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ES.1 INTRODUCTION

TransCanada Keystone Pipeline, L.P. (Keystone) has applied to the 1).5. Department of State (DOS) for a
Presidential Permit at the border of the United States for the proposed construction, connection, operation,
and maintenance of a pipeline and associated facilities for importation of crude oil from Canada. DOS
receives and considers applications for Presidential Permits for such oil pipelines pursvant to the authority
delegated to it by the President of the United States under Executive Order (EOQ) 13337 as amended

(6% Federal Register [FR] 25299). DOS has determined that issuance of a Presidential Permit would
canstitute a major federal action that may have a significant impact upon the environment within the
context af the National Environmental Policy Act of 1969 (NEPA) (42 United States Code [USC] § 4321
et seq.).

DOS, us the lead agency for the environmental impact statement (EIS), discussed the appropriate level of
participation required with other federal agencies that will be required to issue permits associated with the
proposed Keystone Project. The following federal agencies have elected o participate as cooperating
agencies in the process:

»  Advisory Council on Historic Preservation
» U8 Environmental Protection Agency

» Natural Resources Conservation Service

s U5, Army Corps of Engineers

o LLA. Fish and Wildlife Service

»  Farm Service Agency

s U.S. Department of Energy

»  Western Area Power Administration

»  Rural Utility Service
The following agencies have agreed to provide technical assistance to the environmental review:

= 1.5, Departiment of Transportation — Office of Pipeline Safety

»  U.S. Depariment of Transportation — Federai Highway Administration
» [ederal Energy Regulatory Commission

» Depariment of Homeland Security

»  Council on Environmental Quality

e National Park Service

+ DBureau of Indian AlfTairs

State agencies also were consulted to ensure that their needs for state permitting analyses would be
assesscd in the EIS. Potentially affected Native American tribes with interesis along the proposed
pipeline corridor were invited to be part of the public scoping and I3OS consuitation process.

ES-1
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ES.2 PROPOSED ACTION

Keystone proposes to construet #nd operate a crude oil pipeline and related facilities to transport Western
Canadian Sedimentary Basin (WCSB) crude oil from an oil supply hub near Hardisty, Alberta, Canada to
destinations in the Midwest United States. In total, the Keystone Project would consist of the Mainline
Project (approximately 1,845 miles of pipeline, including about 767 miles in Canada and [,078 miles in
the United States} and the Cushing Extension (293.5 miles of pipeline in the United States). Including the
Cushing Extension, the total length of pipeline in the United States would be 1,371.4 miles. The
Keystone Project initially would have the nominal transpori capacity of 435,000 barrels per day {bpd) of
crude oil from the oil supply hub near Hardisty to an existing terminal and refinery at Wood River,
Hlinois, and an existing terminal at Patoka, Tllinois. Additional pumping capacity could be added 1o
increase the average throughput to 591,000 bpd if warranted by future shipper demand and market
conditions.

[n the United States, the Mainline Project would comprise a 1,023-mile segment of 30-inch-diameter pipe
from the Canadian border to Wood River, lilinois and an approximately 56-mile segment of 24-inch-
diameler pipe between Wood River and Patoka, Tilinois. The Cushing Exiension would consist of

293.5 miles of 36-inch-diameter pipe extending from Steele City, Nebraska to Cushing, Oklahoma.
Consiruction of the Cushing Extension could occur if warranted by future shipper demand and market
conditions. This EIS describes and evaluates the U.S. portion of the proposed Keystone Project,
including both the Mainline Project and Cushing Exlension, and the additicnal facilities required to
increase throughput capacity to 591,000 bpd.

The Proposed Route was developed because of shipper interest in providing crude oil transportation to
storage terminals and pipeline interconnections in Cushing, Oklahoma. The objective of the Proposed
Route was to meel the original Project objective of delivering crude oil to Wood River and Patoka,
IHinois as well as delivering oil to Cushing, Oklahoma. To accomplish the objective of delivering crude
oil to Wood River and Patoka, and eventually to Cushing, the Proposed Reute follows the shortest route
possible between the Canadian border and Cushing. The route crosses the U.S./Canada border at
Pembina County North Dakota, and follows a southerly track through North Dakota, South Daketa, and
Nebraska (see Figure 2.1-1). At Steele City on the Nebraska/ Kansas border, the Mainline Project of the
Proposed Route turns east through the northeast corner of Kansas and crosses Missouri to terminals at
Woaod River and Patoka, lltinois. The Cushing Extension continues scuth from Steele City through
Kansas to Ponca City and Cushing, Oklahoma. This route would facilitate access to Cushing while
preserving access to the original markets in lflinois, and would provide collocation opportunities along
the existing Platte pipeline.

The length of pipeline proposed within each aifected stale is listed in Table ES-1.

