity values of the hazardous ingredients 

 

Crude oil (Hydrocarbons C5 and C6 Rich) LD50:4,300 mg/Kg (Rat). LC50: Not available. 
 

Hydrogen  Sulphide (H
2
S) LC50 Inhalation  Mouse = 673 ppm 1 hour. LC50 Inhalation Rat = 444 ppm for 4 hours 

Benzene. LD50 Oral rat = 930-5600 mg/Kg. LC50 Inhalation rat = 13,700 ppm for 4 hrs. 
 

Xylene. LD50 Oral rat = 4300 mg/Kg. LC50 Inhalation rat = 6700 ppm for 4 hrs. LD50 Dermal rabbit >2000 mg/Kg. 

Toluene. LD50 Oral rat = 5000 mg/Kg. LC50 Inhalation rat = 8000 ppm for n4 hrs. LD50 Dermal rabbit = 14000 mg/Kg. 



2 November 2007 

TransCanada  Keystone  Pipeline  LP – Typical Crude Oil MSDS  

 

 

 

3.  First Aid Measures 
 

Eye: Flush eyes for at least 15 minutes with clean water. Patch lightly, allowing drainage. Seek medical attention. 
 

Skin: Remove contaminated  clothing. Wash skin thoroughly with soap and water. Seek medical attention ifirritation develops. 
 

Inhalation (Breathing): Protect rescuer. Move exposed person to fresh air. If breathing has stopped apply artificial respiration. 

Seek medical attention. 
 

Ingestion (Swallowing): If swallowed, do not induce vomiting or give liquids. Seek immediate  medical attention. 
 
 

4.  Protective Clothing 
 

Respiratory: Respiratory protection may be required in poorly ventilated areas. Properly fitted air purifying masks equipped 

with organic vapour filters will provide protection at low concentrations. Air supplied respirators or positive pressure self 

contained breathing apparatus is required when atmospheric concentrations of hydrocarbon vapours are likely to exceed 10X 

the occupational exposure limit or when high concentrations of H2S may be present. 

 
Skin: Impervious gloves and clothing should be worn as appropriate  to protect against skin contact. Neoprene or nitrile 

material is suggested. 

 
Eye: Non-vented chemical goggles to prevent eye irritation from the solvent vapours. 

 
Other: As required by the situation according to your companies policies and procedures. Contact your supervisor 

for direction. 
 

 

5.  Physical Data 
 

Appearance: Black Brown 
 

Physical State: Liquid 
 

Odour: Petroleum Odor 

Vapor Pressure (mm Hg): 155 - 520 

Vapor Density: 2.5 - 5.0 

Boiling Point/Range: 10
o
C - 1000

o
C 

Freezing/Melting Point: Not Available 

Solubility in Water: Not Available 

Specific Gravity: 0.92-0.94 (Water =1) 
 

Percent Volatile: 100 vol.% 
 

pH (1% soln/water) Not Applicable 

Odor Threshold 0.13 ppm H2S 

Freezing Point Not Available 

Molecular Weight Not Applicable 

Melting Point Not available 

Density (kg/m3) 920-940 

Evaporation Rate (nButAc=1): Not Available 



3 November 2007 

TransCanada  Keystone  Pipeline  LP – Typical Crude Oil MSDS  

 

 

 

6.  Stability and Reactivity 
 

Stability: This product is stable 
 

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide and irritant fumes and gases including sulphur 

oxides, nitrogen oxides and aldehydes. 

 
Hazardous Polymerization: Will not occur 

 
Materials to Avoid (Incompatible Materials): Strong acids, strong oxidizers, chlorine. 

 
 

7.  Toxicological Information 
 

Routes of entry: Ingestion, inhalation, eye contact, skin contact. 
 

TLV: TLV-TWA 100 PPM (525 mg/m3) for stoddard solvent from ACGIH. 

Hydrogen Sulfide: 

TWA: 10ppm, 14 mg/m3 ACGIH 

STEL: 2.5 ppm STEL ACGIH 

CEILING: 20 ppm, 28 mg/m3 Alberta OEL 

Consult local authorities for acceptable exposure limits. Consult local authorities for acceptable exposure limits. 

Benzene. TWA: (1ppm 3.2 mg/m3) STEL: 5.0 ppm (16 mg/m)3) from Alberta OEL’s SKIN 

ACGIH (TLV) (United  States) TWA 0.5 ppm. STEL 2.5 ppm (SKIN) 
 

Toxicity to animals: Hydrocarbons C5 and C6 Rich 

LD50: Not available 

LC50: Not available 

Hydrogen Sulphide (H2S) 

LC50 Inhalation Mouse = 673 ppm 1 hour 

LC50 Inhalation  RAT = 444ppm for 4 hours 

Remark: No additional remark 

 
Chronic effects: This product may contain benzene. Benzene has been classified by the international agency for research 

on cancer as a group 1 product indicating sufficient evidence of carcinogenicity. Studies exist which report a link to crude 

oil and reproductive effects including fetal tumors and menstrual disorders. This product contains small quantities of xylene. 

High exposure to xylene has fetotoxic effects in animal studies. This product contains small quantities of polycylic aromatic 

hydrocarbons. Prolonged contact with these compounds has been associated with the induction of skin and lung tumours. 

Remark: No additional remark 
 

Acute effects: Sensitizing Capability: No effects known. Irritancy: Skin, eye and upper respiratory tract irritant. 
 

Ingestion: Pulmonary aspiration hazard if swallowed and vomiting occurs. 
 

Skin: Prolonged skin contact can cause defatting of the skin resulting in dry cracked skin and dermatitis. 
 

Eyes: Eye contact with product or product vapours may result in eye irritation. 
 

Inhalation: May cause headache, dizziness, loss of appetite and loss of consciousness. Product vapours are irritating to the 

respiratory tract. 

Remark: This product contains small quantities of hydrogen  sulphide (H2S) gas which may collect in confined spaces. Acute 

effects vary with concentration of H2S released from mild eye, nose and throat irritation at approximately 100 ppm to sudden 

unconsciousness or death at 500 ppm. 
 

Synergistic: Not available 
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TransCanada  Keystone  Pipeline  LP – Typical Crude Oil MSDS  

 

 

 

8.  Fire and Explosion 
 

Auto-ignition temperature: Not available 

Flash points: CLOSED CUP: -40°C (-40°F) 

Flammable Limits: Not available 

Extinguishing Media: Use DRY chemicals, CO2, or foam to extinguish fire. Water may not be an effective medium to 

extinguish fire. Cool contained vessels with water jet in order to prevent pressure build-up, autoignition or explosion. 
 

Special fire fighting procedures: Use supplied air or self contained breathing apparatus  (SCBA) for large fires or for fires in 

enclosed areas. 
 

Flammability: Highly flammable liquid. Released vapours may form flammable/explosive mixtures at or above the flash point. 

Vapours may travel considerable distances to ignition sources and cause a flash fire. All storage containers and pumping 

equipment must be grounded. 
 

Risks of explosion: This material  is sensitive to static discharge. This product is not sensitive to mechanical impact. 
 

 

9.  Preventative Measures 
 

Waste Disposal: Dispose of in accordance with all federal, provincial and local regulations. 
 

Storage: Keep away from all ignition sources. Maintain temperature below the flash point. Head spaces in storage containers 

may contain hydrocarbon vapours and toxic hydrogen sulphide gas. 
 

Ventilation: Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below 

their respective threshold limit value. 
 

Spill and Leak: Evacuate unecessary personnel. Eliminate all ignition sources. Be alert to the potential for the presence of 

hydrogen sulphide gas and don appropriate protective equipment. Stop leak if safe to do so. Contain spill and absorb with 

inert absorbent. Large spills should be removed with explosion proof vacuum equipment. Large pools may be covered with 

foam to prevent vapour evolution. Comply with federal, provincial, and local requirements for spill notification. 
 

 

10. Classification/Regulatory Information 
 

TDG road/rail: TDG CLASS 3: Flammable liquid with a flash point less than or equal to 60.5°C (140.9°F). 

Closed cup tes method. 

 
 
 
 
 

PIN: 1267 - PETROLEUM CRUDE OIL 
 

WHMIS: WHMIS  CLASS B-2: Flammable  liquid with a flash point lower than 37.8°C (100°F). 

WHMIS  CLASS D-2A: Material causing other toxic effects  (VERY TOXIC). 

WHMIS  CLASS D-2B: Material causing other toxic effects (TOXIC). 

 
 
 
 

 
Other: This product is on the Domestic  Substances List (DSL). TSCA (Toxic Substance Control Act): This product is listed on the 

TSCA Inventory. 
 

Refer to federal, state, and local legislation for further requirements. 
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MSDS for Typical Light Oil 
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1 November 2007 

 

 

 

TransCanada Keystone Pipeline LP 
 

Light Oil MSDS 
 
 
 

1.  Product and Company  Identification 
 

Product Name:           Typical Light Oil 

Synonyms: Not Available  

Intended Use: Chemical feedstock 

Chemical Family: Blend of Medium Crude and Synthetic Crude 
 

Supplier: TransCanada Keystone Pipeline LP 

450 – First Street S.W., 

P.O. Box 1000, Station M Calgary, Alberta, CANADA,  T2P 4K6 

 
Emergency Phone: 1-800-982-7222 (24 Hour) 

 
 
2.  Composition/Information on Ingredients 

 
Hazardous Ingredients: 

 

Name CAS# TWA (ppm) TWA (Mg/M3) Exposure Limits 
STEL (ppm) STEL (Mg/M3) CEIL (ppm) CEIL (Mg/M3) % by Weight 

 

Crude Oil 

(Hydrocarbon 

C5 and C6 Rich) 

 
 

8002-05-09 

 
 

100 

 
 

n/av 

 
 

n/av 

 
 

n/av 

 
 

n/av 

 
 

n/av 

 
 

100 

 

Hydrogen Sulfide 
 

7783-06-04 10 
 

14 
 

15 
 

21 
 

20 
 

28 
 

<0.5 
 

Benzene 
 

71-43-2  
 

3.2  
 

16   0.1-1.0 
 

Toluene 
 

108-88-3 
 

50 
 

188     1-5 
 

Xylene 
 

1330-20-7       0.1-1.5 

 
Toxicity values of the hazardous ingredients 

 

Crude oil (Hydrocarbons C5 and C6 Rich) LD50:4,300 mg/Kg (Rat). LC50: Not available. 
 

Hydrogen  Sulphide (H
2
S) LC50 Inhalation  Mouse = 673 ppm 1 hour. LC50 Inhalation Rat = 444 ppm for 4 hours 

Benzene. LD50 Oral rat = 930-5600 mg/Kg. LC50 Inhalation rat = 13,700 ppm for 4 hrs. 
 

Xylene. LD50 Oral rat = 4300 mg/Kg. LC50 Inhalation rat = 6700 ppm for 4 hrs. LD50 Dermal rabbit >2000 mg/Kg. 

Toluene. LD50 Oral rat = 5000 mg/Kg. LC50 Inhalation rat = 8000 ppm for n4 hrs. LD50 Dermal rabbit = 14000 mg/Kg. 
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TransCanada  Keystone  Pipeline  LP – Typical Crude Oil MSDS  

 

 

 

3.  First Aid Measures 
 

Eye: Flush eyes for at least 15 minutes with clean water. Patch lightly, allowing drainage. Seek medical attention. 
 

Skin: Remove contaminated  clothing. Wash skin thoroughly with soap and water. Seek medical attention ifirritation develops. 
 

Inhalation (Breathing): Protect rescuer. Move exposed person to fresh air. If breathing has stopped apply artificial respiration. 

Seek medical attention. 
 

Ingestion (Swallowing): If swallowed, do not induce vomiting or give liquids. Seek immediate  medical attention. 
 
 

4.  Protective Clothing 
 

Respiratory: Respiratory protection may be required in poorly ventilated areas. Properly fitted air purifying masks equipped 

with organic vapour filters will provide protection at low concentrations. Air supplied respirators or positive pressure self 

contained breathing apparatus is required when atmospheric concentrations of hydrocarbon vapours are likely to exceed 10X 

the occupational exposure limit or when high concentrations of H2S may be present. 

 
Skin: Impervious gloves and clothing should be worn as appropriate  to protect against skin contact. Neoprene or nitrile 

material is suggested. 

 
Eye: Non-vented chemical goggles to prevent eye irritation from the solvent vapours. 

 
Other: As required by the situation according to your companies policies and procedures. Contact your supervisor 

for direction. 
 

 

5.  Physical Data 
 

Appearance: Amber to Black 
 

Physical State: Liquid 
 

Odour: Petroleum Odor 

Vapor Pressure (mm Hg): 155 - 620 

Vapor Density: >1 

Boiling Point/Range: -90
o
C - 1100

o
C 

Freezing/Melting Point: Not Available 

Solubility in Water: Not Available 

Specific Gravity: 0.82-0.90 (Water =1) 
 

Percent Volatile: 100 vol.% 
 

pH (1% soln/water) Not Applicable 

Odor Threshold 0.13 ppm H2S 

Freezing Point Not Available 

Molecular Weight Not Applicable 

Melting Point Not available 

Density (kg/m3) 820-900 

Evaporation Rate (nButAc=1): Not Available 
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6.  Stability and Reactivity 
 

Stability: This product is stable 
 

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide and irritant fumes and gases including sulphur 

oxides, nitrogen oxides and aldehydes. 

 
Hazardous Polymerization: Will not occur 

 
Materials to Avoid (Incompatible Materials): Strong acids, strong oxidizers, chlorine. 

 
 

7.  Toxicological Information 
 

Routes of entry: Ingestion, inhalation, eye contact, skin contact. 
 

TLV: TLV-TWA 100 PPM (525 mg/m3) for stoddard solvent from ACGIH. 

Hydrogen Sulfide: 

TWA: 10ppm, 14 mg/m3 ACGIH 

STEL: 2.5 ppm STEL ACGIH 

CEILING: 20 ppm, 28 mg/m3 Alberta OEL 

Consult local authorities for acceptable exposure limits. Consult local authorities for acceptable exposure limits. 

Benzene. TWA: (1ppm 3.2 mg/m3) STEL: 5.0 ppm (16 mg/m)3) from Alberta OEL’s SKIN 

ACGIH (TLV) (United  States) TWA 0.5 ppm. STEL 2.5 ppm (SKIN) 
 

Toxicity to animals: Hydrocarbons C5 and C6 Rich 

LD50: Not available 

LC50: Not available 

Hydrogen Sulphide (H2S) 

LC50 Inhalation Mouse = 673 ppm 1 hour 

LC50 Inhalation  RAT = 444ppm for 4 hours 

Remark: No additional remark 

 
Chronic effects: This product may contain benzene. Benzene has been classified by the international agency for research 

on cancer as a group 1 product indicating sufficient evidence of carcinogenicity. Studies exist which report a link to crude 

oil and reproductive effects including fetal tumors and menstrual disorders. This product contains small quantities of xylene. 

High exposure to xylene has fetotoxic effects in animal studies. This product contains small quantities of polycylic aromatic 

hydrocarbons. Prolonged contact with these compounds has been associated with the induction of skin and lung tumours. 

Remark: No additional remark 
 

Acute effects: Sensitizing Capability: No effects known. Irritancy: Skin, eye and upper respiratory tract irritant. 
 

Ingestion: Pulmonary aspiration hazard if swallowed and vomiting occurs. 
 

Skin: Prolonged skin contact can cause defatting of the skin resulting in dry cracked skin and dermatitis. 
 

Eyes: Eye contact with product or product vapours may result in eye irritation. 
 

Inhalation: May cause headache, dizziness, loss of appetite and loss of consciousness. Product vapours are irritating to the 

respiratory tract. 

Remark: This product contains small quantities of hydrogen  sulphide (H2S) gas which may collect in confined spaces. Acute 

effects vary with concentration of H2S released from mild eye, nose and throat irritation at approximately 100 ppm to sudden 

unconsciousness or death at 500 ppm. 
 

Synergistic: Not available 
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8.  Fire and Explosion 
 

Auto-ignition temperature: Not available 

Flash points: CLOSED CUP: -40°C (-40°F) 

Flammable Limits: Not available 

Extinguishing Media: Use DRY chemicals, CO2, or foam to extinguish fire. Water may not be an effective medium to 

extinguish fire. Cool contained vessels with water jet in order to prevent pressure build-up, autoignition or explosion. 
 

Special fire fighting procedures: Use supplied air or self contained breathing apparatus  (SCBA) for large fires or for fires in 

enclosed areas. 
 

Flammability: Highly flammable liquid. Released vapours may form flammable/explosive mixtures at or above the flash point. 

Vapours may travel considerable distances to ignition sources and cause a flash fire. All storage containers and pumping 

equipment must be grounded. 
 

Risks of explosion: This material  is sensitive to static discharge. This product is not sensitive to mechanical impact. 
 

 

9.  Preventative Measures 
 

Waste Disposal: Dispose of in accordance with all federal, provincial and local regulations. 
 

Storage: Keep away from all ignition sources. Maintain temperature below the flash point. Head spaces in storage containers 

may contain hydrocarbon vapours and toxic hydrogen sulphide gas. 
 

Ventilation: Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below 

their respective threshold limit value. 
 

Spill and Leak: Evacuate unecessary personnel. Eliminate all ignition sources. Be alert to the potential for the presence of 

hydrogen sulphide gas and don appropriate protective equipment. Stop leak if safe to do so. Contain spill and absorb with 

inert absorbent. Large spills should be removed with explosion proof vacuum equipment. Large pools may be covered with 

foam to prevent vapour evolution. Comply with federal, provincial, and local requirements for spill notification. 
 

 

10. Classification/Regulatory Information 
 

TDG road/rail: TDG CLASS 3: Flammable liquid with a flash point less than or equal to 60.5°C (140.9°F). 

Closed cup tes method. 

 
 
 
 
 

PIN: 1267 - PETROLEUM CRUDE OIL 
 

WHMIS: WHMIS  CLASS B-2: Flammable  liquid with a flash point lower than 37.8°C (100°F). 

WHMIS  CLASS D-2A: Material causing other toxic effects  (VERY TOXIC). 

WHMIS  CLASS D-2B: Material causing other toxic effects (TOXIC). 

 
 
 
 

 
Other: This product is on the Domestic  Substances List (DSL). TSCA (Toxic Substance Control Act): This product is listed on the 

TSCA Inventory. 
 

Refer to federal, state, and local legislation for further requirements. 
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EnCana Corporation     Material Safety Data Sheet  
Heavy Crude Oil/Diluent Mix – Christina Lake/Foster Creek        Page  1 of  2 
 
SECTION 1 – MATERIAL IDENTIFICATION AND USE       
  
 Material Name:  HEAVY CRUDE OIL/DILUENT MIX (CHRISTINA LAKE/FOSTER CREEK)              
              Use:    Process stream, fuels and lubricants production 
              WHMIS Classification: Class B, Div. 2, Class D, Div. 2, Sub-Div. A and B 

NFPA: Fire:  2   Reactivity:  0  Health:  3         
TDG:  UN:     1267     Class:    3    
Packing Group:  I (boiling point less than 35 deg. C) 
  II (boiling point 35 deg. C or above, and flash point less than 23 deg. C)  
Manufacturer/Supplier: ENCANA CORPORATION 

    #1800, 855 - 2nd Street  S.W., P.O. BOX 2850, 
    CALGARY, ALBERTA, T2P 2S5 
 Emergency Telephone:   403-645-3333 
 Chemical Family: Crude oil/condensate mix  
       
SECTION 2 – HAZARDOUS INGREDIENTS OF MATERIAL 
 
Hazardous    Approximate                C.A.S.  LD50/LC50  Exposure 
Ingredients            Concentrations (%)  Nos.    Specify Species  Limits 
        & Route 
 
Crude oil  50 - 70   8002-05-9 LD50,rat, skin,>2 g/kg 5 mg/m3 (OEL,TLV) 
Hydrocarbon Diluent 30 - 50   N.Av.  N.Av.   900 mg/m3 (OEL)* 
Benzene   0.05 - 0.1  71-43-2  LD50,rat,oral,930 mg/kg 1 ppm (OEL),  
        LC50,rat,4 hr,13200 ppm 0.5 ppm (TLV) 
Hydrogen Sulphide <20 ppm   7783-06-04 LC50, rat, 4 hrs, 444 ppm 10 ppm (OEL,TLV) 
  
OEL = 8 hr. Alberta Occupational Exposure Limit; TLV = Threshold Limit Value (8 hrs)    *OEL for gasoline    
 
SECTION 3 – PHYSICAL DATA FOR MATERIAL 
Physical State: Liquid     Vapour Pressure (mmHg): approx. 300 @ 20C 
Specific Gravity:  0.92 – 0.94                             Odour Threshold (ppm):  N.Av.                                                      
Vapour Density (air=1):  2.5 -5.0    Evaporation Rate:  N.Av. 
Percent Volatiles, by volume:  20 - 30 (estimated)  Boiling Pt. (deg.C):  initial B.Pt. variable (16 – 30C) 
pH:  N.Av.      Freezing Pt. (deg.C): <0 
Coefficient of Water/Oil Distribution:  <0.1 
Odour & Appearance:  Brown/black liquid, hydrocarbon odour   
(N.Av. = not available N.App. = not applicable) 
 
SECTION 4 – FIRE AND EXPLOSION 
Flammability:  Yes Conditions:  Material will ignite at normal temperatures.   
Means of Extinction:  Foam, CO2, dry chemical.  Explosive accumulations can build up in areas of poor ventilation. 
Special Procedures:  Use water spray to cool fire-exposed containers, and to disperse vapors if spill has not 
         ignited.  Cut off fuel and allow flame to burn out. 
Flash Point (deg.C) & Method:  <-35 (PMCC)   
Upper Explosive Limit (% by vol.):  8 (estimated)      Sensitivity to Impact:  No 
Lower Explosive Limit (% by vol.):  0.8 (estimated)    Sensitivity to Static Discharge:  Yes, at elevated temperatures 
Auto-Ignition Temp. (deg.C):  250 (estimated)      TDG Flammability Classification:  N.App. 
Hazardous Combustion Products: Carbon monoxide, carbon dioxide, sulphur oxides 
 
SECTION 5 – REACTIVITY DATA 
Chemical Stability:  Stable Conditions:   Heat 
Incompatibility: Yes    Substances:  Oxidizing agents (e.g.  chlorine) 
Reactivity:  Yes   Conditions:  Heat, strong sunlight 
Hazardous Decomposition Products:  Carbon monoxide, carbon dioxide, sulphur oxides 
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SECTION 6 – TOXICOLOGICAL PROPERTIES OF PRODUCT 
 
Routes of Entry: 
Skin Absorption :  Yes  Skin Contact: Yes   Eye Contact:  Yes  
Inhalation:  Acute:  Yes  Chronic:  Yes    Ingestion:  Yes 
Effects of Acute Exposure: Vapour may cause irritation of eyes, nose and throat, dizziness and drowsiness.  Contact with 
skin may cause irritation and possibly dermatitis. Contact of liquid with eyes may cause severe irritation/burns.  
Effects of Chronic Exposure:  Due to presence of benzene, long term exposure may increase the risk of anaemia and 
leukemia.  Repeated skin contact may increase the risk of skin cancer. 
Sensitization to Product:  No. 
Exposure Limits of Product:  1 ppm  (Alberta 8 hr OEL for benzene) 
Irritancy:  Yes    
Synergistic Materials:  None reported 
Carcinogenicity:  Yes Reproductive Effects:  Possibly Teratogenicity: Possibly       Mutagenicity:  Possibly 
 
SECTION 7 – PREVENTIVE MEASURES 
 
Personal Protective Equipment: Use positive pressure self-contained breathing apparatus, supplied air breathing 
apparatus or cartridge air purifying respirator approved for organic vapours where concentrations may exceed exposure 
limits (note: cartridge respirator not suitable for oxygen deficiency or IDLH situations). 
Gloves: Viton (nitrile adequate for short exposure to liquid) 
Eye:  Chemical splash goggles. Footwear:  As per safety policy Clothing:   As per fire protection policy  
Engineering Controls:  Use only in well ventilated areas.  Mechanical ventilation required in confined areas.  Equipment 
must be explosion proof. 
Leaks & Spills:  Stop leak if safe to do so. Use personal protective equipment. Use water spray to cool containers.  
Remove all ignition sources.  Provide explosion-proof clearing ventilation, if possible.  Prevent from entering confined 
spaces.  Dyke and pump into containers for recycling or disposal.  Notify appropriate regulatory authorities. 
Waste Disposal:  Contact appropriate regulatory authorities for disposal requirements. 
Handling Procedures & Equipment:  Avoid contact with liquid.  Avoid inhalation.  Bond and ground all transfers.  
Avoid sparking conditions. 
Storage Requirements:  Store in a cool, dry, well ventilated area away from heat, strong sunlight, and ignition sources. 
Special Shipping Provisions:  N.App. 
 
SECTION 8 – FIRST AID MEASURES 
 
Skin: Flush skin with water, removing contaminated clothing.   Get medical attention if irritation persists or 

large area of contact.   Decontaminate clothing before re-use. 
 
Eye: Immediately flush with large amounts of luke warm water for 15 minutes, lifting upper and lower lids at 

intervals.   Seek medical attention if irritation persists. 
 
Inhalation: Ensure own safety. Remove victim to fresh air.  Give oxygen, artificial respiration, or CPR if needed.   

Seek medical attention immediately.    
 
Ingestion: Give 2-3 glasses of milk or water to drink.  DO NOT INDUCE VOMITING.  Keep warm and at rest.   

Get immediate medical attention. 
 
 
SECTION 9 – PREPARATION DATE OF MSDS 
 
Prepared By: EnCana Environment, Health and Safety (EHS) 
Phone Number:  (403) 645-2000   Preparation Date:  August 19, 2009      Expiry Date:   August 19, 2012 
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Material Safety Data Sheet

Common/Trade
name

Synonyms

Chemical family

Material uses

Western Canadian Select (WCS)

Not available.

Blend of Heavy Petroleum Crude, Medium Sweet Crude and
Synthetic Crude.

Chemical feedstock

3

WHMIS TDG Road/Rail

Section I. Product Identification and Uses

Supplier Husky Oil Operations Limited
PO Box 6525 Station 'D'
Calgary, Alberta
 T2P 3G7
403-298-6111

Personal Protection

CAS #

DSL

Manufacturer

8002-05-09

On the DSL list.

Husky Oil Operations
Limited
PO Box 6525 Station 'D'
Calgary, Alberta
 T2P 3G7
403-298-6111

Missing 
pictogram

If swallowed, do not induce vomiting or give liquids.  Seek immediate medical attention.

Eye contact

Skin contact

Inhalation

Ingestion

Flush eyes for at least 15 minutes with clean water.  Patch lightly, allowing drainage.  Seek medical
attention.

Remove contaminated clothing.  Wash skin thoroughly with soap and water.  Seek medical attention if
irritation develops.

Protect rescuer.  Move exposed person to fresh air.  If breathing has stopped apply artificial respiration.
Seek medical attention.

Section 2. First Aid Measures

Crude Oil (Hydrocarbons C5 and C6 Rich) 8002-05-09 100 n/av n/av n/av n/av n/av 100
Hydrogen Sulphide 7783-06-4 10 14 15 21 n/av n/av <0.5
Benzene 71-43-2 0.5 n/av 2.5 n/av 0.1-1
Toluene 108-88-3 20 n/av 1-5
Xylene 1330-20-7 100 n/av 150 n/av 1-30

Crude oil (Hydrocarbons C5 and C6 Rich)  LD50:4,300 mg/Kg  (Rat). LC50: Not available.
Hydrogen Sulphide (H2S)  LC50 Inhalation Mouse = 673 ppm 1 hour. LC50 Inhalation Rat =
444 ppm for 4 hours
Benzene. LD50 Oral rat= 930-5600 mg/Kg. LC50 Inhalation rat = 13,700 ppm for 4 hrs.
Xylene. LD50 Oral rat= 4300 mg/Kg. LC50 Inhalation rat= 6700 ppm for 4 hrs. LD50 Dermal
rabbit >2000 mg/Kg.
Toluene. LD50 Oral rat= 5000 mg/Kg. LC50 Inhalation rat= 8000 ppm for n4 hrs. LD50 Dermal
rabbit= 14000 mg/Kg.

Toxicity values of the
hazardous ingredients

Section 3. Hazardous Ingredients

CAS #Name TWA
(ppm)

STEL
(ppm)

CEIL
(ppm)

% by
Weight

Exposure Limits

TWA
(Mg/M3)

STEL
(Mg/M3)

CEIL
(Mg/M3)

Continued on Next Page
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Physical state and
appearance

Evaporation rate

pH (1% soln/water)

Odor

Freezing point

Boiling point

Vapor pressure

Odor threshold

Specific gravity

Vapor density

Water/oil dist. coeff.

Solubility

Liquid.  Black/Brown.

Not available.

Not applicable.

Not available.

10°C - 1000°C

0.92 -0.94 (Water = 1)

Not available.

Not available.

Not available.

Not available.

Petroleum Odour

O.13 ppm H2S

Section 4. Physical Data

Molecular Weight Not applicable.

Volatility 100 (%vol)

Melting Point Not available.

Density Not available.

Auto-ignition
temperature

Flash points

Extinguishing Media

Flammable limits

Flammability

Not available.

CLOSED CUP: -40°C (-40°F)

Not available.

Use DRY chemicals, CO2, or foam to extinguish fire. Water may not be an effective medium to
extinguish fire.  Cool containing vessels with water jet in order to prevent pressure build-up,
autoignition or explosion.

Highly flammable liquid.  Released vapours may form flammable/explosive mixtures at or above the
flash point.   Vapours may travel considerable distances to ignition sources and cause a flash fire.  All
storage containers and pumping equipment must be grounded.

No additional remark.
Remark

Risks of explosion This material is sensitive to static discharge.  This product is not sensitive to mechanical impact.

No additional remark.

Section 5. Fire and Explosion Data

Remark

Special fire fighting
procedures

Use supplied air or self contained breathing apparatus (SCBA) for large fires or for fires in enclosed
areas.

Hazardous decomp.
products

Stability

Reactivity

Remark

The product is stable.

Carbon monoxide, carbon dioxide and irritant fumes and gases including sulphur oxides, nitrogen
oxides and aldehydes.

Incompatible material:  Strong acids, strong oxidizers, chlorine.  Hazardous polymerization:  Will not
occur.

No additional remark.

Section 6. Reactivity Data

Continued on Next Page
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Toxicity to animals

Acute effects

Remark

Remark

Routes of entry

Synergistic materials

Ingestion.  Inhalation.    Eye contact.  Skin contact.

Hydrocarbons C5 and C6 Rich
LD50: Not available.

  LC50: Not available.
Hydrogen Sulphide (H2S)
LC50 Inhalation Mouse = 673 ppm 1 hour
LC50 Inhalation Rat = 444 ppm for 4 hours

Not available.

Sensitizing Capabiltiy:  No effects known.  Irritancy:  Skin, eye and upper respiratory tract irritant.

No additional remark.

This product contains small quantities of hydrogen sulphide (H2S) gas which may collect in confined
spaces.  Acute effects vary with concentration of H2S released from mild eye, nose and throat irritation
at approximately 100 ppm to sudden unconsciousness or death at 500 ppm.

No additional remark.

TLV TLV-TWA 100 PPM (525 mg/m3) for stoddard solvent from ACGIH.
Hydrogen Sulfide:
TWA:  10 ppm, STEL:  15 ppm, from ACGIH
 Benzene
TWA:0.5 ppm,  STEL: 2.5 ppm, from ACGIH,  SKIN
Toluene
TWA: 20 ppm, from ACGIH
Consult local authorities for acceptable exposure limits.

Section 7. Toxicological Properties

Remark

May cause headache, dizziness, loss of appetite and loss of consiousness.  Product vapours are
irritating to the respiratory tract.

Prolonged skin contact can cause defatting of the skin resulting in dry cracked skin and dermatitis.

Eye contact with product or product vapours may result in eye irritation.

Pulmonary aspiration hazard if swallowed and vomitting occurs.

Inhalation

Skin

Eyes

Ingestion

Chronic effects This product may contain benzene.  Benzene has been classified by the international agency for
research on cancer as a group 1 product indicating sufficent evidence of carcinogenicity.  Studies exist
which report a link to crude oil and reproductive effects including fetal tumors and menstrual disorders.
This product contains small quantities of xylene.  High exposure to xylene has produced fetotoxic
effects in animal studies.  This product contains small quantities of polycylic aromatic hydrocarbons.
Prolonged contact with these compound has been associated with the induction of skin and lung
tumours. This product may contain toluene which is known to cause visual impairment, narcosis,
anxiety, muscle fatigue, insomnia, dermatitis, parathesis, liver and kidney damage and to affect
reproduction.

Waste disposal

Storage

Ventilation

Spill and leak

Dispose of in accordance with all federal, provincial and local regulations.

Keep away from all ignition sources.  Maintain temperature below the flash point.  Head spaces in
storage containers may contain hydrocarbon vapours and toxic hydrogen sulphide gas.

Evacuate unecessary personnel.  Eliminate all ignition sources.  Be alert to the potential for the
presence of hydrogen sulphide gas and don appropriate protective equipment.   Stop leak if safe to do
so.  Contain spill and absorb with inert absorbent.  Large spills should be removed with explosion proof
vacuum equipment.  Large pools may be covered with foam to prevent vapour evolution.  Comply with
federal, provincial, and local requirements for spill notification.

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors
below their respective threshold limit value.

Section 8. Preventive Measures

Continued on Next Page
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TDG CLASS 3: Flammable liquid with a flash point less than or equal to 60.5 C (140.9 F). Closed cup test
method.

3

WHMIS WHMIS CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
WHMIS CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
  WHMIS CLASS D-2B: Material causing other toxic effects (TOXIC).

PIN: 1267 - PETROLEUM CRUDE OIL

TDG road /
rail

Section 9. Classification/Regulatory Information

Remark

No additional remark.

No additional remark.

Remark

This product is on the Domestic Substances List (DSL).  TSCA (Toxic Substance Control Act): This product is
listed on the TSCA Inventory.

Other

Refer to federal, provincial, and local legislation for further requirements.

As required by the situation according to your companies policies and procedures.  Contact your supervisor
for direction.

Section 10. Protective Clothing
Eye

Skin

Respiratory

Other

Non-vented chemical goggles to prevent eye irritation from the solvent vapours.

Impervious gloves and clothing should  be worn as appropriate to protect against skin contact.  Neoprene or
nitrile material is suggested.