TABLE ES-1
Miles of Pipeline by State for the Keystone Project
ND Sb NE KS Mo IL oK Total
Mainline Project 218.8 218.9 213.7 98.8 2731 58.5 .o 1,078.0
Cushing Extension 0.0 0.0 2.4 2101 0.0 0.0 81.0 2935
:f:gft""e Project 2168 2185 2161 308.8 2731 566 810 1,371.4

Keystone would construct the 30- and 36-inch-diameter pipelines within a 110-foot-wide corridor,
consisting af a temporary 60-foot-wide construction right-of-way (ROW) and a 50-foot-wide permanent

ES-2
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ROW. In lllinois, the 24-inch-diameter pipeline segment would be constructed within a 93-foot-wide
corridor, consisting of a temporary 45-fool-wide construction ROW and a 50-foot-wide permanent ROW.

Ownership of Jands that wonld be crossed by the proposed Keystone Project is identified in Table ES-2.

TABLE ES-2
Ownership of Land Crossed by the Keystone Project {miles)
Federal Tribal State Private Total

Mainline Project
North Dakota 0.0 0.0 0.8 216.1 2169
South Dakota 0.0 £.0 0.5 218.4 2189
Nebraska 0.0 0.0 0.0 213.7 2A137
Kansas 0.0 0.0 0.0 98.8 98.8
Missouri 0.1 0.0 1.9 2711 2731
INlinois 3.0 .0 .0 53.5 56.5

Mainline Project sublotal 3.1 0.0 3z 1,071.6 1,077.9
Cushing Extension
Nebraska 0.0 0.0 0.0 2.4 2.4
Kansas 36 0.0 c.0 206.56 210.2
Oklahoma 0.0 0.0 3.6 77.3 80.9

Cushing Extension subiotal 35 0.0 3.6 286.3 2931.5
Keystone Project total 6.7 0.0 6.8 1,357.9 1,371.4

ES.3 PURPOSE AND NEED FOR THE PROPOSED ACTION

The primary purpose of the proposed pipeline is to transport crude oil from the WCSB across the border
to meet the growing demand by refineries and markets in the United States. The need for the Project is
dictated by:

» Increasing WCSB heavy crude oil supply and uncertain availability of oil from world supplies;

» 1.5 demand for crude oil, particularly in the Midwest and Gulf States supporied by the Keystone
Mainline and Cushing Extension; and

» Pipeline capacity available to ship WCSB crude oil.
ES.3.1 Increasing Western Canadian Sedimentary Basin Crude Oil Supply

According to Qi and Gas Journal, Canada has 179 billion barrels of proven oil reserves, withi 174 billion
of those reserves in oil sands located in the WCSB, The Alberta Enerpy and Ulilities Board also
estimates that 174 billion barrels of proven reserves are recoverable from Canada’s oil sands. The
province of Alberia is now widely accepted as having the second largest reserves in the warld, second
only to Saudl Arabia.

Crude oil preduction from the entire WCSB, including oil sands and conventional production, is now at
2.3 million bpd. According to CNEB, conventional crude pil production in the WCSB is expected to
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decline but because of rapidly growing oil sands production total WCSB production wili rise to
3.9 million bpd by 2015.

ES.3.2 Uncertainty of World Oil Supplies

Global oil production capacity and consumption remain tightly balanced after 3 years of rapid demand
growth in Asia, the United States, and the Middle East. DOS and industry analysts project that it will
remain so into the medium term. The ability and willingness of major oil and gas producers to step up
investment in order to meet rising global demand are particularly uncertain. Political instability in several
of the United States’ top 11 suppliers is also expected to increase demand for crude oil from Canada,
Canada’s expected production increases, coupled with the adverse factors affecting other major U.S,
suppliers make it likely that an ever larger share of U.S. oil imports will be sourced from this stable and
nearby supplier. Even if the share of total imported oil in overali U.S. demand remains the same or
declines slightly in coming years, as expected, DOS expects that heavy oil imports from the WCSB will
conlinue to increase.

ES.3.3 LS. Crude Oil Market Pemand

According to the U.S. Energy Information Administration (E1A), U.S. consumptien of liquid fueis (crude
oil and refined products) is projected to total 26.9 million bpd in 2030, an increase of 6.2 million bpd over
the 2005 total. Most of this increased demand is expected to be met with crude oil imports. Canada has
traditionally been the United State’s largest supplier of oil due to its reliability and proximity to U.S,
markets. Canada’s share of U.S. oil imports has risen from 15 to 16 percent over the last 10 years, while
the whole of the Western Hemisphere now accounts fer 41 percent of 1.S. ol imperts. Demand for the
proporiion of heavy to light crude used by U.S. refiners has increased over the last 20 vears as world
supplies of light crude have diminished in proportion to supplies of heavy and extra-heavy crude. Many
U.S. refiners have completed or are in the process of completing retrofits to handle the heavier types of
crude in response to this change in the world supply. In recent years. crude oil imports from Venezuela
(most of which are of heavy grade) have declined. The heavy crude oil that Keystone will deliver to U.S.
refiners is ideally suited to replace the loss of these types of crude and meet the expected increase in
demand.

ES.3.4 Mainline Project and Cushing Extension Demand

In December 20035, Keystone provided shippers an opporlunily to participate in the Keystone Project by
entering into contractual commitments for pipeline capacity. Shippers committed to binding contracts for
340,000 bpd. These binding commitments demonstraie the need for incremental pipeline capacity and
aceess {o Canadian crude supplies, and represent a commitiment to utilize the Keystone Project. Keystone
expects that the remainder of the excess capacily will be utilized by non-contract shippers at the tariff rate
approved by ihe Federal Energy Regulatory Commission (FERC) (ENSR 2006a). Potential shippers also
have expressed strong interest in a proposed pipeline extension to the Cushing market arca. TransCanada
conducted an Open Season process for the Mainline Project which ran from November 4 to December |,
2005. Asa result of the Open Season, TransCanada has secured {irm, long-term confracts totaling
340,600 bpd, with an average duration of |8 years. Keystone anticipates that existing contracts will be
renewed and additional contracts will be entered into such that the average contract lerm will continue
heyond 18 years. This reasening is based on the amount of erude oil reserves in the WCSB and the
expected increase in production from the oil sands (TransCanada 2007¢). A binding Open Season for the
Cushing Extension closed at noon on March 14, 2007 (ENSR 2006a}.

ES-4
Draft EIS Keystone Pipeline Praject



ES.35 Pipeline Capacity from the Western Canadian Sedimentary Basin

Nearly all of the 1.9 million bpd of crude oil imported from Canada in 2006 came from the WCSB, and
afl of that was transported through three major pipeline systems: Enbridge, Kinder Morgan Express, and
Kinder Morgan Trans Mountain. Total eapacity from the WCSB for crude oil io U.S, markets now stands
at 2.4 million bpd. However, the majority of WCSB crude continues 1o be sold into the U.S. Midwest
where a large proportion of U.S. refining capacity is located, and an increasing amount is forwarded on to
refiners in the U.S. Gulf Coast 1o offset declines in offshore production. These two districts are directly
and indirectly served by the Enbridge system and Kinder Morgan Express, which together have a capacity
of 2.1 million bpd. Total capacity for heavy oil on the Enbridge and Kinder Morgan Express systems
now stands at 1.2 million bpd. [n 2006, approximately 1 million bpd of heavy crude was exported from
the WCSB to the United States via these twa pipelines.

Even with modifications 1o existing systems and de-bottlenecking cfforts that are underway by Enbridge,
it is likely that crude ofl exports from the WCSB to the United States will exceed avaitable pipeline
capacity in 2009, necessitating the construction of a new pipeline to facilitate continued importation of
crude oil.

Exactly how much more capacity will he needed in the short term to mid term can be estimated, Given
CNEB projections of an additional 1.6 million bpd of WCSB production over the current Jevel by 2015,
expected increased U.S. demand, and a similar proportion continued to be consumed by Canada

(30 percent), an additional 1.1 millien bpd of pipeline capacity would be needed by 2015 to accommodate
U.S. crude o1l imports from the WCSB. This increase in capacity would justify construction of
Keystone’s planned 450,000-bpd pipeline, and would necessitate additional pipeline construction to meet
the remaining 700,000 bpd of capacity.

ES.4 PUBLIC INVOLVEMENT PROCESS

On October 4, 2006, DOS issued a Notice of Intent (NO1) to prepare an E18. The NOI informed the
public abeut the proposed action, announced plans for scoping meetings, invited public participation in
the scoping process, and solicited public comments for consideration in establishing the scope and conten
of the EIS. The NOI was published in the Federal Register and distributed to affected landowners,
Federal agencies, Native American tribes, State agencies, Municipalities and counties, elected officials,
non-governmental organizations, the media, and other interested individuals. DOS held 13 separate
scoping meetings in the vicinity of the Proposed Route to provide epporlunity for public comment on the
scope of the EIS. Meetings were held in Michigan and Lisbon, North Daketa; Clark and Yankton, South
Dakota; Stanton and Seward, Nebraska; St. Charles and Carrolton, Missouri; Collinsville, illinois;
Seneca, Abilene, and El Dorado, Kansas; and Morrison, Oklahoma. The official scoping period ended on
November 30, 2006; however, any camments received alier this date were considered in this Drafl EIS.

DOS received verbal, written, and electronic comments during the scoping comment period. All verbal
comments formally presented at the meetings were recorded and transcribed. Additional written
comments were received on comment forms provided ta the public at the meetings and in letlers.