Respiratory protection may be required in poorly ventilated areas. Properly fitted air purifying masks equipped
with organic vapour filters will provide protection at low concentrations. Air supplied respirators or positive
pressure self contained breathing apparatus is required when atmospheric concentrations of hydrocarbon
vapours are likely to exceed 10X the occupational exposure limit or when high concentrations of H2S may be
present.

References -Provisional Domestic Substances List, Canadian Ennvironmental Protection Act, Volume 1-Registry Number
Index, April 1990; Environment Canada.  -SAX, N.I. Dangerous Properties of Industrial Materials. Toronto,
Van Nostrand Reinold, 6e ed. 1984.  CCOHS (Chem advi)
  CCOHS(Cheminfo)  Doccumentation of the Threshold Limit Values and Biological Exposure Indices (ACGIH)
  Pocket Guide to Chemical Hazards (NIOSH)
  Transportation of Dangerous Goods Shedule II List II

Validated by Husky Corporate Hygiene on 3/19/2009. V e r i f i e d  b y  H u s k y  C o r p o r a t e
Hygiene.

Section 11. Preparation Information

Printed 3/9/2009.Supersedes: 11/28/2005

Acronyms:  TLV = Threshold Limit Value  N/AP = Not applicable  N/AV = Not Available  COC = Cleveland Open Cup  PMCC =
Pensky Martens Closed Cup

MSDS Status

Continued on Next Page
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While the company believes the data set forth herein are accurate as of the date hereof, the company makes no
warranty with respect thereto and expressly disclaims all liability for reliance thereon.  Such data are offered solely
for your consideration, investigation and verification.

Emergency Phone # 403-262-2111
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PRESS RELEASE  

from the Nebraska Department of Environmental Quality 
 

 
For more information, contact  
Brian McManus (402) 471-4223, or 
Jim Bunstock (402) 471-4243 

For Immediate Release 
April 19, 2012 

 

 
NDEQ Receives Pipeline Route Corridor Report from TransCanada 

 
The Nebraska Department of Environmental Quality announced that TransCanada has submitted a report to the 
agency that assesses alternative routing corridors for the Nebraska Keystone XL pipeline.  NDEQ has posted this 
information on their web site, along with a summary of next steps in the review process, and related information.  The 
web site also provides the public the ability to submit comments and view documents related to this state review. 
 
NDEQ Director Mike Linder said that the state review process can now occur, following the passage of LB1161, which 
became effective on April 18, 2012.  This legislation provides NDEQ the authority to review major oil pipeline projects 
proposed in the state which will be included in a federal agency environmental review.  One major component of the 
review will be public access to information. 
 
“Public participation will be important throughout this review, and NDEQ will make every effort to provide information 
and invite comment throughout the process,” Linder said.  “There will be a number of ways to review and comment 
through live meetings, internet comments or through the mail.” 
 
Next steps in the process 
Linder said that the agency will soon announce times and dates of a series of public information meetings, which will 
be held in the proposed route area.  NDEQ will provide the public with information on the review process, and the 
public will be able to examine the proposed route corridor information submitted by TransCanada. 
 
After these information sessions are completed, NDEQ will provide initial feedback to TransCanada.  TransCanada 
would then finalize the route that it wants to have evaluated by the state, and will conduct more in-depth and on-the-
ground definition of the proposed route.  NDEQ and its contractor, HDR Engineering, will then evaluate the route 
through a review process that would satisfy National Environmental Policy Act (NEPA) requirements. The draft report 
that is developed by NDEQ will be posted on the agency web site for public review.   
 
After the draft report is made public, NDEQ will announce a public hearing date.  Following the public hearing and 
review of public comments, NDEQ will develop a final evaluation report, which will be presented to the Governor.  
This information will also be posted on NDEQ’s web site.  The Governor will decide whether he approves the route 
reviewed in the state’s final report, and transmit this decision to any federal agencies involved in the approval of the 
pipeline.   
 

The report and related information is now on-line at  https://ecmp.nebraska.gov/deq-seis/   The report contains 

several maps describing alternatives evaluated by TransCanada, with the preferred route identified on a map on page 
31.   
 
At that location, the public can also submit comments to NDEQ, review documents related to the project, and view 
other background materials. There is also a link to this information on the main page of NDEQ’s web site, 
http://deq.ne.gov/.  

 

https://ecmp.nebraska.gov/deq-seis/
http://deq.ne.gov/
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Four NDEQ Pipeline Information Sessions to be Held in May 

Locations include: O’Neill, Neligh, Albion and Central City 
 

The Nebraska Department of Environmental Quality will conduct a series of information sessions in May, 
to discuss with the public the proposed Keystone XL pipeline route corridor information that has been 
submitted by TransCanada.  The four meetings will be located along the proposed corridor area.   
 
“These meetings will be one opportunity for the agency to meet with interested persons and discuss 
where we are at in the pipeline review process,” said NDEQ Director Mike Linder.  “We will have detailed 
maps available, so that people can get a clearer idea of where the corridor is proposed, and we will have 
staff on hand to discuss the next steps in the process, and how comments can be submitted.” 
 
Dates and locations are: 
 O’Neill  - May 9, 4-7 p.m. at the O’Neill Community Center, 501 S. 4

th
 St. 

 Neligh – May 10, 4-7 p.m. at the Neligh-Oakdale High School Gym, 600 J St. 
 Albion – May 16, 4-7 p.m. at the Boone County Fairgrounds, 11

th
 and Fairview Ave. 

 Central City – May 17, 4-7 p.m. at the Central City Community Room, 1515 17
th

 St. 
 
The information sessions will be an opportunity to meet and talk with those involved in the review, in an 
“open house” format with tables and posters around the room.  Topics will include NDEQ’s role in the 
review process, a large area featuring detailed map enlargements, an overview of the next steps in the 
review process, and an area to submit comments to be considered by the agency.  NDEQ has also invited 
TransCanada to attend the information sessions, to respond to questions that are beyond the scope of the 
state’s review.  
 
“NDEQ and our contractor, HDR Engineering, will continue to review this initial proposal, and following the 
meetings, we will have discussions with TransCanada about our initial reactions to their route corridor 
report,” Linder said.  “TransCanada is then expected to submit a more refined route plan for the state’s 
evaluation.” 
 
Linder said that during this review, NDEQ will develop a draft evaluation report which will be made 
available to the public.  Several months from now when the draft evaluation report is completed, the 
agency will announce a public hearing on Nebraska’s review.  Public comments are invited now through 
the conclusion of the public hearing, and those comments will be considered as the state develops a final 
report to submit to the Governor.    
 
To find out more about the process, review documents or submit comments, go to NDEQ’s new web site 
that focuses on the pipeline review at:  https://ecmp.nebraska.gov/deq-seis/   A link to this area can also 

be found on NDEQ’s main web site, at www.deq.ne.gov    
 
 

https://ecmp.nebraska.gov/deq-seis/
http://www.deq.ne.gov/
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Pipeline Corridor Map Books Located at Six Libraries; 
Detailed Information Now Featured in “Online Meeting” 

 
Map books are now available in six libraries to provide the public with an additional method to view 
detailed information regarding the proposed route corridor in Nebraska that TransCanada has submitted 
for the Keystone XL pipeline.  The map books are located in the public libraries in the towns of 
Springview, O’Neill, Neligh, Albion, Fullerton and Central City. 
 
In addition, NDEQ has developed an “Online Meeting” that presents a web site version of the information 
that was discussed at four public information meetings in May.   
 
Online Meeting 
The Online Meeting includes an explanation of Nebraska’s role and the evaluation process, a route 
corridor overview that includes detailed map enlargements, Sand Hills information, and public review 
options.  To view this information, go to NDEQ’s pipeline project web site at 
https://ecmp.nebraska.gov/deq-seis/, and select Online Public Information Meeting. 
 
Map Books 
The map books that have been distributed to local libraries provide an overview key map that divides the 
proposed re-routed portion into 59 segments.  This is followed by 59 individual map enlargements that 
provide a close-up view of each segment of the proposed corridor.   Nebraska Department of 
Environmental Quality Director Mike Linder said that the agency decided to provide these maps locally in 
libraries near the proposed corridor after discussing issues with the public at information meetings in May.  
Map enlargements are also located at the project web site listed above.  
 
“Some nearby residents expressed concern that some people may have limited internet access, but still 
want to get a closer look at what is being proposed,” Linder said.  “We agreed that providing hard copy 
map enlargements to the local libraries would be a useful way to provide the public access to this 
information.” 
 
NDEQ continues to accept public comment.  Comments that are received prior to June 15 will be 
considered and incorporated into initial feedback that NDEQ intends to provide to TransCanada in late 
June.  However, comments will continue to be accepted after that date, and will be considered as the 
agency develops a draft evaluation report.  Several months from now, when the draft evaluation report is 
completed, the agency will announce a public hearing on Nebraska’s review.  Public comments are 
invited now through the conclusion of the public hearing, and those comments will be considered as the 
state develops a final report to submit to the Governor.    
 
To find out more about the process, review documents or submit comments, go to NDEQ’s new web site 
that focuses on the pipeline review at:  https://ecmp.nebraska.gov/deq-seis/   A link to this area can also 
be found on NDEQ’s main web site, at www.deq.ne.gov    
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NDEQ Provides Initial Feedback Report to TransCanada 
 
The Nebraska Department of Environmental Quality (NDEQ) has provided an initial feedback report to 
TransCanada regarding the state’s evaluation of the rerouted portion of the proposed Keystone XL 
Pipeline project. 
 
This is a preliminary step in the communication process in the ongoing project review, explained Pat Rice, 
NDEQ Pipeline Project Manager.  The purpose of the report is to provide TransCanada with initial 
feedback based on public comments the agency has received, and to provide some observations from the 
agency.  TransCanada is expected to consider the information from NDEQ’s initial feedback report as it 
develops a more defined route. 
 
To view a copy of the initial feedback report, click on this link.  Or, go to NDEQ’s new web site that 
focuses on the pipeline review at:  https://ecmp.nebraska.gov/deq-seis/   Select Public Documents in the 
left panel; then select Document Type – Report, then click on Submit.   A link to this pipeline project page 
can also be found on NDEQ’s main web site, at www.deq.ne.gov.    
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NDEQ Receives Environmental Report from TransCanada 
 
The Nebraska Department of Environmental Quality announced today that TransCanada has submitted a 
Supplemental Environmental Report to the agency that provides detailed route information for the Keystone XL 
pipeline through Nebraska.  TransCanada had submitted a preliminary report to the state in April, 2012, and NDEQ 
had responded in July with an initial feedback report.   
 
The Supplemental Environmental Report submitted today by TransCanada will be the basis for the state’s Evaluation 
Report.  It is expected that a draft of the state’s report will be completed and made public in the fall of 2012.  At that 
time, DEQ will announce a public hearing.  Public comments continue to be accepted, and will be considered as the 
agency develops this evaluation report.  After comments from the comment period and hearing are considered, the 
report will be finalized and submitted to Governor Dave Heineman.  The final Evaluation Report could be submitted to 
the Governor by the end of this year. The Governor will have 30 days to indicate his approval or disapproval of the 
submitted reports. 
 
“This is an important step in the process, and NDEQ and our contractor will conduct a thorough review of 
TransCanada’s environmental report,” said NDEQ Director Mike Linder. “An initial scan of the report indicates that it 
responds to some of the comments raised by the NDEQ and the public, but a full evaluation will now begin.”  
 
NDEQ is making TransCanada’s environmental report available on its web site for public review and comment.  In 
addition to TransCanada’s Environmental Report, detailed maps of the route will also be posted on the site soon.  To 
view the report, select the link at NDEQ’s main page at http://deq.ne.gov/, or you can go directly to NDEQ’s Pipeline 
Project page at https://ecmp.nebraska.gov/deq-seis.  The web site also provides the public the ability to submit 
comments and view other documents related to this state review.   
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Source: TransCanada Keystone Pipeline  Project - Initial Report Identifying Alternative and Preferred Corridors for Nebraska Reroute, dated April 18, 2012

TransCanada’s Preferred Alternative Corridor
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The purpose of this meeting is to provide the public an opportunity to:

 Understand Nebraska Department of Environmental Quality’s (NDEQ) evaluation process and its next steps 

 Review detailed maps of TransCanada’s Proposed reroute of the Keystone XL Pipeline in Nebraska

 Provide NDEQ with comments on:
 - Environmental impacts
 - Economic impacts
 - Social impacts
 - Other impacts to Nebraska

Public Information Meeting

The State of Nebraska is responsible for 
protecting its natural resources, agricultural 
resources, aesthetics, economy, and 
communities through reasonable regulation 
for the common good and welfare.  As 
such, the state is responsible for ensuring 
that an oil pipeline proposed to be located 
within, through, or across Nebraska is 
in compliance with all state laws, rules, 
and regulations relating to water, air, and 
wildlife under the Constitution of Nebraska 
and state law.

-Legislative Bill 4 

Nebraska’s Evaluation Process:
The purpose of Nebraska’s evaluation is to:

  Evaluate environmental, economic, social and other 
 impacts

 Provide opportunity for public review and comment

 Provide an effective and timely evaluation of the route  
 through Nebraska

  Collaborate with the U.S. State Department as  
 necessary

Comments may 
be made in any 
of the following 
ways:

Visit the NDEQ project website: https://ecmp.nebraska.gov/deq-seis
Mail a letter to:  

 Nebraska Pipeline Review Project 
 P.O. Box 98922 
 Lincoln, NE 68509-8922

Call the Comment Line: 800-295-8912
Email the project at NDEQ.SEISpubliccomment@nebraska.gov 
Submit a comment at a public information meeting

Nebraska’s Keystone XL Pipeline Evaluation

After these information sessions are completed, NDEQ will provide initial feedback to TransCanada, based on an 

the route through a review process that would consider the environmental, economic, social, and other impacts of the 
proposed pipeline. The draft evaluation report that is developed by NDEQ will be posted on the agency website and 
made available for public review and comment. 

After the draft evaluation report is made public, NDEQ will announce the public hearing date. Following the public 

Governor; this information will also be posted on NDEQ’s website. The Governor will decide whether he approves the 

Public Review and Comment

public review and comment at any time during this evaluation.  All comments will be posted to NDEQ’s website.



Keystone XL Pipeline Project Overview
The Keystone XL Pipeline Project is a proposed 
approximate 854-mile, 36-inch diameter pipeline 
to transport crude oil from Hardisty, Alberta, 
Canada to Steele City, Nebraska.  From that point, 
the project would connect with the existing Keystone 
pipeline - Cushing Extension.  At the terminus of 
the Cushing Extension, the oil would be delivered 
into a new 36-inch pipeline to be constructed 
as the Keystone Pipeline Gulf Coast Project for 

area of the United States.  The Project would have 
an initial nominal throughput capacity of 700,000 
barrels per day (bpd) and can be expanded to an 
ultimate nominal capacity of 830,000 bpd through 

the installation of additional pumping capacity.

 
TransCanada’s Preferred Corridor
On April 18, 2012, TransCanada submitted to 
Nebraska a routing alternatives analysis through 

a preferred corridor which is intended to avoid 
the Sand Hills region. A copy of this corridor is 
provided on the map on the next page.  The route 
information submitted by TransCanada will be 
evaluated by the NDEQ as directed by Nebraska 

Legislative Bill 1161, which became effective on 
April 18, 2012. 

Abridged Table 4 - Summary of Preferred Corridor

1 Determined from Nebraska Department of Natural  
   Resources (NDNR) well data.
2 Land use from NLCD data coverage for US.
3 The USDOT HCA database designates the entire  
   Niobrara River as wild and scenic, which is not the case 
   where these corridors cross the river according to the  
   National Park Service.

Nebraska’s Keystone XL Pipeline Evaluation

Project Website:   https://ecmp.nebraska.gov/deq-seis

Source: TransCanada Keystone XL Pipeline Project - Initial Report Identifying 
Alternative and Preferred Corridors for Nebraska Reroute, dated April 18, 2012
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Source: TransCanada Keystone XL Pipeline Project - Initial Report Identifying Alternative and Preferred Corridors for 
Nebraska Reroute, dated April 18, 2012

Thank you for joining us and sharing your opinions.





Nebraska’s Keystone XL Pipeline Evaluation
There are multiple ways to submit comments: 

Written Comments: Complete and submit this form at the public meeting or follow the directions on the reverse side to mail 
your comments. 
Electronic Comments: Submit comments by visiting https://ecmp.nebraska.gov/deq-seis or by emailing 
NDEQ.SEISpubliccomment@nebraska.gov.

Phone Comments: Call 800-295-8912 to submit comments through our project information line.

Comments:

All comments will be posted to NDEQ’s website. 

 Date:
Name:  

Street Address:  

City, State,  Zip:  

Phone:  

Email:  

 Contact Preference:  Direct Mail  Email  Do Not Contact 



Please fold, fasten with tape and mail.  No envelope necessary. Do not staple. 

______________________

______________________

______________________

Nebraska Pipeline Review Project 
PO Box 98922 

Lincoln, NE 68509-8922 

Place
Stamp
Here 
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Comments 

Search Comments

Post Comment

Frequently Asked 
Questions

Public Documents Search
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Press Releases

�

����������	
�����
����
�

All comments are available for public review 4 days after submission

���������		
��
Thank you for your interest in the Nebraska SEIS Project. To leave a comment, please complete the form below. NOTE: any submissions 
to the agency, including telephone and e-mail inquiries and comments, will become part of the public record. Comments and identities will 
not be kept confidential. 