Table ES-3 summarizes the issues identified and comments received during the public scoping process for
the Keystone Projecl. For each comment, the 1able references the section in this Draft EIS that addresses
the coneern. Details are provided in the Scoping Summary Report (Appendix A).
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TABLE E5-3

Issues ldentified and Comments Received during the Public Scoping

Process for the Keystone Pipeline Project

Issue

Comment

Section Where

Commentfissue

Is Addressed in
Draft EIS

Purpose and Need

Project Descriplion

Alternatives

Geology

Sqnils and Sedimenis

Water Resources

Waellands

Terrestrial Vegelation

Fish and Wildlife

Need for the Mainline Project and the Cushing Extension,
expected life of the pipeline, agency involvement, and
required approvals.

Distance to adjacent siructures, construction methods,
abandonment plans, sourcas of Keystone Project
materfals, construction schedule, maintenance and
inspection plans and procedures, expected service lije of
the pipeline, right-nf-way (ROW) revegetation, pipeline
temperature, protection measures, operations, censiruction
impacts to adjacent areas, powering, pipeline security,
hydrostatic testing, and pump stations.

Selection of alternatives, route adjustments, use of
abandoned rail ROWSs, route selection, routes that avpid
sensitive areas, Kinder Morgan and Enbridge Pipelines,
shipping refined products instead of a2 crude oll pipeline,
renewable energy sources, seasonal avoidance of
canstruction in agricultural areas, collocation with other
ROWSs, and adding a new refinery along the Mainline
Project rather than constructing the Cushing Extension.

Potential rock slope instabilily and effects of eathquakes
and fault ines,

S0l compaction and settiement, topsoil segregation during
construction, replacement of top scils after construction
and abandonment, soil ergsion, streambank erosion,
pipeline effects on soil temperature, and soil instability.

Impacts on springs, aquifers, and water wells; water supply
contingencies in the event of a spill, impacis to sepfic
systems and sewage Irealment facilities; stream channzl
erasion, impacts to dikes, dams, and reservoirs; runoff
during construction; effecis on drain tiles and drainage
systerns; and impacts on flood prolection.

Impacts and mitigaticn measuras, stabilization during
construction, enfercament of wetland protection
requirements.

trpacts on prairies and woodlands, impacts of pipeline
temperalure on vegetation and crops, revegafation of
affecled area, impacts on crop growth, invasive and
noxiaus weeds, use of herbicides near organic farms, and
effects on old-growth trees.

Impacts on game animals and their habitats; and impacts
on deer, turkey, frogs, toads, baild eagles, beaver,
pheasanls, and guail.

1.2

2.0

4.0

3.1

3.2

33

3.4

348

36and 3.7

Draft EIS
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ES.5 ALTERNATIVES CONSIDERED

Alternafives to the Keystone Project were analyzed 1o determine whether they would be reasonabie and
environmentally preferable to the proposed action. A No Action Alternative, system alternatives, major
route alternatives, rouie variations, and aboveground facility site alternatives were considercd in the Draft
EIS. ldentification of allernatives to the proposed project incorporated public comments and input
received from federal, state, and lacal regulatory agencies.

ES.S5A No Action Alternative

Under the No Action Alternative, the Keystone Project would not be constructed and operated and
issuance of a DOS Presidential Permit for the specific action of building and operating the Keystone
pipeline would not be required. While this altemative would eliminate the environmental impacts directly
associated with the Keystone Project, it would not meet the proposed action’s purpose and need, which
involves both supply and demand components.

Without the Keystone Project, the increasing supply of crude oil from the WCSB would not have a ready
conduit for export 1o available refineries and markets in the United States. Additional export pipeline
capacity above supply requirements also is required to avoid potential situations where short-term supply
exceeds export pipeline capacity.

U.S. demand for petroleum products has increased, while domestic U.S. crude oil supplies continue lo
decline. The No Action Alternative would not provide the United States with a relatively stable and
secure source of North American crude oil for Midwest and Gulf Coast markets, thereby continuing U.S.
dependence on Middle Eastern oil supplies.

While the increasing demand for refined crude cil products could be met by other projects or alternatives,
it is purely speculative to predict the resulting effects and actions that could be taken by local
governments and other suppliers or refineries in the region, as well as any associaled direct and indirect
environmental impacts of these actions. In addition, each of these actions may result in envirenmental
impacts that are less than, equal to, or greater than those of the currently proposed Keystone Project. The
No Action Alternative also could result in more expensive and less reliable crude oil supplies for
Midwestern refineries, increasing costs and availability of the reflined products for end-users.

ES.5.2  System Alternatives

Several existing and proposed crude oil pipeline systems that currently or would eventually serve the
markets targeted by the proposed Keystone Project. The analysis considers whether those systems would
meet the proposed Project objectives while offering an environmental advantage over the proposed
Project.

One system alternative considered was the expansion of the existing Express and Platte Pipeline systems.
This 1,700-mile pipeline system transports crude oil from Alberta’s oil sands in Hardisty, Alberta to
refineries in the U,S, Rocky Mountain and Midwest regions. In the United Siates, the pipeline crosses
Montana, Wyoming, Nebraska, Kansas, and Missour] and terininates in Wood River, [llinois. The
Express system has been in operation from 1997, with a current capacity of 280,000 bpd. The Platte
pipeline was built in 1952, and its current capacity is 164,000 bpd. However, as operated foday, neither
of these existing systems would have the capacity of the proposed Keysione pipeline (435,000 bpd, with a
potential increase to 591,000 bpd). As they exisl today, neither system could be considered as a system
alternative for the praposed action
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New construction of other crude oil pipeline systems (Alberta Clipper, Southern Lights, and Spearhead
Cushing Expansicn) was also considered. Enbridge is proposing these four expansion projects to help
address current and future increases in refinery demand as supply from western Canada’s vast oil sands
increases. The Enbridge projects propase to deliver crude oil directly to Midwestern markets. However,
the proposed Enbridge pipelines would provide a less direet route o the Cushing refineries than the
Cushing Extension portien of the Keystone Project, involving the need for additional miles of pipe and
likely incurring additional impacis to resources. In addition, these projects aim to fulfill other market
demands and would not meet the market need and in-service date proposed by the Keystone Project.
Therefore, it is possible that market demand and supply of WCSB crude could support construction of the
Keystone Project and the Enbridge projects.

ES.53  Major Route Alternatives

Three major route alternatives are considered in this Dralt EIS: the lowa Route Alternative, the Proposed
Route Alternative, and the Direct Roule Alternative. During initial screening, it was determined that the
lowa Route Alternative did not meet the purpose and need for the Project, and the alternative was not
considered further in the analysis. Table ES-4 summarizes the potential impacts of the remaining two
alternatives, and the following seclions discuss these alternatives in more detail. Based on the analysis of
the two alternatives, the Proposed Route Alternative has been determined to be the preferred route and a
resource-by-resource analysis of potential impacts is conducted in this EIS. Section ES.6 summarizes the
results of the analysis.

ES.6.3.1 lowa Route Alternative

Initial route development identified a ROW that avoided Nebraska and crossed Iowa into northern
Missouri (Figure 4.3-1). Desktop data analysis, along with limited aerial and ground reconnaissance, was
used to identify this route. The lowa Route entered the United Stales in Pembina County, North Dakota,
just north of Walhalla, and ran due south to the Nerth Dakota/South Dakota border. In South Dakota, the
route ran generally south 1o the Spink County border before turning southeast toward Plymouth County,
lowa. From there, it crossed the South Dakota/Towa border nerth of Sioux City, Jowa and continued in a
southeasterly direction through lowa and Missouri toward a delivery peint at Salisbury, Missouri.

TABLE ES-4
Comparison of the Proposed Route and Direct
Alternatives for the Keystone Project
Proposed Birect
Comparative Category Unit Route Alternative

Facility Regquirements

Pipeline length Miles 1,373 1,380
Pump station requiremenis Number 26 29
Land Requirements °

Construction ROW Acraes 18,214 18,303
Permanent ROW Acres 8,322 8,362
Environmenial Consideratlons

Water body crossings ® Number 211 261
Wetlands crossed © Miles 36.2 40.0
Federal lands crossed Mites 4.3 2.2
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Here, the Iowa Route was collacated with the existing Platte pipeline to Troy, Missouri, North of Troy,
the route was moved to a power line ROW to avoid areas where the city has expanded. East of Troy, the
route again collocated with the Platte pipeline, running east to the Missouri/}lincis border—where it
deviated from the Platte pipeline and crossed the Mississippi River south of Wood River, Illinois. From
Wood River, the route ran eastward through the Carlyle Lake WMA inio Patoka, [{linois.

While the lowa Route would meet the objectives of crude oil delivery to the refineries in llinois, it would
not efficiently deliver crude oil 1o Cushing, Oklahoma and would not meet the Keystone Project purpose
and need, and is not considered further,

ES.5.3.2 Direct Alternative

The Direct Alternative was designed to take the shortest feasible route between the U.S./Canada border
crossing and the delivery points at Patoka and Wood River, lllinois, and from there 1o take the shortest
route fo the delivery point at Cushing, Oklahoma (Figure 4.3-2). The straight-line path was modified to
skirt populated areas and to minimize the number of stream crossings by traveling zlong drainage divides
whenever possible. Between Wooed River and Patoka, the Direct Alternative fellows the same alignment
as Keystone's proposed route. Between Woad River and Cushing, the Direct Alternative ronghly
parallels Enbridge’s Ozark pipeline corridor, but collocalion was not assumed.

Based on a reconnaissance-level GIS analysis and comparisen of the Direct Aliernative with Keystone's
Proposed Route, there is no environmental advantage associated with the Direct Aliernative. The Direct
Alternative would require approximately 7 more miles of pipeline and three more pump stations.
Construction of the Direct Allernative would require almost 100 more acres of construction ROW and
when completed, it would require 40 more acres of permanent ROW than would the proposed alignment.
Furthermore, although the Direct Alternative would cross 2 fewer miles of federal land, it would require
crossing approximately 50 additional water bodies and 4 more miles of wetlands, according 1o available
1:100,000 National Wetlands [nventory data.