There are two options for posting a comment:  
 
• Guest – will require a couple pieces of information for geographic reference, no personal information, and an optional email 
address, if you would like to receive your comment number and updates as the comment is processed.  
• Registered User – will require more detailed information and allow you to establish a user ID and password to use for future 
comment submissions. 

Comments received will be evaluated in the Draft SEIS. All comments are available for public review 4 days after submission. Click on 
Comment Search in the left panel to view submitted comments. 

�
Post Comment As: Guest   Registered User 

City:  

State / Province: Nebraska  

Zip Code:  

Email: (Optional) 

Comment: (0 of 1000 Characters Used) 

 

�

�������	�
�����
���	�	������
���

Submit �

The DEQ State Website

Security, Privacy & Accessibility Policy

The State of Nebraska Website

Nebraska Department of Environmental Quality 1200 "N" Street, Suite 400 P.O. Box 98922 Lincoln, Nebraska 68509 (402) 471-2186 
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&

E
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V
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O
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D
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A

RT
MENT

K
D H
E

N
eb

ra
sk

a

D
E

Q
K

A
N

SA
S

B
IO

LO
G

IC
A

L
SU

R
V

EY

K
A

N
SA

S
B

IO
LO

G
IC

A
L

SU
R

V
EY

N
E

B
R

A
S

K
A

G
A

M
E

 a
nd

 P
A

R
K

S
 C

O
M

M
IS

S
IO

N

4
3

. 
N

o
r

th
w

e
s

te
r

n
 G

r
e

a
t 

P
la

in
s

4
2

. 
N

o
r

th
w

e
s

te
r

n
 G

la
c

ia
te

d
 P

la
in

s

4
0

. 
C

e
n

tr
a

l 
I

r
r

e
g

u
la

r
 P

la
in

s

2
5

. 
W

e
s

te
r

n
 H

ig
h

 P
la

in
s

In
 th

e 
ra

in
 s

ha
do

w
 o

f t
he

 R
oc

ky
 M

ou
nt

ai
ns

, t
he

 W
es

te
rn

 H
ig

h 
Pl

ai
ns

 e
co

re
gi

on
 is

 c
ha

ra
ct

er
iz

ed
 b

y 
a 

se
m

i-a
rid

 to
 a

rid
 c

lim
at

e,
 w

ith
 a

nn
ua

l p
re

ci
pi

ta
tio

n 
ra

ng
in

g 
fr

om
 1

3 
to

 2
0 

in
ch

es
. H

ig
he

r a
nd

 d
rie

r t
ha

n 
th

e 
C

en
tra

l G
re

at
 P

la
in

s 
to

 th
e 

ea
st

, m
uc

h 
of

 th
e 

W
es

te
rn

 H
ig

h 
Pl

ai
ns

 c
om

pr
is

es
 a

 s
m

oo
th

 to
 s

lig
ht

ly
 ir

re
gu

la
r p

la
in

 h
av

in
g 

a 
hi

gh
 p

er
ce

nt
ag

e 
of

 d
ry

la
nd

 a
gr

ic
ul

tu
re

. P
ot

en
tia

l n
at

ur
al

 v
eg

et
at

io
n 

is
 d

om
in

at
ed

 b
y 

dr
ou

gh
t t

ol
er

an
t s

ho
rtg

ra
ss

 p
ra

iri
e 

an
d 

la
rg

e 
ar

ea
s 

of
 m

ix
ed

gr
as

s 
pr

ai
rie

 in
 th

e 
no

rth
w

es
t, 

es
pe

ci
al

ly
 in

 N
eb

ra
sk

a.
 C

en
te

r p
iv

ot
 ir

rig
at

io
n,

 re
ly

in
g 

on
 g

ro
un

d 
w

at
er

 fr
om

 th
e 

H
ig

h 
Pl

ai
ns

 A
qu

ife
r, 

ha
s 

in
cr

ea
se

d 
dr

am
at

ic
al

ly
 in

 re
ce

nt
 d

ec
ad

es
. N

at
ur

al
 g

as
 d

ep
os

its
, f

ou
nd

 in
 th

e 
so

ut
h,

 y
ie

ld
 a

 m
aj

or
ity

 o
f n

at
ur

al
 g

as
 p

ro
du

ce
d 

in
 th

e 
m

id
w

es
t.

2
6

. 
S

o
u

th
w

e
s

te
r

n
 T

a
b

le
la

n
d

s
D

ur
in

g 
th

e 
Pe

rm
ia

n 
Pe

rio
d 

se
ve

ra
l t

ho
us

an
d 

fe
et

 o
f b

ric
k-

re
d 

sh
al

es
, s

ilt
st

on
e,

 s
an

ds
to

ne
s, 

an
d 

gy
ps

um
 w

er
e 

de
po

si
te

d 
in

 th
is

 r
eg

io
n.

 E
ro

si
on

 h
as

 e
xp

os
ed

 th
es

e 
de

po
si

ts
 g

iv
in

g 
th

e 
re

gi
on

 it
s 

ch
ar

ac
te

ris
tic

 r
ed

 b
ut

te
 a

nd
 m

es
a 

ap
pe

ar
an

ce
. 

U
nl

ik
e 

m
os

t a
dj

ac
en

t G
re

at
 P

la
in

s e
co

re
gi

on
s, 

lit
tle

 o
f t

hi
s r

eg
io

n 
is

 in
 c

ro
pl

an
d 

an
d 

m
uc

h 
of

 it
s e

le
va

te
d 

ta
bl

el
an

d 
ar

ea
 

is
 in

 su
b-

hu
m

id
 g

ra
ss

la
nd

 a
nd

 se
m

ia
rid

 ra
ng

el
an

d.
 T

he
 re

gi
on

 h
as

 m
an

y 
sp

rin
g-

fe
d 

st
re

am
s, 

an
d 

st
re

am
 b

ot
to

m
s t

en
d 

to
 

be
 sa

nd
y,

 a
nd

 th
e 

w
at

er
 is

 m
or

e 
m

in
er

al
iz

ed
 th

an
 in

 a
dj

ac
en

t r
eg

io
ns

.

2
9

. 
C

e
n

tr
a

l 
O

k
la

h
o

m
a

/T
e

x
a

s
 P

la
in

s
3

9
. 

O
z

a
r

k
 H

ig
h

la
n

d
s

Th
e 

C
en

tra
l O

kl
ah

om
a/

Te
xa

s 
Pl

ai
ns

 e
co

re
gi

on
 is

 a
 tr

an
si

tio
na

l a
re

a 
be

tw
ee

n 
pr

ai
rie

 v
eg

et
at

io
n 

to
 th

e 
w

es
t a

nd
 fo

re
st

ed
 

re
gi

on
s 

to
 th

e 
so

ut
h.

 K
an

sa
s 

co
nt

ai
ns

 th
e 

no
rth

er
n 

ex
te

nt
 o

f 
th

e 
re

gi
on

. O
ak

 s
av

an
na

 a
nd

 f
or

es
ts

 a
re

 c
om

m
on

 o
n 

th
e 

sa
nd

y,
 d

ry
 s

oi
ls

. T
he

 th
ic

k 
Pe

nn
sy

lv
an

ia
n-

ag
ed

 s
an

ds
to

ne
 h

as
 b

ee
n 

er
od

ed
 in

to
 a

 s
er

ie
s 

of
 h

ill
s 

th
at

 e
xh

ib
it 

m
or

e 
re

lie
f 

th
an

 th
e 

su
rr

ou
nd

in
g 

O
sa

ge
 C

ue
st

as
 (4

0b
) b

ut
 le

ss
 re

lie
f t

ha
n 

th
e 

la
rg

er
 h

ill
s o

f t
he

 F
lin

t H
ill

s (
28

).

Th
e 

O
za

rk
 H

ig
hl

an
ds

 e
co

re
gi

on
 is

 a
 h

ill
y 

an
d 

de
ns

el
y 

fo
re

st
ed

 a
re

a 
th

at
 c

ov
er

s l
ar

ge
 p

ar
ts

 o
f M

is
so

ur
i, 

A
rk

an
sa

s, 
an

d 
a 

sm
al

l a
re

a 
in

 O
kl

ah
om

a 
an

d 
K

an
sa

s. 
Th

is
 a

re
a 

is
 n

ot
 a

s 
ag

ric
ul

tu
ra

l a
s 

bo
rd

er
in

g 
re

gi
on

s;
 le

ss
 th

an
 o

ne
 f

ou
rth

 o
f 

th
e 

co
re

 a
nd

 h
al

f o
r m

or
e 

of
 th

e 
pe

rip
he

ry
 o

f t
hi

s 
re

gi
on

 h
as

 b
ee

n 
cl

ea
re

d 
fo

r p
as

tu
re

 a
nd

 c
ro

pl
an

d.
 H

um
id

, w
et

 s
um

m
er

s 
ar

e 
ty

pi
ca

l 
an

d 
pr

ec
ip

ita
tio

n 
is

 g
en

er
al

ly
 g

re
at

er
 t

ha
n 

40
 i

nc
he

s 
pe

r 
ye

ar
. 

M
is

si
ss

ip
pi

an
-a

ge
d 

ro
ck

s, 
in

cl
ud

in
g 

th
e 

W
ar

sa
w

 a
nd

 K
eo

ku
k 

ch
er

ty
 li

m
es

to
ne

s, 
ar

e 
ge

ol
og

ic
al

ly
 m

uc
h 

ol
de

r t
ha

n 
st

ra
ta

 in
 a

dj
ac

en
t n

or
th

er
n 

re
gi

on
s. 

2
7

. 
C

e
n

tr
a

l 
G

r
e

a
t 

P
la

in
s

Th
e 

C
en

tra
l G

re
at

 P
la

in
s 

ar
e 

sl
ig

ht
ly

 lo
w

er
, r

ec
ei

ve
 m

or
e 

pr
ec

ip
ita

tio
n,

 a
nd

 a
re

 s
om

ew
ha

t m
or

e 
irr

eg
ul

ar
 th

an
 th

e 
W

es
te

rn
 H

ig
h 

Pl
ai

ns
 (2

5)
 to

 th
e 

w
es

t. 
O

nc
e 

a 
gr

as
sl

an
d,

 d
om

in
at

ed
 b

y 
m

ix
ed

gr
as

s 
pr

ai
rie

 w
ith

 s
ca

tte
re

d 
lo

w
 tr

ee
s 

an
d 

sh
ru

bs
 in

 th
e 

so
ut

h,
 m

uc
h 

of
 th

is
 re

gi
on

 is
 n

ow
 in

 c
ro

pl
an

d,
 w

ith
 th

e 
ea

st
er

n 
bo

un
da

ry
 o

f t
he

 re
gi

on
 m

ar
ki

ng
 th

e 
ea

st
er

n 
lim

it 
of

 th
e 

m
aj

or
 w

in
te

r w
he

at
 g

ro
w

in
g 

ar
ea

 o
f t

he
 U

ni
te

d 
St

at
es

. S
ub

su
rf

ac
e 

sa
lt 

de
po

si
ts

 a
nd

 le
ac

hi
ng

 c
on

tri
bu

te
 to

 th
e 

hi
gh

 sa
lin

ity
 fo

un
d 

in
 so

m
e 

st
re

am
s.

4
7

. 
W

e
s

te
r

n
 C

o
r

n
 B

e
lt

 P
la

in
s

O
nc

e 
co

ve
re

d 
w

ith
 ta

llg
ra

ss
 p

ra
iri

e,
 o

ve
r 9

0 
pe

rc
en

t o
f t

he
 W

es
te

rn
 C

or
n 

B
el

t P
la

in
s 

ec
or

eg
io

n 
is

 n
ow

 u
se

d 
fo

r c
ro

pl
an

d 
ag

ric
ul

tu
re

 a
nd

 m
uc

h 
of

 th
e 

re
m

ai
nd

er
 is

 in
 fo

ra
ge

 fo
r l

iv
es

to
ck

. A
 c

om
bi

na
tio

n 
of

 n
ea

rly
 le

ve
l t

o 
ge

nt
ly

 ro
lli

ng
 g

la
ci

at
ed

 ti
ll 

pl
ai

ns
 a

nd
 h

ill
y 

lo
es

s 
pl

ai
ns

, a
m

pl
e 

pr
ec

ip
ita

tio
n 

m
ai

nl
y 

in
 th

e 
gr

ow
in

g 
se

as
on

, a
nd

 fe
rti

le
, w

ar
m

, m
oi

st
 s

oi
ls

 m
ak

e 
th

is
 o

ne
 o

f t
he

 m
os

t p
ro

du
ct

iv
e 

ar
ea

s 
of

 c
or

n 
an

d 
so

yb
ea

ns
 in

 th
e 

w
or

ld
. A

gr
ic

ul
tu

ra
l p

ra
ct

ic
es

 h
av

e 
co

nt
rib

ut
ed

 to
 e

nv
iro

nm
en

ta
l 

co
nc

er
ns

, i
nc

lu
di

ng
 su

rf
ac

e 
an

d 
gr

ou
nd

 w
at

er
 c

on
ta

m
in

at
io

n 
fr

om
 so

il 
er

os
io

n,
 fe

rti
liz

er
 a

nd
 p

es
tic

id
e 

ap
pl

ic
at

io
ns

, a
s w

el
l a

s l
iv

es
to

ck
 c

on
ce

nt
ra

tio
ns

.

Th
e 

N
or

th
w

es
te

rn
 G

re
at

 P
la

in
s 

ec
or

eg
io

n 
en

co
m

pa
ss

es
 th

e 
M

is
so

ur
i P

la
te

au
 s

ec
tio

n 
of

 th
e 

G
re

at
 P

la
in

s. 
Th

is
 s

em
ia

rid
 r

ol
lin

g 
pl

ai
n 

of
 s

ha
le

, s
ilt

st
on

e,
 a

nd
 s

an
ds

to
ne

 is
 p

un
ct

ua
te

d 
by

 o
cc

as
io

na
l b

ut
te

s, 
an

d 
ag

ric
ul

tu
re

 is
 r

es
tri

ct
ed

 b
y 

th
e 

er
ra

tic
 

pr
ec

ip
ita

tio
n 

an
d 

lim
ite

d 
op

po
rtu

ni
tie

s 
fo

r i
rr

ig
at

io
n.

 N
at

iv
e 

gr
as

sl
an

ds
, l

ar
ge

ly
 re

pl
ac

ed
 o

n 
le

ve
l g

ro
un

d 
by

 s
pr

in
g 

w
he

at
 a

nd
 a

lfa
lfa

, p
er

si
st

 o
n 

th
e 

br
ok

en
 to

po
gr

ap
hy

 o
f r

an
ge

la
nd

 a
re

as
. T

he
 s

ou
th

er
nm

os
t t

ip
 o

f t
hi

s 
re

gi
on

 e
xt

en
ds

 in
to

 n
or

th
er

n 
N

eb
ra

sk
a,

 b
or

de
rin

g 
th

e 
no

rth
er

n 
ed

ge
s o

f t
he

 N
eb

ra
sk

a 
Sa

nd
 H

ill
s (

44
) r

eg
io

n.

Th
e 

C
en

tra
l I

rr
eg

ul
ar

 P
la

in
s 

ec
or

eg
io

n 
ha

s 
a 

va
rie

ty
 o

f 
la

nd
 u

se
 ty

pe
s 

an
d 

te
nd

s 
to

 b
e 

to
po

gr
ap

hi
ca

lly
 m

or
e 

irr
eg

ul
ar

 
th

an
 th

e 
W

es
te

rn
 C

or
n 

B
el

t P
la

in
s (

47
) t

o 
th

e 
no

rth
, w

he
re

 m
os

t o
f t

he
 la

nd
 is

 in
 c

ro
ps

. T
he

 p
ot

en
tia

l n
at

ur
al

 v
eg

et
at

io
n 

of
 th

e 
re

gi
on

 is
 a

 m
os

ai
c 

of
 ta

llg
ra

ss
 p

ra
iri

e 
an

d 
oa

k-
hi

ck
or

y 
fo

re
st

, w
ith

 m
or

e 
fo

re
st

ed
 a

re
as

 th
an

 4
7.

 T
he

 c
lim

at
e 

is
 

hu
m

id
 w

ith
 ra

in
fa

ll 
av

er
ag

in
g 

28
 to

 4
0 

in
ch

es
 p

er
 y

ea
r, 

m
os

t o
f i

t f
al

lin
g 

du
rin

g 
th

e 
gr

ow
in

g 
se

as
on

. S
oi

ls
 a

ls
o 

di
ff

er
 

fr
om

 th
e 

W
es

te
rn

 C
or

n 
B

el
t P

la
in

s 
(4

7)
 m

ai
nl

y 
by

 th
e 

re
la

tiv
e 

ab
se

nc
e 

of
 g

la
ci

al
 d

rif
t a

nd
 a

 th
in

ne
r l

oe
ss

 m
an

tle
. T

he
 

Pe
nn

sy
lv

an
ia

n 
su

rf
ac

e 
ro

ck
 s

tra
ta

 p
ro

vi
de

 m
at

er
ia

l f
or

 b
ui

ld
in

g 
st

on
e 

an
d 

th
e 

m
an

uf
ac

tu
rin

g 
of

 c
em

en
t a

nd
 c

er
am

ic
s. 

O
il 

an
d 

ga
s fi

el
ds

 a
re

 e
xt

en
si

ve
 in

 K
an

sa
s a

nd
 O

kl
ah

om
a 

an
d 

co
al

 h
as

 b
ee

n 
m

in
ed

 in
 n

um
er

ou
s l

oc
at

io
ns

 in
 th

e 
re

gi
on

.

Th
e 

N
or

th
w

es
te

rn
 G

la
ci

at
ed

 P
la

in
s 

ec
or

eg
io

n 
is

 a
 tr

an
si

tio
na

l a
re

a 
be

tw
ee

n 
th

e 
ge

ne
ra

lly
 m

or
e 

le
ve

l, 
m

oi
st

er
, m

or
e 

ag
ric

ul
tu

ra
l 

N
or

th
er

n 
G

la
ci

at
ed

 P
la

in
s 

(4
6)

 t
o 

th
e 

ea
st

 a
nd

 t
he

 g
en

er
al

ly
 m

or
e 

irr
eg

ul
ar

, 
dr

ie
r, 

N
or

th
w

es
te

rn
 G

re
at

 
Pl

ai
ns

 (
43

) 
to

 th
e 

w
es

t a
nd

 s
ou

th
w

es
t. 

Th
e 

w
es

te
rn

 a
nd

 s
ou

th
w

es
te

rn
 b

ou
nd

ar
y 

ro
ug

hl
y 

co
in

ci
de

s 
w

ith
 th

e 
lim

its
 o

f 
gl

ac
ia

tio
n.

 N
eb

ra
sk

a 
co

nt
ai

ns
 o

nl
y 

th
e 

so
ut

he
rn

m
os

t t
ip

 o
f t

hi
s 

re
gi

on
, a

n 
ar

ea
 th

at
 ju

st
 d

ip
s 

in
to

 th
e 

ce
nt

ra
l n

or
th

ea
st

 
po

rti
on

 o
f t

he
 st

at
e.

 T
hi

s a
re

a 
is

 tr
an

si
tio

na
l w

ith
 li

ttl
e,

 if
 a

ny
, g

la
ci

al
 in

flu
en

ce
 e

vi
de

nt
 w

ith
in

 N
eb

ra
sk

a.

2
8

. 
F

li
n

t 
H

il
ls

4
4

. 
N

e
b

r
a

s
k

a
 S

a
n

d
 H

il
ls

Th
e 

N
eb

ra
sk

a 
Sa

nd
 H

ill
s c

om
pr

is
es

 o
ne

 o
f t

he
 m

os
t d

is
tin

ct
 a

nd
 h

om
og

en
eo

us
 e

co
re

gi
on

s i
n 

N
or

th
 A

m
er

ic
a.

 O
ne

 o
f t

he
 la

rg
es

t a
re

as
 o

f g
ra

ss
 st

ab
ili

ze
d 

sa
nd

 d
un

es
 in

 th
e 

w
or

ld
, t

hi
s r

eg
io

n 
is

 g
en

er
al

ly
 d

ev
oi

d 
of

 c
ro

pl
an

d 
ag

ric
ul

tu
re

, a
nd

 e
xc

ep
t f

or
 

so
m

e 
rip

ar
ia

n 
ar

ea
s i

n 
th

e 
no

rth
 a

nd
 e

as
t, 

th
e 

re
gi

on
 is

 tr
ee

le
ss

. T
he

 a
re

a 
is

 v
er

y 
sp

ar
se

ly
 p

op
ul

at
ed

; h
ow

ev
er

, c
at

tle
 ra

nc
hi

ng
 is

 a
 tr

ad
iti

on
, a

nd
 la

rg
e 

ra
nc

he
s a

re
 fo

un
d 

th
ro

ug
ho

ut
 th

e 
re

gi
on

. T
he

 fr
ag

ile
, s

an
dy

 ra
ng

el
an

d 
m

us
t b

e 
m

an
ag

ed
 c

au
tio

us
ly

; 
w

in
d 

er
os

io
n 

on
 d

en
ud

ed
 sa

nd
 d

un
es

 c
an

 b
e 

a 
pr

ob
le

m
, a

nd
 c

ar
e 

m
us

t b
e 

ta
ke

n 
to

 p
re

ve
nt

 o
ve

rg
ra

zi
ng

 a
nd

 v
eg

et
at

io
n 

lo
ss

. N
um

er
ou

s l
ak

es
 a

nd
 w

et
la

nd
s d

ot
 th

e 
re

gi
on

 a
nd

 p
ar

ts
 o

f t
he

 re
gi

on
 a

re
 w

ith
ou

t s
tre

am
s.

H
ay

 a
nd

 fo
ra

ge
 c

ro
ps

 a
re

 g
ro

w
n 

in
 a

re
as

 w
ith

 m
or

e 
lo

am
y 

so
ils

 a
nd

 le
ve

l t
op

og
ra

ph
y 

in
 

th
e 

N
or

th
w

es
te

rn
 G

la
ci

at
ed

 P
la

in
s (

42
).

To
ad

st
oo

l P
ar

k,
 p

ar
t o

f t
he

 W
hi

te
 R

iv
er

 
B

ad
la

nd
s (

43
h)

.

Th
e 

Sw
ift

 fo
x,

 V
ul

pe
s v

el
ox

, a
 sp

ec
ie

s o
f c

on
se

r-
va

tio
n 

co
nc

er
n,

 w
as

 o
nc

e 
ab

un
da

nt
 th

ro
ug

ho
ut

 th
e 

sh
or

tg
ra

ss
 p

ra
iri

e.
 P

ho
to

 b
y 

M
ik

e 
Bl

ai
r, 

K
an

sa
s 

D
ep

ar
tm

en
t o

f W
ild

lif
e 

an
d 

Pa
rk

s

Th
e 

re
d,

 g
yp

su
m

-c
ap

pe
d 

bu
tte

s a
nd

 sc
at

te
re

d 
ea

st
er

n 
re

d-
ce

da
r t

yp
ify

 th
e 

C
im

ar
ro

n 
B

re
ak

s (
26

a)
.

D
ry

 st
re

am
 b

ed
s a

re
 c

om
m

on
 in

 th
e 

W
es

te
rn

 H
ig

h 
Pl

ai
ns

 (2
5)

. 
Lo

w
 a

nn
ua

l p
re

ci
pi

ta
tio

n 
co

m
bi

ne
d 

w
ith

 g
ro

un
d 

w
at

er
 w

ith
dr

aw
al

 
fo

r i
rr

ig
at

ed
 a

gr
ic

ul
tu

re
 h

av
e 

in
cr

ea
se

d 
th

e 
oc

cu
rr

en
ce

. P
ho

to
 b

y
C

ra
ig

 F
re

em
an

, K
an

sa
s B

io
lo

gi
ca

l S
ur

ve
y

Th
e 

G
re

en
 to

ad
, B

uf
o 

de
bi

lis
, h

as
 li

m
ite

d 
ha

bi
ta

t
in

 th
e 

ar
id

 W
es

te
rn

 H
ig

h 
Pl

ai
ns

 (2
5)

. P
ho

to
 b

y
M

ik
e 

Bl
ai

r, 
K

an
sa

s D
ep

ar
tm

en
t o

f W
ild

lif
e 

an
d 

Pa
rk

s

En
ge

lm
an

n’
s g

ol
de

nw
ee

d,
 O

ön
op

si
s e

ng
el

m
an

ii,
 

a 
m

em
be

r o
f t

he
 su

nfl
ow

er
 fa

m
ily

, i
s e

nd
em

ic
 to

 
th

e 
W

es
te

rn
 H

ig
h 

Pl
ai

ns
 (2

5)
. P

ho
to

 b
y 

C
ra

ig
 

Fr
ee

m
an

, K
an

sa
s B

io
lo

gi
ca

l S
ur

ve
y

A
 m

ix
 o

f i
rr

ig
at

ed
 a

nd
 d

ry
la

nd
 c

ro
pl

an
d 

is
 fo

un
d 

th
ro

ug
ho

ut
 th

e 
C

en
tra

l G
re

at
 P

la
in

s (
27

).

O
ak

 sa
va

nn
a 

is
 c

ha
ra

ct
er

is
tic

 o
f t

he
 C

ro
ss

 T
im

be
rs

 (2
9a

) r
eg

io
n.

A
 c

om
bi

na
tio

n 
of

 c
ro

pl
an

d,
 w

oo
dl

an
d,

 a
nd

 g
ra

ss
la

nd
 c

ov
er

s t
he

 g
en

tly
 ro

lli
ng

 to
po

gr
ap

hy
 o

f 
th

e 
C

en
tra

l I
rr

eg
ul

ar
 P

la
in

s (
40

).

N
at

iv
e 

gr
as

sl
an

ds
, u

se
d 

fo
r g

ra
zi

ng
, a

re
 st

ill
 fo

un
d 

in
 th

e 
N

or
th

w
es

te
rn

 G
re

at
 P

la
in

s (
43

).

Pr
on

gh
or

n 
an

te
lo

pe
, A

nt
ilo

ca
pr

a 
am

er
ic

an
a,

 a
re

 
fo

un
d 

pr
im

ar
ily

 in
 n

or
th

w
es

te
rn

 a
re

as
 li

ke
 th

e 
Se

m
ia

rid
 P

ie
rr

e 
Sh

al
e 

Pl
ai

ns
 (4

3g
). 

Ph
ot

o 
by

 
N

eb
ra

sk
a 

G
am

e 
an

d 
Pa

rk
s C

om
m

is
si

on

Th
e 

N
io

br
ar

a 
R

iv
er

 B
re

ak
s (

43
r)

. P
ho

to
 b

y 
N

eb
ra

sk
a 

G
am

e 
an

d 
Pa

rk
s C

om
m

is
si

on

Va
st

 g
ra

ss
-s

ta
bi

liz
ed

 sa
nd

 sh
ee

ts
 a

nd
 u

nd
ul

at
in

g 
sa

nd
 d

un
es

 ty
pi

fy
 th

e 
N

eb
ra

sk
a 

Sa
nd

 H
ill

s (
44

).

Th
e 

Sp
rin

gfi
el

d 
Pl

at
ea

u 
(3

9a
) i

s m
os

tly
 w

oo
dl

an
d 

al
th

ou
gh

 so
m

e 
ar

ea
s h

av
e 

be
en

 c
le

ar
ed

 fo
r p

as
tu

re
la

nd
 a

nd
 li

m
ite

d 
cr

op
la

nd
. O

il 
w

el
ls

 c
an

 b
e 

fo
un

d 
th

ro
ug

ho
ut

 th
e 

so
ut

he
rn

ar
ea

s o
f t

he
 R

ol
lin

g 
Pl

ai
ns

 a
nd

 B
re

ak
s (

27
b)

 
re

gi
on

.

D
ry

la
nd

 a
gr

ic
ul

tu
re

 w
ith

 w
in

te
r w

he
at

 a
s t

he
 p

rim
ar

y 
cr

op
 is

 c
om

m
on

 in
 th

e 
W

es
te

rn
 H

ig
h 

Pl
ai

ns
 (2

5)
.

R
ol

lin
g,

 c
he

rty
 h

ill
s a

nd
 ta

llg
ra

ss
 p

ra
iri

e 
ty

pi
fy

 th
e 

Fl
in

t H
ill

s (
28

). 

Th
e 

Sa
nd

hi
ll 

cr
an

e,
 G

ru
s c

an
ad

en
si

s, 
us

es
 th

e 
Pl

at
te

 R
iv

er
 

Va
lle

y 
(2

7g
) f

or
 n

es
tin

g 
an

d 
fe

ed
in

g 
du

rin
g 

th
e 

ea
rly

 sp
rin

g 
m

ig
ra

tio
n.

 
Ph

ot
o 

by
 N

eb
ra

sk
a 

G
am

e 
an

d 
Pa

rk
s C

om
m

is
si

on

R
ip

ar
ia

n 
ve

ge
ta

tio
n 

is
 sp

ar
se

 a
nd

 fo
un

d 
on

ly
 

al
on

g 
m

aj
or

 ri
ve

r d
ra

in
ag

es
, s

uc
h 

as
 th

is
 a

re
a 

on
 th

e 
D

is
m

al
 R

iv
er

. 

C
at

tle
 ra

nc
hi

ng
 is

 c
om

m
on

 th
ro

ug
ho

ut
 th

e 
N

eb
ra

sk
a 

Sa
nd

 H
ill

s (
44

).

N
ea

r s
tre

am
s, 

ca
ttl

e 
gr

az
in

g 
ca

n 
ca

us
e 

er
os

io
n 

an
d 

w
at

er
 q

ua
lit

y 
pr

ob
le

m
s.

Th
e 

Si
ck

le
fin

 c
hu

b,
 H

yb
op

is
 m

ee
ki

i, 
w

as
 o

nc
e

co
m

m
on

 in
 th

e 
de

ep
er

, m
ud

di
er

, a
nd

 sw
ift

er
 c

ur
re

nt
st

re
am

s o
f t

he
 W

es
te

rn
 C

or
n 

B
el

t P
la

in
s (

47
). 

Im
po

un
dm

en
ts

 a
nd

 c
ha

nn
el

iz
at

io
n 

ha
ve

 si
gn

ifi
ca

nt
ly

 
al

te
re

d 
th

e 
ha

bi
ta

t a
nd

 n
ow

 th
is

 fi
sh

 is
 a

 sp
ec

ie
s o

f 
co

ns
er

va
tio

n 
co

nc
er

n.
 P

ho
to

 b
y 

K
an

sa
s D

ep
ar

tm
en

t 
of

 W
ild

lif
e 

an
d 

Pa
rk

s
Ex

te
ns

iv
e 

co
rn

 a
nd

 so
yb

ea
n 

cr
op

s a
lo

ng
 w

ith
 sm

al
l a

re
as

 o
f r

ip
ar

ia
n 

ve
ge

ta
tio

n 
al

on
g 

st
re

am
 

va
lle

ys
 a

re
 c

om
m

on
 o

n 
th

e 
irr

eg
ul

ar
 te

rr
ai

n 
of

 th
e 

W
es

te
rn

 C
or

n 
B

el
t P

la
in

s (
47

).

W
at

er
fo

w
l, 

su
ch

 a
s t

hi
s B

lu
e-

w
in

g 
Te

al
, A

na
s

di
sc

or
s, 

ar
e 

co
m

m
on

 in
 th

e 
la

ke
s a

nd
 w

et
la

nd
s 

of
 th

e 
N

eb
ra

sk
a 

Sa
nd

 H
ill

s (
44

). 
Ph

ot
o 

by
 

N
eb

ra
sk

a 
G

am
e 

an
d 

Pa
rk

s C
om

m
is

si
on

A
 b

ro
ad

, b
ra

id
ed

, s
an

dy
 a

nd
 si

lty
 st

re
am

 b
ed

 is
 

ch
ar

ac
te

ris
tic

 o
f t

he
 P

la
tte

 R
iv

er
 V

al
le

y 
(2

7g
). 

Ph
ot

o 
by

 N
eb

ra
sk

a 
G

am
e 

an
d 

Pa
rk

s C
om

m
is

si
on

Th
e 

Pa
sq

ue
 fl

ow
er

, A
ne

m
on

e 
pa

te
ns

, i
s a

 d
ry

 
m

ix
ed

gr
as

s s
pe

ci
es

 fo
un

d 
in

 a
re

as
 li

ke
 th

e 
C

en
tra

l 
N

eb
ra

sk
a 

Lo
es

s P
la

in
s (

27
e)

. P
ho

to
 b

y 
N

eb
ra

sk
a 

G
am

e 
an

d 
Pa

rk
s C

om
m

is
si

on

Ta
llg

ra
ss

 p
ra

iri
es

 w
er

e 
on

ce
 c

om
m

on
 th

ro
ug

ho
ut

 
th

e 
W

es
te

rn
 C

or
n 

B
el

t P
la

in
s (

47
).

D
ra

m
at

ic
 s

an
ds

to
ne

 a
nd

 s
ilt

st
on

e 
bl

uf
fs

, e
sc

ar
pm

en
ts

, a
re

as
 o

f e
xp

os
ed

 b
ed

ro
ck

, a
nd

 P
on

de
ro

sa
 p

in
e 

w
oo

dl
an

ds
 

ar
e 

ch
ar

ac
te

ris
tic

 o
f t

he
 P

in
e 

R
id

ge
 E

sc
ar

pm
en

t, 
di

st
in

gu
is

hi
ng

 th
is

 re
gi

on
 fr

om
 th

e 
m

or
e 

le
ve

l s
ho

rtg
ra

ss
 a

nd
 

m
ix

ed
gr

as
s 

pr
ai

rie
s 

of
 o

th
er

 W
es

te
rn

 H
ig

h 
Pl

ai
ns

 r
eg

io
ns

. P
on

de
ro

sa
 p

in
e,

 in
 a

ss
oc

ia
tio

n 
w

ith
 m

ix
ed

gr
as

s 
pr

ai
rie

, a
re

 
fo

un
d 

th
ro

ug
ho

ut
 th

e 
es

ca
rp

m
en

t a
re

a 
on

 ri
dg

e 
to

ps
, n

or
th

-f
ac

in
g 

an
d 

ea
st

-f
ac

in
g 

sl
op

es
 a

nd
, i

n 
le

ss
er

 d
en

si
ty

, o
n 

so
ut

h-
fa

ci
ng

 a
nd

 w
es

t-f
ac

in
g 

sl
op

es
. 