ES.5.4  Route Variations for the Proposed Route Alternative

As part of the route development and selection process, 12 rowe varialions 10 the initially planned
Mainline Project route and one vartation on the Cushing Extension route have been incorporated. These
variations were developed based on discussions with landowners, resource stewards, and project
engineers 10 avoid ar minimize impaets to natural or cultural respurces, reduce or eliminale engineering
and constructability concerns, and aveid or minimize conflicts with existing or proposed residential and
agricultural land uses.

In addition (o the roule variations described above, the scoping process identified public concerns related
to Toute location. Many of these comments addressed specific route variations related fo avoiding
shelterbelts and aesthetic features, sucl as bike paths and parks. The Scoping Report is provided as
Appendix A for reference. The final design aligniment would, where feasible, consider these minor ronte
variations and would atfempt to address additional landowner requirements, such as crossing property
along quarter section lines. Additional minor alignment shifts would be required prior to and during
construction to accommeodate unforeseeable site-specific constraints related to other cogineering,
landowner, and environmental concerns.

ES.5.5 Aboveground Facility Alternatives for the Proposed Route
Pump stations, valve sites, temporary worksites, and pipe and contractor yards are identified in this Draft

EIS for the Keystone Project. The proposed project includes 23 pump stations, 42 pipe storage yards,
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17 contractor yards, end 45 main line valves (MLVs) along the Mainline Praject and 3 pump stations,

13 pipe storage yards, & contractor yards, and 12 MLVs aleng the Cushing Extension. Although the
preferred locations for these facilities were chosen based on Project need, the proximity of public aceess,
habitats, dwellings, and other land and ROW issues also were considered in siting the facilities. Over the
course of Project development, three pump station locations have been relocated due to environmental or
landowner concerns.

ES.6 PROPOSED PROJECT IMPACTS AND MITIGATION MEASURES

Table ES-5 summaries the potential impacts of the proposed route. The table also summaries mitigation
measures proposed by Keystone in Appendix B. Additional mitigation measures are recommended in
subsequent resource sections within the EIS and are summarized in Section 5.0.

ES.6.1 Geology

The proposcd project would not involve substantial topographical alteration and would not disturb any
geological features protected by federal or state laws, or tribal practice. Seismic activity is not expected
to pose an unacceptable risk to the project.

The proposed pipeline route does not cross any active surface mines ot quarries; however, it does cross 40
miles of underlying coal seams between Wood River and Patoka, Illinois, where coal is mined with
underground methods (ENSR 20062). The proposed route does not cross the well pads of any active oil
and gas wells. Extraction of oil and gas resources weuld not be affected by routing operations because
any new wells would be located outside of the pipeline ROW. The proposed pipeline would pass through
deposits of sand, gravel, clay, and stone in North Dakota, South Dakota, and Nebraska but would restrict
access to comparatively small areas of these deposifs. In Kansas, Missouri, and lilinois, the proposed
route lies adjacent lo an existing pipeline, limiting impacts 1o potentially exploitable geologic resources.

A minimal risk of localized subsidence or collapse exists where the pipeline crosses karst formations or
passes above historic coal mines. It is also possible that land clearing will increase the risk of erosion and
localized tandslides. Maost of the proposed Keystone Project route is not localed in landslide-prone
terrain, but the proposed route does cross areas of high landslide potential, as described by the National
Pipeline Mapping System at the Yankton and Mississippi River crossings. Keystone has considered
landslide potential in its rouling work and has selected crossings of these areas where the Jandslide
potential is reduced.

ES.6.2 Soils

Temporary or short term increases in soil erosion could occur during construction, particularly in areas
classified as highly erosive. Receiving water bodies couid be affected, and agricultural soils containing
agrochemical preducts could be eroded. During construction, soil compaction is likely, increasing the
possibility of runoff.

Approximately 17,000 acres of farmland or rangeland within the ROW would be taken out of production
during the 18-month construction peried. Some shori- or long-ierm decreases in agricultural productivity
are possible. [n addition, tile drainage systems would be disturbed during construction, Keystone has
proposed to avoid, replace, and/or repair any tile drainage system within the ROW.