Th
e 

sa
nd

y 
pl

ai
ns
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nd

 d
un

e 
ar
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s 

of
 th

e 
R

ol
lin

g 
Sa

nd
 P

la
in

s 
ar

e 
a 

di
ve

rg
en

ce
 f

ro
m

 th
e 

m
os

tly
 lo

es
s 

co
ve

re
d 

pl
ai

ns
 o

f a
dj

ac
en

t e
co

re
gi

on
s. 

Sa
nd

y 
so

ils
, f

or
m

ed
 fr

om
 e

ol
ia

n 
de

po
si

ts
, s

up
po

rt 
a 

la
nd

 u
se

 m
os

ai
c 

of
 p

rim
ar

ily
 

ra
ng

el
an

d 
w

ith
 a

re
as

 o
f 

irr
ig

at
ed

 a
gr

ic
ul

tu
re

. S
an

ds
ag

e 
pr

ai
rie

 w
as

 th
e 

po
te

nt
ia

l n
at

ur
al

 v
eg

et
at

io
n 

ty
pe

, d
iff

er
en

t f
ro

m
 

th
e 

sh
or

tg
ra

ss
 a

nd
 m

ix
ed

gr
as

s p
ra

iri
e 

of
 o

th
er

 n
ei

gh
bo

rin
g 

le
ve

l I
V

 e
co

re
gi

on
s i

n 
th

e 
W

es
te

rn
 H

ig
h 

Pl
ai

ns
. 

Th
e

M
od

er
at

e 
R

el
ie

f 
R

an
ge

la
nd

 e
co

re
gi

on
 i

s 
ty

pi
fie

d 
by

 i
rr

eg
ul

ar
 p

la
in

s 
w

ith
 s

lo
pe

s 
gr

ea
te

r 
th

an
 t

he
 

su
rr

ou
nd

in
g 

fla
t a

nd
 r

ol
lin

g 
pl

ai
ns

 o
f 

25
d.

 L
an

d 
us

e 
is

 p
re

do
m

in
an

tly
 r

an
ge

la
nd

, i
n 

co
nt

ra
st

 to
 th

e 
cr

op
la

nd
 o

r 
m

os
ai

c 
of

 c
ro

pl
an

d 
an

d 
ra

ng
el

an
d 

of
 s

ur
ro

un
di

ng
 e

co
re

gi
on

s. 
So

ils
 a

re
 s

ilt
y 

an
d 

cl
ay

ey
 l

oa
m

s, 
fo

rm
ed

 f
ro

m
 e

ol
ia

n 
se

di
m

en
ts

, s
ha

llo
w

er
 th

an
 th

e 
th

ic
ke

r l
oe

ss
-c

ap
pe

d 
up

la
nd

s 
of

 2
5d

. T
he

 re
gi

on
’s

 a
re

a 
is

 li
m

ite
d 

in
 N

eb
ra

sk
a 

an
d 
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s 

its
 

gr
ea

te
st

 e
xt

en
t i

n 
K

an
sa

s a
nd

 C
ol

or
ad

o.
 

 
D

ry
la

nd
 f

ar
m

in
g 

w
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re
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f 
irr

ig
at

ed
 c

ro
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an
d 
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tu

re
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 e
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en

si
ve

 t
hr

ou
gh

ou
t 

th
e 

Fl
at

 t
o 

R
ol

lin
g 

C
ro

pl
an

d 
ec

or
eg

io
n.

 W
in

te
r 

w
he

at
 i

s 
th

e 
m

ai
n 

ca
sh

 c
ro

p,
 w

ith
 s

m
al

le
r 
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re

ag
es
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n 
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ge
 c

ro
ps

. T
he

 fl
at

 t
o 

ro
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ng
 p

la
in

s 
of
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hi

s 
re

gi
on

 a
re
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m

oo
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er
, 

m
or

e 
le

ve
l 

an
d 

ge
ne

ra
lly

 h
av

e 
th

ic
ke

r 
lo

es
s-

m
an

tle
d 

up
la

nd
s 

th
an

 o
th

er
 

W
es

te
rn

 H
ig

h 
Pl

ai
ns

 r
eg

io
ns

. 
Lo

es
s 

de
po

si
ts

 a
re

 t
hi

ck
es

t 
in

 s
ou

th
w

es
te

rn
 N

eb
ra

sk
a 

an
d 

no
rth

w
es

te
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an

sa
s, 
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d 

th
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 in
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rth
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 s
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th

. T
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th
er
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os

t e
xt

en
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f t
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gi
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, j
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t w
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t o
f t
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an
d 

H
ill

s, 
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s 
a 

ve
ry

 th
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s 
la

ye
r w

ith
 m

or
e 

si
lty

 a
nd
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y 
so

ils
 th

an
 in

 th
e 
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ut

he
rn

 p
or

tio
n 

of
 th

e 
re

gi
on

.

 
A

 la
nd

 u
se

 m
os

ai
c 

of
 ir

rig
at

ed
 a

nd
 d
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 a
re
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f b
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e 
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 c
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f 
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e
R
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C

ro
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d 

R
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ge
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s 
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r 

co
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en
tra

tio
n 
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 ir
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ed
 c

ro
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an
d 

an
d 

a 
di
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er

en
t 

m
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 o
f c
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or
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, s
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an
s, 
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d 
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lfa
 th
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e 
m

or
e 

no
rth

er
n 

25
d.

 S
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rm
ed

 in
 e

ol
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oo

d 
rip

ar
ia

n 
ve

ge
ta

tio
n,

 c
re

at
in

g 
sa

nd
ba

r h
ab

ita
t i

m
po

rta
nt

 to
 

m
an

y 
m

ig
ra

tin
g 

an
d 

ne
st

in
g 

bi
rd

 s
pe

ci
es

. T
od

ay
, w

ith
 fl

oo
d 

co
nt

ro
l a

nd
 e

xt
en

si
ve

 w
at

er
 w

ith
dr

aw
al

 fo
r i

rr
ig

at
io

n,
 m

os
t 

of
 th

e 
fo

rm
er

 ri
ve

r c
ha

nn
el

 is
 o

cc
up

ie
d 

by
 h

ar
dw

oo
d 

tre
es

.

Th
e

M
is

so
ur

i A
llu

vi
al

 P
la

in
 e

co
re

gi
on

 is
 p

ar
t o

f t
he

 la
rg

e,
 w

id
e,

 a
llu

vi
al

 v
al

le
y 

al
so

 fo
un

d 
in

 n
ei

gh
bo

rin
g 

Io
w

a 
an

d 
M

is
so

ur
i. 

Th
e 

ge
ne

ra
lly

 le
ve

l a
llu

vi
al

 p
la

in
 is

 d
is

tin
ct

 fr
om

 th
e 

m
or

e 
irr

eg
ul

ar
 to

po
gr

ap
hy

 o
f a

dj
ac

en
t r

eg
io

ns
 

47
h 

an
d 

47
k.

 S
oi

ls
 a

re
 d

ee
p,

 s
ilt

y,
 c

la
ye

y,
 a

nd
 s

an
dy

 a
llu

vi
um

. T
he

y 
su

pp
or

t e
xt

en
si

ve
 c

ro
pl

an
d,

 s
om

e 
of

 it
 ir

rig
at

ed
. 

H
is

to
ric

al
ly

 t
he

 r
iv

er
 w

as
 m

ea
nd

er
in

g,
 f

re
e 

flo
w

in
g,

 a
nd

 s
pr

ea
d 

ac
ro

ss
 t

he
 fl

oo
dp

la
in

. 
D

am
s, 

le
ve

es
, 

an
d 

st
re

am
 

ch
an

ne
liz

at
io

n 
ha

ve
 p

ro
fo

un
dl

y 
al

te
re

d 
th

e 
st

ru
ct

ur
e 

an
d 

ch
ar

ac
te

ris
tic

s o
f t

he
 ri

ve
r v

al
le

y.
Th

e 
gr

ea
te

r r
el

ie
f a

nd
 d

ee
p 

lo
es

s 
hi

lls
 o

f t
he

 N
eb

ra
sk

a/
K

an
sa

s 
L

oe
ss

 H
ill

s 
ar

e 
m

ar
ke

dl
y 

di
ff

er
en

t f
ro

m
 th

e 
fla

t 
al

lu
vi

al
 v

al
le

y 
of

 n
ei

gh
bo

rin
g 

47
d.

 D
is

se
ct

ed
 h

ill
s 

w
ith

 d
ee

p,
 s

ilt
y,

 w
el

l 
dr

ai
ne

d 
so

ils
 s

up
po

rte
d 

a 
po

te
nt

ia
l 

na
tu

ra
l 

ve
ge

ta
tio

n 
of

 t
al

lg
ra

ss
 p

ra
iri

e 
w

ith
 s

ca
tte

re
d 

oa
k-

hi
ck

or
y 

fo
re

st
s 

al
on

g 
st

re
am

 v
al

le
ys

. C
ro

pl
an

d 
ag

ric
ul

tu
re

 i
s 

no
w

 c
om

m
on

 a
nd

 a
m

pl
e 

pr
ec

ip
ita

tio
n 

in
 th

e 
gr

ow
in

g 
se

as
on

 su
pp

or
ts

 d
ry

la
nd

 a
gr

ic
ul

tu
re

, w
ith

 o
nl

y 
a 

fe
w

 a
re

as
 re

qu
iri

ng
 

irr
ig

at
io

n.
 

Lo
w

, r
ol

lin
g 

lo
es

s-
co

ve
re

d 
hi

lls
 w

ith
 a

re
as

 o
f 

ex
po

se
d 

gl
ac

ia
l 

til
l 

ar
e 

ch
ar

ac
te

ris
tic

 o
f 

th
e 

L
oe

ss
 a

nd
 G

la
ci

al
 

D
ri

ft
 H

ill
s. 

Lo
es

s 
de

po
si

ts
 a

re
 g

en
er

al
ly

 th
in

ne
r 

th
an

 th
os

e 
in

 4
7h

, a
nd

 h
is

to
ric

al
ly

 th
er

e 
w

as
 le

ss
 o

ak
-h

ic
ko

ry
 

fo
re

st
 a

nd
 m

or
e 

ex
te

ns
iv

e 
ta

llg
ra

ss
 p

ra
iri

e 
th

an
 f

ou
nd

 i
n 

47
h.

 T
he

 fl
at

te
r 

lo
es

s 
hi

lls
 h

av
e 

a 
si

lty
, c

la
y 

lo
am

 s
oi

l 
th

at
 

su
pp

or
ts

 c
ro

pl
an

d,
 w

hi
le

 ra
ng

el
an

d 
is

 so
m

ew
ha

t m
or

e 
ex

te
ns

iv
e 

on
 th

e 
de

ep
 c

la
y 

lo
am

s f
or

m
ed

 in
 g

la
ci

al
 ti

ll 
so

ils
.

Th
e

L
ow

er
 P

la
tt

e 
A

llu
vi

al
 P

la
in

 is
 a

n 
ex

te
ns

io
n 

of
 th

e 
br

oa
d 

Pl
at

te
 R

iv
er

 V
al

le
y 

(2
7g

) 
to

 th
e 

w
es

t; 
ho

w
ev

er
, 

th
is

 r
eg

io
n 

is
 w

ith
in

 th
e 

W
es

te
rn

 C
or

n 
B

el
t P

la
in

s 
an

d 
co

nt
ai

ns
 a

 c
om

bi
na

tio
n 

of
 v

eg
et

at
io

n,
 s

oi
ls

, a
nd

 c
lim

at
e 

m
or

e 
si

m
ila

r 
to

 o
th

er
 a

re
as

 in
 4

7.
 S

ilt
y,

 lo
am

y,
 a

nd
 s

an
dy

 s
oi

ls
 a

re
 f

or
m

ed
 f

ro
m

 a
llu

vi
um

, t
ho

ug
h 

no
t a

s 
sa

nd
y 

as
 th

e 
Pl

at
te

 R
iv

er
 V

al
le

y 
(2

7g
) t

o 
th

e 
w

es
t. 

La
nd

 u
se

 is
 m

ai
nl

y 
cr

op
la

nd
 w

ith
 a

re
as

 o
f i

rr
ig

at
ed

 a
gr

ic
ul

tu
re

. T
al

lg
ra

ss
 p

ra
iri

e,
 

w
et

 m
ea

do
w

s, 
an

d 
sc

at
te

re
d 

rip
ar

ia
n 

fo
re

st
s 

ar
e 

th
e 

po
te

nt
ia

l n
at

ur
al

 v
eg

et
at

io
n 

of
 th

e 
ar

ea
, w

ith
 fo

re
st

s 
ge

ne
ra

lly
 d

en
se

r 
an

d 
ol

de
r t

ha
n 

in
 re

gi
on

 2
7g

. 
Th

e
N

or
th

ea
st

er
n 

N
eb

ra
sk

a 
L

oe
ss

 H
ill

s 
ha

ve
 a

n 
ol

de
r, 

co
ar

se
r 

lo
es

s 
m

an
tle

 t
ha

t 
is

 n
ot

 a
s 

w
ea

th
er

ed
 a

s 
in

 
ec

or
eg

io
ns

 to
 th

e 
so

ut
h.

 T
he

 c
lim

at
e 

is
 g

en
er

al
ly

 c
oo

le
r 

w
ith

 s
lig

ht
ly

 le
ss

 a
nn

ua
l p

re
ci

pi
ta

tio
n 

th
an

 in
 s

ou
th

er
n 

gl
ac

ia
te

d 
re

gi
on

s. 
C

ro
pl

an
d 

ag
ric

ul
tu

re
, 

es
pe

ci
al

ly
 c

or
n,

 i
s 

co
m

m
on

, 
an

d 
th

er
e 

is
 m

or
e 

irr
ig

at
ed

 a
gr

ic
ul

tu
re

 a
nd

 
pa

st
ur

el
an

d,
 b

ut
 fe

w
er

 sc
at

te
re

d 
w

oo
dl

an
ds

 th
an

 in
 n

ei
gh

bo
rin

g 
W

es
te

rn
 C

or
n 

B
el

t P
la

in
s (

47
) r

eg
io

ns
. 

A
s 

its
 n

am
e 

im
pl

ie
s, 

th
e 

T
ra

ns
iti

on
al

 S
an

dy
 P

la
in

 e
co

re
gi

on
 c

on
ta

in
s 

so
m

e 
of

 th
e 

ch
ar

ac
te

ris
tic

s 
of

 S
an

d 
H

ill
s 

(4
4a

) 
in

 th
e 

w
es

t a
nd

 th
e 

gl
ac

ia
te

d 
re

gi
on

s 
to

 th
e 

ea
st

. T
hi

s 
le

ve
l t

o 
ro

lli
ng

 p
la

in
 h

as
 fi

ne
 s

an
dy

 lo
am

s 
to

 fi
ne

 
sa

nd
s 

w
ith

 s
oi

ls
 c

oa
rs

er
 a

nd
 s

an
di

er
 th

an
 o

th
er

 re
gi

on
s 

in
 4

7.
 P

ot
en

tia
l n

at
ur

al
 v

eg
et

at
io

n 
is

 a
 c

om
bi

na
tio

n 
of

 S
an

d 
H

ill
s 

(4
4a

) 
pr

ai
rie

, 
ta

llg
ra

ss
 p

ra
iri

e,
 a

nd
 s

om
e 

w
et

 m
ea

do
w

s, 
an

d 
la

ck
s 

th
e 

oa
k-

hi
ck

or
y 

fo
re

st
 c

om
po

ne
nt

 f
ou

nd
 i

n 
m

or
e 

ea
st

er
n 

re
gi

on
s.

Th
e 

ro
lli

ng
 h

ill
s 

an
d 

gr
as

sl
an

ds
 o

f 
th

e 
Se

m
ia

ri
d 

Pi
er

re
 S

ha
le

 P
la

in
s 

ar
e 

a 
co

nt
ra

st
 to

 th
e 

dr
am

at
ic

 b
lu

ff
s 

an
d 

pi
ne

 w
oo

dl
an

ds
 o

f 
th

e 
Pi

ne
 R

id
ge

 E
sc

ar
pm

en
t 

(2
5a

) 
to

 t
he

 s
ou

th
. T

hi
s 

is
 a

n 
ar

id
 r

eg
io

n 
w

ith
 a

ve
ra

ge
 a

nn
ua

l 
pr

ec
ip

ita
tio

n 
ra

ng
in

g 
fr

om
 1

5 
to

 1
7 

in
ch

es
, 

an
d 

it 
su

pp
or

ts
 m

ix
ed

gr
as

s 
pr

ai
rie

 w
ith

 s
om

e 
lo

ca
liz

ed
 a

re
as

 o
f 

sc
an

t 
ve

ge
ta

tio
n 

an
d 

sa
ge

br
us

h.
 H

ar
sh

, c
ol

d 
w

in
te

rs
, a

 sh
or

t g
ro

w
in

g 
se

as
on

, a
nd

 d
ry

, h
ot

 su
m

m
er

s r
es

tri
ct

 a
gr

ic
ul

tu
re

 p
ot

en
tia

l 
in

 th
is

 re
gi

on
. S

oi
ls

 d
er

iv
ed

 fr
om

 P
ie

rr
e 

Sh
al

e 
ar

e 
m

or
e 

cl
ay

ey
 th

an
 th

e 
sa

nd
ie

r a
nd

 m
or

e 
si

lty
 s

oi
ls

 o
f n

ei
gh

bo
rin

g 
25

a 
an

d 
43

h.
 Th

e
W

hi
te

 R
iv

er
 B

ad
la

nd
s 

in
 N

eb
ra

sk
a 

bo
rd

er
 t

he
 n

or
th

er
n 

ed
ge

s 
of

 t
he

 P
in

e 
R

id
ge

 e
sc

ar
pm

en
t 

an
d 

ar
e 

so
ut

he
rn

 o
ut

lie
rs

 o
f 

a 
m

or
e 

ex
te

ns
iv

e 
ar

ea
 in

 S
ou

th
 D

ak
ot

a.
 F

or
m

ed
 th

ro
ug

h 
th

e 
er

os
io

n 
of

 th
e 

so
ft 

B
ru

le
 a

nd
 

C
ha

dr
on

 c
la

ys
, s

ilt
st

on
es

 a
nd

 s
om

e 
sa

nd
st

on
es

, t
op

og
ra

ph
y 

ra
ng

es
 f

ro
m

 th
e 

sh
ee

r, 
hi

gh
ly

 d
is

se
ct

ed
 la

nd
sc

ap
e 

of
 a

re
as

 
lik

e 
To

ad
st

oo
l P

ar
k,

 to
 lo

w
er

 re
lie

f t
oe

sl
op

es
. T

he
 la

nd
sc

ap
e 

is
 b

ro
ke

n 
by

 g
ra

ss
-c

ov
er

ed
, p

er
ch

ed
 “

so
d 

ta
bl

es
” 

th
at

 m
ay

 
be

 g
ra

ze
d 

or
 ti

lle
d.

Th
e 

le
ve

l t
o 

ro
lli

ng
 s

an
dy

 p
la

in
s 

of
 th

e 
K

ey
a 

Pa
ha

 T
ab

le
la

nd
s 

co
nt

ra
st

 s
ha

rp
ly

 w
ith

 th
e 

ad
ja

ce
nt

 s
te

ep
 d

un
e 

to
po

gr
ap

hy
 o

f t
he

 N
eb

ra
sk

a 
Sa

nd
 H

ill
s 

(4
4)

 to
 th

e 
so

ut
h.

 S
oi

ls
 a

re
 s

ha
llo

w
, m

ad
e 

up
 o

f e
ol

ia
n 

an
d 

al
lu

vi
al

 s
an

d 
de

po
si

ts
 o

ve
r s

an
ds

to
ne

, a
nd

 su
pp

or
t a

 c
om

bi
na

tio
n 

of
 S

an
d 

H
ill

s p
ra

iri
e 

an
d 

gr
av

el
ly

 m
ix

ed
gr

as
s p

ra
iri

e.
 M

ill
et

 a
nd

 c
or

n 
ar

e 
gr

ow
n 

on
 th

e 
le

ve
l l

an
d,

 b
ut

 th
e 

sa
nd

y 
so

il 
lim

its
 n

on
-ir

rig
at

ed
 a

gr
ic

ul
tu

re
.

Th
e

N
io

br
ar

a 
R

iv
er

 B
re

ak
s e

co
re

gi
on

 e
nc

om
pa

ss
es

 a
 u

ni
qu

e 
m

ix
tu

re
 o

f m
ix

ed
gr

as
s a

nd
 S

an
d 

H
ill

s p
ra

iri
es

 
an

d 
w

oo
dy

 v
eg

et
at

io
n 

fr
om

 th
e 

ce
nt

ra
l h

ar
dw

oo
ds

, n
or

th
er

n 
ha

rd
w

oo
ds

, a
nd

 th
e 

R
oc

ky
 M

ou
nt

ai
n 

fo
re

st
s. 

Th
is

 
ar

ea
 is

 a
 c

on
ve

rg
en

ce
 o

f 
Po

nd
er

os
a 

pi
ne

 w
oo

dl
an

d,
 e

as
te

rn
 r

ed
-c

ed
ar

, a
nd

 a
 s

ca
tte

rin
g 

of
 b

as
sw

oo
d,

 b
la

ck
 w

al
nu

t, 
an

d 
pa

pe
r 

bi
rc

h.
 T

he
 d

is
se

ct
ed

 r
iv

er
 v

al
le

y,
 w

ith
 s

te
ep

 s
id

e 
sl

op
es

, c
on

ta
in

s 
so

ils
 r

an
gi

ng
 f

ro
m

 s
an

dy
 lo

am
s 

to
 fi

ne
 s

an
ds

 
fo

rm
ed

 f
ro

m
 w

ea
th

er
ed

 s
an

ds
to

ne
, 

si
lts

to
ne

, 
an

d 
eo

lia
n 

sa
nd

, 
an

d 
is

 u
nd

er
la

in
 w

ith
 P

ie
rr

e 
Sh

al
e.

 T
he

 w
oo

dl
an

d 
la

nd
sc

ap
e 

an
d 

di
ss

ec
te

d 
al

lu
vi

al
 to

po
gr

ap
hy

 p
ro

vi
de

 e
xc

el
le

nt
 w

ild
lif

e 
ha

bi
ta

t. 

Th
e

O
sa

ge
 C

ue
st

as
 r

eg
io

n 
is

 a
 g

en
tly

 u
nd

ul
at

in
g 

cu
es

ta
 p

la
in

 c
om

po
se

d 
of

 s
ev

er
al

 a
lte

rn
at

in
g 

la
ye

rs
 o

f 
sa

nd
st

on
e,

 li
m

es
to

ne
, a

nd
 sh

al
e.

 T
op

og
ra

ph
y 

is
 d

is
tin

ct
 fr

om
 th

e 
m

or
e 

dr
am

at
ic

 ro
lli

ng
 h

ill
s o

f t
he

 F
lin

t H
ill

s t
o 

th
e 

w
es

t. 
Po

te
nt

ia
l 

na
tu

ra
l 

ve
ge

ta
tio

n 
ra

ng
es

 f
ro

m
 a

 m
os

ai
c 

of
 m

os
tly

 t
al

lg
ra

ss
 p

ra
iri

e 
in

 t
he

 w
es

t 
to

 a
 m

ix
tu

re
 o

f 
ta

llg
ra

ss
 p

ra
iri

e 
an

d 
oa

k-
hi

ck
or

y 
fo

re
st

 in
 th

e 
ea

st
, w

ith
 fl

oo
dp

la
in

 fo
re

st
s a

lo
ng

 st
re

am
s. 

Th
e 

m
oi

st
, s

ilt
y 

cl
ay

 lo
am

s a
re

 
fo

rm
ed

 in
 m

at
er

ia
l w

ea
th

er
ed

 fr
om

 li
m

es
to

ne
 a

nd
 s

ha
le

, a
nd

 s
up

po
rt 

a 
la

nd
 u

se
 c

om
po

si
te

 o
f c

ro
pl

an
d,

 w
oo

dl
an

d,
 a

nd
 

gr
as

sl
an

d/
ra

ng
el

an
d.

Th
e

W
oo

de
d 

O
sa

ge
 P

la
in

s 
is

 a
 b

ro
ad

 tr
an

si
tio

n 
re

gi
on

, s
hi

fti
ng

 f
ro

m
 a

 m
os

ai
c 

of
 p

ra
iri

e 
an

d 
w

oo
dl

an
d 

to
 a

 
m

or
e 

ex
te

ns
iv

e 
w

oo
dl

an
d 

la
nd

 c
ov

er
. 

Fo
re

st
 d

en
si

ty
 g

en
er

al
ly

 i
nc

re
as

es
 f

ro
m

 w
es

t 
to

 e
as

t, 
es

pe
ci

al
ly

 i
n 

M
is

so
ur

i, 
an

d 
la

nd
 u

se
 r

efl
ec

ts
 th

is
 c

ha
ng

e 
in

 th
e 

m
os

ai
c 

of
 w

oo
dl

an
d,

 c
ro

pl
an

d,
 a

nd
 g

ra
ss

la
nd

/ra
ng

el
an

d,
 w

ith
 le

ss
 

cr
op

la
nd

 th
an

 in
 n

ei
gh

bo
rin

g 
40

b.
 P

re
ci

pi
ta

tio
n,

 3
8 

to
 4

0 
in

ch
es

 p
er

 y
ea

r, 
te

nd
s t

o 
be

 g
re

at
er

 th
an

 in
 th

e 
O

sa
ge

 C
ue

st
as

. 
So

ils
 a

re
 s

im
ila

r 
to

 4
0b

, 
bu

t 
w

ith
 a

 g
re

at
er

 d
en

si
ty

 o
f 

fo
re

st
 t

yp
e 

so
ils

. 
In

 a
dd

iti
on

, 
th

e 
lim

es
to

ne
 p

re
se

nt
 i

n 
th

e 
su

bs
ur

fa
ce

 b
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 C
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 d
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 c
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 c
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 b
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 c
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s p
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 d
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Post-Draft Evaluation Report – Final Evaluation 
 Report Outreach Materials  
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Radio Public Service Announcement 



The Nebraska Department of Environmental Quality (NDEQ) has prepared a Draft Evaluation Report (DER) for the proposed 
Nebraska Reroute that is now available for review. The purpose of the DER is to determine if Keystone’s rerouted alignment 
avoids the Sand Hills, to evaluate the environmental, economic, social and other impacts of the proposed pipeline, and 
to provide an opportunity for the public to review and comment. NDEQ asks that the public review the DER and provide 
comments regarding the potential effects and commitments to reduce impacts. The DER can be reviewed online at  
https://ecmp.nebraska.gov/deq-seis/ or at ten libraries in the Reroute counties:  

The Nebraska Department of Environmental Quality (NDEQ) has prepared a Draft Evaluation Report (DER) for the proposed 
Nebraska Reroute that is now available for review. The purpose of the DER is to determine if Keystone’s rerouted alignment 
avoids the Sand Hills, to evaluate the environmental, economic, social and other impacts of the proposed pipeline, and 
to provide an opportunity for the public to review and comment. NDEQ asks that the public review the DER and provide 
comments regarding the potential effects and commitments to reduce impacts. The DER can be reviewed online at  
https://ecmp.nebraska.gov/deq-seis/ or at ten libraries in the Reroute counties:  

NDEQ Draft EvaluatioN rEport publishED – pipEliNE rEroutE public hEariNg aNNouNcED
NDEQ Draft EvaluatioN rEport publishED – pipEliNE rEroutE public hEariNg aNNouNcED

NDEQ will conduct an Information Session and Public Hearing to solicit public input. This Information Session and Public Hearing 
will be the final opportunities for NDEQ to discuss the evaluation findings and the next steps in the pipeline review process with 
interested persons.  the information session and public hearing will be held:

plEasE JoiN us!
NDEQ will conduct an Information Session and Public Hearing to solicit public input. This Information Session and Public Hearing 
will be the final opportunities for NDEQ to discuss the evaluation findings and the next steps in the pipeline review process with 
interested persons.  the information session and public hearing will be held:

plEasE JoiN us!

WE WaNt Your iNput!
WE WaNt Your iNput!

The public hearing will provide for the receipt of oral testimony and written comments. Comments recieved by the close 
of the public hearing on December 4, 2012 will be considered as the Agency develops the Final Evaluation Report. NDEQ 
appreciates your participation and feedback. 

 
Website: https://ecmp.nebraska.gov/deq-seis/ Email: NDEQ.SEISpubliccomment@Nebraska.gov
u.s. Mail: Nebraska Department of Environmental Quality |1200 N Street, Suite 400 | PO Box 98922 | Lincoln, NE 68509


To find out more about the process and to review documents, you are encouraged to visit NDEQ’s website that focuses  
on the pipeline review at: https://ecmp.nebraska.gov/deq-seis/. A link to this website can also be found on NDEQ’s home 
page, at www.deq.ne.gov. 

 The public hearing will provide for the receipt of oral testimony and written comments. Comments received by the close 
of the public hearing on December 4, 2012 will be considered as the Agency develops the Final Evaluation Report. NDEQ 
appreciates your participation and feedback. 

 
Website: https://ecmp.nebraska.gov/deq-seis/ Email: NDEQ.SEISpubliccomment@Nebraska.gov
u.s. Mail: Nebraska Department of Environmental Quality |1200 N Street, Suite 400 | PO Box 98922 | Lincoln, NE 68509

 To find out more about the process and to review documents, you are encouraged to visit NDEQ’s website that focuses 
on the pipeline review at: https://ecmp.nebraska.gov/deq-seis/. A link to this website can also be found on NDEQ’s home 
page, at www.deq.ne.gov. 

tuesday, December 4, 2012 | boone county fairgrounds
2616 Fairgrounds Road | Albion, Nebraska

information session | Informal Open House Format
Casey’s Building, 3:00–5:30 p.m.

public hearing | Formal Testimony Format
Event Center, 6:00 p.m.

tuesday, December 4, 2012 | boone county fairgrounds
2616 Fairgrounds Road | Albion, Nebraska

information session | Informal Open House Format
Casey’s Building, 3:00–5:30 p.m.

public hearing | Formal Testimony Format
Event Center, 6:00 p.m.

Groups or individuals will not be allowed to provide any handouts and/or set-up 
tables inside the facility for the Information Session and/or Public Hearing. 

• Albion Public Library in Boone County
• Fullerton Public Library in Nancy County
• Stromsburg Public Library in Polk County
•  Springview Public Library in Keya Paha County

• O’Neill Public Library in Holt County
• Neligh Public Library in Antelope County
•  Central City Public Library in 

Merrick County

• Fairbury Public Library in Jefferson County
•  Struckman-Baatz Public Library in  

Saline County
• Kilgore Memorial Library in York County

• Albion Public Library in Boone County
• Fullerton Public Library in Nance County
• Stromsburg Public Library in Polk County
•  Springview Public Library in Keya Paha County

• O’Neill Public Library in Holt County
• Neligh Public Library in Antelope County
•  Central City Public Library in 

Merrick County

• Fairbury Public Library in Jefferson County
•  Struckman-Baatz Public Library in  

Saline County
• Kilgore Memorial Library in York County

Groups or individuals will not be allowed to provide any handouts and/or set-up 
tables inside the facility for the Information Session and/or Public Hearing. 



please Join us!
NDEQ will conduct an Information Session 
and Public Hearing:

tuesday, December 4, 2012
boone county fairgrounds
2616 Fairgrounds Road 
Albion, Nebraska 

information session
Informal Open House Format
Casey’s Building, 3:00–5:30 p.m.

public hearing
Formal Testimony Format
Event Center, 6:00 p.m.

please Join us! NDEQ will conduct an Information Session 
and Public Hearing:

tuesday, December 4, 2012
boone county fairgrounds
2616 Fairgrounds Road
Albion, Nebraska 

information session
Informal Open House Format
Casey’s Building, 3:00–5:30 p.m.

public hearing
Formal Testimony Format
Event Center, 6:00 p.m.

November 2012
November 2012

1200 N Street, Suite 400
PO Box 98922
Lincoln, NE 68509
84-50-29

1200 N Street, Suite 400
PO Box 98922
Lincoln, NE 68509
84-50-29

 Nebraska Department  
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NEBRASKA’S KEYSTONE XL PIPELINE EVALUATION
DRAFT EVALUATION REPORT

AVAILABLE FOR REVIEW
INFORMATION SESSION & PUBLIC HEARING ANNOUNCED 

 Nebraska Department  
of Environmental Quality 

TUESDAY, DECEMBER 4, 2012

LOCATION
Boone County Fairgrounds | 2616 Fairgrounds Road | Albion, Nebraska 

INFORMATION SESSION
Informal Open House Format  from 3:00–5:30 p.m.

Casey’s Building

PUBLIC HEARING
Formal Testimony Format at 6:00 p.m.

Event Center

For more information:
Visit the Nebraska Department of Environmental Quality (NDEQ) website at www.deq.ne.gov

Comments can be submitted by: For online access to the  
Draft Evaluation Report,  
online meeting, and comment form:
Visit Nebraska’s Keystone XL Pipeline 
Evaluation website at  
https://ecmp.nebraska.gov/deq-seis/

ONLINE COMMENT FORM
Evaluation Website (listed to the right) 

EMAIL 
NDEQ.SEISpubliccomment@Nebraska.gov 

DIRECT MAIL 
Nebraska Department of Environmental Quality
1200 N Street, Suite 400 
PO Box 98922 
Lincoln, NE 68509 

INFORMATION SESSION AND/OR PUBLIC HEARING  

The NDEQ appreciates your participation and feedback.

The public hearing will provide for the receipt of oral and written 
statements. Comments received through December 4, 2012 will be 
considered as the Agency develops the Final Evaluation Report.



  

PRESS RELEASE  
from the Nebraska Department of Environmental Quality 
 
 

For more information, contact  
Brian McManus (402) 471-4223, or 
Jim Bunstock (402) 471-4243 

For Immediate Release
October 30, 2012

 
 
 

NDEQ Releases Pipeline Draft Evaluation Report 
Public Hearing, Information Session to be Held in Albion Dec. 4 

 
The Nebraska Department of Environmental Quality (NDEQ) has completed its Draft Evaluation Report for 
Keystone’s proposed Nebraska Reroute of the Keystone XL Pipeline.  This report is available on NDEQ’s web 
site.   
 
The agency is also announcing that a public hearing and information session will be held in Albion on Dec. 4, 
2012 at the Boone County Fairgrounds.  
 