There could be compaction-related decreases in productivity from non-agricultural vegetated land,
particularly where soils are classified as hydric. [t is also possible that boulders and rocks unearthed
during construction would be concentrated near the surface at completion. There are also concerns that .
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TABLE ES-5
Summary of Potential Impacts and Proposed Mitigation for the Proposed Route Alternative

Draft
ElS :
Resource Section Direct and Indirect Impacts Cumulative Impacts® Proposed Mitigation Measures”

Geology 31 The proposed project would not involve substantial | In Kansas, Missourd, and lHlinois, the Keystone has considered landslide
topographical alteration and would not disturb any proposed route lies adjacent to an potential in its routing work and has
geolagical features protected by federal or state existing pipaline, limiting impacts to selected crossings of these areas where
laws, or tribal praclice. Seismic activity is not potentially exploitablz geologic resgurces. | the landslide potential is reduced.
expected to pose an unacceptable risk to the Prior to surface distirbance activities
project. The proposed pipgline would pass through within karst terrain, a geclogical
deposits of sand, gravel, clay, and stone in North investigation will be comgpleted to
Dakota, South Dakota, and Nebraska but would determing the presence and type of karst
restrict access to comparatively small areas of features. The investigation will identify
these deposits. The proposed route does cross the Tocation, distribution, and dimensions
areas of high landslide potential, as described by of rock cavities within the potential
the National Pipeline Mapping System at the influence zone of constructicn.
Yankton and Mississippi River crossings,
A minimal risk of localized subsidence ar collapse
exists where the pipeline crosses karst fomations
or passes above historic caal mines.

Sails 3.2 Construction. Temparary or short term increases Potential cumulative erasion effects could | Keystone has proposed to aveid, replace,

in soil erosion could ocour during construction.
Short- or leng-term decreases in agricultural
productivity are possible. In addition, tile drainage
systems would be disturbed during construction.
Boulders and rocks unearthed during construction
would be concentrated near lhe surface at
completion. There are alsa concerns that spills or
leakage frorm equipment could contaminate soils,
In terms of cperations impacts, differential settfing
around the proposed pipeline likely would be minor
and would be addrassed by mitigation measures.

Operations. Soil temperature impacts would be
limited to within 3 feet of the pipeline and would not
result in serious soil moisture loss.

ccour where construction disturbance
areas overlap, or are iocated near esch
other, particularly along the sections of
Keystone pipeline that are collocated with
the Rockies Express Western Phase
Project (REX Project). Both the REX
Project and the Keystone Project would
apply best management practices (BMPs)
for soil managemeant and protection to the
pipelines and appurtsnant facilities.
Revegefation mixiures that are
appropriate to soil conditions and
expected future Uses (such as grazing
and wildlife habitat) would be applied to
the disturbed areas. Consequently, the
potential for cumulative erosion affecis
caused by one or more of hese projects
is low.

and/for repair any tile drainage system
within the ROW.

The aobjective of topseil handling is to
maintain topsoil capability by conserving
topsoil for future replacement and
reclamation and ta minimize the
degradation of topseil from compaction,
rutting, loss of organic matter, or soil
mixing 5o that successful reclamation of
the ROW can occur.

In cultivated agricultural Jands, the actual
depth of the topsoil shall be stripped from
the area to be excavated above the
pipeline to a maximum of 12 inches.
When grading is required, the topsoil shall
be removed from the entire area to be
graded and stored. Stripped topsoil is ta
be stockpiled in a windrow altng the edge




Si3 yerd

199f0io suipadl4 aun)sAsy]

Z-83

TABLE ES-5
{Continued)

Resource

Draft
EIS
Section

Direct and Indirect Impacts

Cumulative [mpacts®

Proposed Mitigation Measures”

of the ROW ta minimize the potential for
subsoil and topsoll o be mixed.

Keysione shall menitor the pipeline ROW
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
axpetliently as praclicable by Keystons or
by compensation of the landowner to
reclaim the araa.

Water
Resources

3.3

Surface water or groundwater quality would not be
significantly affected by normal disposat aclivities
{such as disposal of hydrostatic {est water), nan-

catastrophic spills, or leaks during pipeline
construction and operation.

If construction activities of the Keystone
Project and the collocated portion of REX
pipeline follow a similar schedulg, there
could he a cumulative contribution to
incremental sedimentation in adjacent
surface waters. Each project—as well as
any other collocated construction
projects—would be required to foliow
BMPs and permit conditions to protect
surface waters.

Both the Keystone Projecl and other
portions of the REX Project plan to use
stifface water far hydrostatic testing.
Howaver, the timing for REX withdrawals
wouid nat overlap with withdrawals
planned for Keysione.

Temporary erosion and sediment control
maasures shall be installed immediately
after initial disturbance of the soil and
maintained throughout construction {on a
daily basis) and reinstalled a5 necessary
until replaced by permanent erosion
control structures or restoration of the
construction ROW is complete, These
measures include sediment barriers,
trench plugs, temporary slope breakers,
drainage channels or ditches, temporary
mulching, and use of a tackifier.

All extra work areas (such as staging
areas and additional spoil starage areas)
at least 10 feet from the water's edge.
Flaggfing shall be installed at all water
baody crossings, across the construction
ROW at least 10 feet from the banks pricr
to clearing and to ensure that riparian
cover is maintainad where practicable
during construction.