“Input from Nebraskans has been tremendously helpful for our work so far,” said Mike Linder.  “Prior to finalizing 
the report and submitting it to the Governor, we will carefully consider all additional comments made through the 
end of the hearing.” 
 
TransCanada Keystone Pipeline, LP (Keystone), proposes to construct, operate, and maintain an 875 mile long, 
36-inch diameter crude oil pipeline from Hardisty, Alberta, Canada, to Steele City, Nebraska, referred to as the 
Keystone XL Pipeline Project.  Keystone submitted a new proposed route on April 18, 2012.  Based on public and 
agency input, Keystone refined the route in the Supplemental Environmental Report, which was submitted to 
NDEQ on Sept.5, 2012.  NDEQ evaluated Keystone’s proposed refined Nebraska Reroute and has completed its 
Draft Evaluation Report.   
 
Summary of Evaluation Report 
 
The Draft Evaluation Report provides the state’s analysis, prepared by NDEQ and its contractor, HDR Engineering 
of Omaha.     
 
The 600-page draft report provides findings to date regarding Keystone’s submissions.  Among the findings: 

 The Nebraska Reroute avoids the region that was identified as the Sand Hills by NDEQ, which is based 
on extensive research conducted by various state and federal agencies several years ago. 

 Keystone provided some route alternatives in the Supplemental Environmental Report which reduces the 
amount of fragile soils that are crossed in the northern portion of Nebraska.   

 The revised route also establishes greater distances from the sources of drinking water in the 
communities of Clarks and Western.  

 The report details environmental, economic, social and other impacts along the Nebraska Reroute. 
 Numerous construction and operational mitigation measures would be incorporated to protect 

groundwater and surface water. 
 Keystone would pay for an independent public employee to act as a liaison to facilitate the exchange of 

information between Keystone and landowners, local communities, and residents. 
 Keystone would provide baseline water well testing for domestic and livestock water wells within 300 feet 

of the center line of the route. 
 Keystone would adhere to 57 special pipeline safety conditions that had been previously agreed upon 

with the U.S. Department of Transportation, Pipeline and Hazardous Materials Safety Administration.  



 Keystone would be responsible for developing an Emergency Response Plan for a product release 
associated with the operation of the Keystone XL Pipeline and ancillary facilities. 

 Keystone has identified five variations of crude oil that would be transported at various times through the 
pipeline from Alberta, Canada and from the Bakken Formation in Montana and North Dakota.  The report 
contains the general characteristics of the crude oil, which are similar to other crude oils from around the 
world.  In the event of a spill, the appropriate authorities would have immediate access to the product’s 
Material Safety Data Sheet. 

 In addition to complying with all relevant state and federal cleanup requirements, Keystone will provide 
evidence that it is carrying $200 million in third party liability insurance to cover cleanup costs for incidents 
in Nebraska. 
 

 
Public Hearing and Information Session 
 
The public hearing will begin at 6 p.m. on Dec. 4, 2012 in the Event Center at the Boone County Fairgrounds, 
2616 Fairgrounds Road, Albion.   This is a formal public hearing to obtain testimony or comment regarding the 
state’s Draft Evaluation Report and Keystone’s Nebraska Reroute.  To ensure all testifiers have the opportunity to 
speak, the hearing officer may set time limits on testimony.  Those with more extensive comments are urged to 
submit them in writing, so all of their comments can be reviewed and considered by the agency. 
 
The hearing will be preceded by an information session from 3:00 p.m. to 5:30 p.m. in the Casey’s Building at the 
Boone County Fairgrounds.  The information session will be an opportunity for the public to meet and talk with 
those from the agency involved in the review, in an informal “open house” format.   
 
Viewing Report and Submitting Comments 
 
To view a copy of the draft Environmental Report, go to NDEQ’s new web site at http://deq.ne.gov/ and click on 
the link to the pipeline project review page, located at:  https://ecmp.nebraska.gov/deq-seis/    
 
Public comments will continue to be accepted through Dec. 4, 2012.  Comments may be submitted electronically 
at the pipeline web site, or submitted via e-mail to NDEQ.SEISpubliccomment@Nebraska.gov.  Written comments 
can be mailed to: NDEQ Pipeline Project Comments, P.O. Box 98922, Lincoln, NE  68509-8922.  Written 
comments can also be submitted at the information session on Dec. 4, 2012. Written testimony can be provided at 
the public hearing. 
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Online Meeting:Online Meeting:Online Meeting:Online Meeting:    Welcome andWelcome andWelcome andWelcome and    OverviewOverviewOverviewOverview

 

Welcome!  In anticipation of the agency’s upcoming Information 
Session and Public Hearing regarding the Draft Evaluation Report for 

the proposed Keystone XL project, we are presenting this online 
meeting to update the public on the agency’s findings and solicit 

public comments. 
 
 

The Information Session and Public Hearing 

will be held in Albion, NE on December 4, 2012 . 

In the left panel, you can:  

View the Draft Evaluation Report ; 1.
Review detailed enlargements of the proposed Nebraska Reroute;  2.
Review the Evaluation Process;  3.
find out details on the December Information Session and Public Hearing; and 4.
Submit comments to be considered by the agency as the Final Evaluation Report is completed. 5.

The comment period will be open until: 

December 4, 2012 

 
 

 

Nebraska's Keystone XL Pipeline Evaluation Main Site
Nebraska.gov  | Security, Privacy & Accessibility Policy| DEQ.NE.Gov Home Page

.
Nebraska Department of Environmental Quality

1200 "N" Street, Suite 400
P.O. Box 98922

Lincoln, Nebraska 68509
(402) 471-2186 FAX (402) 471-2909
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Online Meeting: Draft Evaluation Report
 

The Nebraska Department of Environmental 
Quality made the Draft Evaluation Report 
available to the public on October 30, 2012. 
This report provides the state’s analysis, 
prepared by NDEQ and its contractor, HDR 
Engineering of Omaha, following the review of 
Keystone’s Supplemental Environmental 
Report, which was submitted September 5, 
2012. By clicking on the photo to the right, you 
can view and download the Draft Evaluation 
Report, which has been broken down into 
chapters and subchapters for ease in 
downloading.  
 
The Draft Evaluation Report provides findings to 
date regarding TransCanada’s submissions. 
Among the findings: 

The Nebraska Reroute avoids the region 
that was identified as the Sand Hills by 
NDEQ, which is based on extensive 
research conducted by several state and 
federal agencies several years ago. 
 

■

Keystone provided some route 
alternatives in the Supplemental 
Environmental Report which reduces the 
amount of fragile soils that are crossed in 
the northern portion of Nebraska. 
 

■

The revised route also establishes greater 
distances from the sources of drinking 
water in the communities of Clarks and 
Western. 
 

■

The report details environmental, 
economic, social and other impacts along 
the Nebraska Reroute.

■

 

 

Click here to view the Report  
 

Click here to view Executive Summary

Numerous construction and operational mitigation measures would be incorporated to protect groundwater and 
surface water. 
 

■

Keystone will pay for an independent public employee to act as a liaison to facilitate the exchange of 
information between Keystone and landowners, local communities, and residents. 
 

■

Keystone will provide baseline water well testing for domestic and livestock water wells within 300 feet of the 
center line of the route. 
 

■

Keystone will adhere to 57 special pipeline safety conditions that had been previously agreed upon with the 
U.S. Department of Transportation, Pipeline and Hazardous Materials Safety Administration (those conditions 
are included in Appendix F-2 of Nebraska’s draft report). 
 

■

Keystone would be responsible for developing an Emergency Response Plan for a product release associated 
with the operation of the Keystone XL Pipeline and ancillary facilities. 

■

Keystone has identified several variations of crude oil that would be transported at various times through the 
pipeline from Alberta, Canada and from the Bakken Formation in Montana and North Dakota. The report 
contains the general characteristics of the crude oil, which are similar to other crude oils from around the world. 
 In the event of a spill, the appropriate authorities would have immediate access to the product’s Material Safety 
Data Sheet. 
 

■

In addition to complying with all relevant state and federal cleanup requirements, Keystone will provide 
evidence that it is carrying $200 million in third party liability insurance to cover cleanup costs for incidents in 
Nebraska.

■
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Online Meeting:Online Meeting:Online Meeting:Online Meeting:    Nebraska RerouteNebraska RerouteNebraska RerouteNebraska Reroute    MapsMapsMapsMaps
 

Click on the map below to link to the key map of the revised route submitted by TransCanada on September 5,
2012. Then click on the numbered box close to your area of interest to enlarge one of the detailed study maps for 

easier viewing.  
 

Nebraska's Keystone XL Pipeline Evaluation Main Site
Nebraska.gov  | Security, Privacy & Accessibility Policy| DEQ.NE.Gov Home Page

.
Nebraska Department of Environmental Quality

1200 "N" Street, Suite 400
P.O. Box 98922

Lincoln, Nebraska 68509
(402) 471-2186 FAX (402) 471-2909
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Online Meeting: Evaluation Process Timeline
 

On October 30, 2012, NDEQ completed the Draft Evaluation Report for the proposed Keystone XL project, and 
announced the date for the public hearing. The chart below shows that this moves the process into Phase III. The 

comment period for the Draft Evaluation Report will end at the close of the public hearing on December 4, 2012. At that 
point, NDEQ will review and consider all comments as the agency prepares the Final Evaluation Report. 

 

 

 
 

 

Nebraska's Keystone XL Pipeline Evaluation Main Site
Nebraska.gov  | Security, Privacy & Accessibility Policy| DEQ.NE.Gov Home Page

.
Nebraska Department of Environmental Quality

1200 "N" Street, Suite 400
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Lincoln, Nebraska 68509
(402) 471-2186 FAX (402) 471-2909
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Online Meeting: Information Session and Public Hearing
 

Date:  
           December 4, 2012  

Location:  

         Boone County Fairground  

         2616 Fairgrounds Road  

         Albion, NE  
 

The Information Session will be open from 3:00 p.m. to 5:30 p.m. in the Casey’s Building at the Fairgrounds.   The 
information session will be an opportunity for the public to meet and talk with those from the agency involved in the 
review, in an informal “open house” format.  
 

The Public Hearing will begin at 6:00 p.m. in the Event Center at the Fairgrounds . The public hearing is a formal 
meeting held to obtain public and agency testimony or comment regarding the state’s Draft Evalualtion Report and 
the Nebraska Reroute of the proposed pipeline project. To ensure all testifiers have the opportunity to speak, the 
hearing officer may set time limits on testimony. All interested parties are urged to submit all oral comments also in 
written form, so all of their comments can be reviewed and considered by the agency in preparation for the Final 
Evaluation Report.  
 

In the event of inclement weather, please call the project telephone information line for updates - (800) 295-8912. 

Submitting Comments  
 

Public comments will continue to be accepted through the close of the hearing on December 4, 2012. Comments 
may be submitted electronically by clicking on the Submit Comment box in the left panel. E-mail comments may be 
sent to NDEQ.SEISpubliccomment@Nebraska.gov.  Written comments can be mailed to: NDEQ Pipeline Project 
Comments, P.O. Box 98922, Lincoln, NE 68509-8922. Written testim ony can also be submitted Information Session 
and Public Hearing on December 4, 2012. 

Nebraska's Keystone XL Pipeline Evaluation Main Site
Nebraska.gov  | Security, Privacy & Accessibility Policy| DEQ.NE.Gov Home Page

.
Nebraska Department of Environmental Quality

1200 "N" Street, Suite 400
P.O. Box 98922

Lincoln, Nebraska 68509
(402) 471-2186 FAX (402) 471-2909

 
 

 
 

 
 
 
 
 
 



Welcome

Comments 

Search Comments

Post Comment

Frequently Asked 

Questions

Public Documents Search

Meeting Documents Search

Press Releases

 

Enter the code shown:  

 

All comments are available for public review 4 days after submission

POST A COMMENT

Thank you for your interest in the Nebraska SEIS Project. To leave a comment, please complete the form below. NOTE: any submissions 

to the agency, including telephone and e-mail inquiries and comments, will become part of the public record. Comments and identities will 

not be kept confidential. 

There are two options for posting a comment:  

 

• Guest – will require a couple pieces of information for geographic reference, no personal information, and an optional email 

address, if you would like to receive your comment number and updates as the comment is processed.  

• Registered User – will require more detailed information and allow you to establish a user ID and password to use for future 

comment submissions. 

Comments received will be evaluated in the Draft SEIS. All comments are available for public review 4 days after submission. Click on 

Comment Search in the left panel to view submitted comments. 

 

Post Comment As: Guest   Registered User 

City:  

State / Province: Nebraska  

Zip Code:  

Email: (Optional) 

Comment: (0 of 1000 Characters Used) 

 

 

Can't read? Try different words. 

Submit  

The DEQ State Website

Security, Privacy & Accessibility Policy

The State of Nebraska Website

Nebraska Department of Environmental Quality 1200 "N" Street, Suite 400 P.O. Box 98922 Lincoln, Nebraska 68509 (402) 471-2186 



 
 

Nebraska Department  
of Environmental Quality 

Public Service Announcement  
 

The Nebraska Department of Environmental Quality will host an information session and public hearing 
on the Nebraska Keystone XL Pipeline Evaluation on Tuesday, December 4 at the Boone County 
Fairgrounds in Albion. Review environmental findings from the Draft Evaluation Report at the information 
session from 3 to 5:30 pm. The public hearing will start at 6:00 p.m., and will provide the opportunity for 
public spoken and written testimony. For more information about the Project, please visit NDEQ’s website 
at w-w-w.d-e-q.state.n-e.u-s. 
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Appendix G.5 

Information Session & Public Hearing  
Meeting Materials  

 

TABLE OF CONTENTS 

Information Session & Public Hearing Media Sign-In Sheets  

Information Session & Public Hearing Handout 

Information Session Display Boards  

Information Session Comment Form  

 

Public Hearing Display Boards  

Comment Extension Notice  

Public Hearing Written Testimony Form 

Public Hearing Written Testimony Template  









Prepared by:
Nebraska Department of Environmental Quality
1200 “N” Street, Suite 200
PO Box 98922
Lincoln, Nebraska 68509-8922 

December 4, 2012

NEBRASKA’S KEYSTONE XL PIPELINE EVALUATION
Information Session and Public Hearing

 Nebraska Department  
of Environmental Quality 
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Proposed Keystone XL Pipeline in Nebraska
On April 18, 2012, Keystone submitted a revised alignment, with the goal of avoiding the Sand Hills.  NDEQ 
sought out public comments on Keystone’s new alignment and provided feedback to Keystone.  Keystone 
����������	���	����������	���	������	������	��	��������	
�����	��	���!����	�	��	������������	��������	
raised by the public and NDEQ.

Not to scale
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����+��+� *����L����
������L�������L��������LL�����L�����	�������������������������&�� 
      OCC states that it is shutting down the line and contacting the nearest on-scene  
      responder, who will go to the location of the release.

����+��+��LL�����������*����L�����������;������������������������������� 
      Emergency Operations Center (EOC).  The Regional EOC Manager assembles  
      personnel in the EOC area, which is equipped with computers, telephones, maps,  
�� � � � �������Z���������������	�������������	������"������������������������� � � �
      charts.

��12:41:  Regional EOC Manager activates the emergency conference bridge (telephone  
      conference call).

����+��+�*����������������������������������������������������������������&�;�������� 
      EOC Manager informs the on-scene responder that OCC is determining the  
      contents of the batch traveling through the pipeline at the release location, and  
      that OCC will provide a Material Safety Data Sheet (MSDS).

����+��+��LL��������������������������������������������������������������������"����� 
      procedures.

��12:46: Regional EOC Manager requests that OCC email a MSDS for the batch of  
      crude oil in the line at the point of the release.  OCC controller states that the  
      location of the release is near the interface of two batches of oil and that he  
      will send two MSDSs.

��12:48: Regional EOC personnel receive the two MSDS by email.  One is for Surmont  
      Heavy Blend (SHB), a heavy sour synbit.  The second MSDS is for Access  
      Western Blend (AWB), a heavy sour dilbit.

����+��+� �*�����������������������������������������������������K<#<���	������&��

����+��+�;��������$�L����������������������������������K<#<��������������	����� 
      exercise observers.

��12:51:  MSDSs were emailed to the Nebraska Emergency  
      Management Agency, the Wayne County Sheriff, the  
�� � � � ���	���L�"��	�������$�������	����������L��������� 
�� � � � ���$�L�Z���������<|����"�����<����	�|��������������Z� 
      or 911).   
       
      Exercise complete. 

MSDS Exercise 
Operation Cornhusker (Continued)

 Nebraska Department  
of Environmental Quality 

URIN , RANS ANA D
TO EM RESPOND IN 17 .

DDDURINGURING THETHE EXERCISEEXERCISE, , , TTTRANSRANSCCANAANADDAA WASWAS ABLEABLEABLE TOTO PROVIPROVIPROVIDDEE THETHE
MMSSSDDDSS TOTO EEMMERGENCYERGENCY RRESPONESPONESPONDDERSERS INININ  17 17 MMINUTESINUTES...
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Nebraska’s Keystone XL Pipeline Evaluation 
 

COMMENT FORM – INFORMATION SESSION USE ONLY  
Comment forms will be accepted at the Information Session. Please submit your comments to any agency 
representative or insert into one of the comment boxes located throughout the room.  All comments will be posted on 
the Nebraska Department of Environmental Quality’s website.  
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