Details for water body erossing methads

and mitigation are provided in Section 7.4
of Appendix B.
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TABLE ES-5
{Continued)
Draft
EIS
Resource Section Direct and Indirect Impacts Cumulative impacts” Proposed Mitigation Measures®
Wetlands 3.4 Wetlands that would be affected within the ROW Cumuiative impacts on wetlands wauld Wetland boundaries shall be clearly
include emergent wetlands (656 acres), forested aceur in locations where any of the marked in the field with signs andfor
watlands (148 acres}, perennial riverine wetlands Keystone Project and REX pipelines or highly visible flagging during construction.
{54 acres), intermittent riverine wetlands (5% other construction projects would be Aboveground facilities shall not be located
agres), and scrub-shrub wetlands {33 acres). collocated while crossing wetlands. Total | in a wetland, except where the [ocation of
wetland impacts within the callocated such facilities outside of wetlands would
area could be about 156 acres of preclude comphiance with U. 5.
wetlands. Both projects would implement | Department of Transportation (USDOT)
mitigation measures ta protect wetlands. pipeline safety regulations.
Other construction prajects, such as tawn | The width of the construction ROW shall
expansions, new roads and highways, be reduced to 85 feet or less in standard
and other industrial facilities could affect wetlands unless non-cohesive sail
additionzl wetlands. None of the conditions require utilization of g greater
wetlands crossed by the Keystone Project | width,
would be permanently filled or drained, All extra werk areas {such as staging
and the contribution of the Keystone areas and addifional spoil storage arsas)
Project on cumulative effects lo wetlands | shap be Jocated at least 10 feet away from
in the Project area would be mincr. wetland boundaries.
Sediment barriers shall be installed
across the entire construction ROW
immediately upslope of the wetland to
prevent sediment flow into the wetland.
Specific wetland crossing procedures are
described in Sectlion 6.5 of Appendix B.
Terrestrial 3.5 Grassland impacts dus to pipeline construction are | The iotal amount of vegetation that may Clearing, grubbing and grading of trees,
Vagetation expected to be minimal, and affected vegetative be affected by all of the reasonably brush and stumps shall be performed in

communities generally are expected to reestablish
within 2 years. Construction through previously
untilled prairie could produce irreversible impacts.
impacts on upland forest and shrubland would be
longer term than those anticipated for grassland.

foresegable projects, induding the
Keystone Project, is relatively small
compared to the abundance of similar
habitat in the Project area. Impacts would
resuit in the long-termn and permanent
loss of non-herbaceous vegetation and
watlld cause a small incremental increase

accordance with the following measures;
ROW boundaries Incfuding temperary
waorkspaces shall be clearly staked to
prevent disturbance to unauthorized
areas,; timber shall be saivaged as per
{andowner request; tree sturnps shall be
grubbed only
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TABLE ES-5

{Continued)

Respurce

Draft
EIS
Section

Birect and Indirect Impacts

Cumulative Impacts?

Proposed Mitigation Measures®

in fragmentation of forested areas, Alfl of
the projects would implement mitigaticn
measures designed to minimize the
potential for erosion, revegetate disturbed
areas, increase the stabilization of site
conditions, and control the spread of
noxious weeds—thereby minimizing the
degree and duraticn of the cumulative
impact on vegstalion from these projects.

5 feet either side of the trench line ang
where necessary for grading a level
surface, timber salvage cperations shail
use cut off-type saw equipment; trees
shall be felled in such a way that they fall
toward the center line of the ROW, thers
will be no disposal of woody debris in
wooded areas along the pipeline ROW,
pruning of branches hanging over the
ROW shall be done anly when necessary
for construction; and stump removal and
brush clearing shall be done with
bultdozers equipped with brush rakes tc
preserve organic matter.

Whdlife

3.6

Pipeline construction would result in short-term
disturbance and long-term modification ta wildlife
habitats. However, the total habitat loss is
expected to be smazll in the context of total
available habitat,

Construction and operation of the
Keystone Project, along with the
reasonably foresesable projects, would
result in shori-term disturbance to wildlife

Kaystone would incrementally add to the
area of habitat disrupted and io the
disturbance of resident and migrating
species, causing associated impacts on
these species as they adjust to the
changes brought about by the proposed
projects. Increased movement or
disptacement of species dependent on
the disturbed habitats could reduce
carrying capacities, repraductive effor, or
survival, This patential is greater for
species for which suitable habitat is
limited in the Project area or that are
otherwise sensitive to disturbance.

and lang-term wildlife habitat modification.

Spoil and topseil wind rows shafl not be
located such that obvicus wildlife trails ars
blogked.
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Fisheries 37 Possible impacts to fisheries could ocetr through Because construction schedules for the Following the proposed mitigation

siltation and disturbance of streams crossed by the
propesed pipeline. Any shori-term disturbance
caused by instrezm activities likely would resemble
naturaf high-flow events in the stream. There is a
risk that non-native species could be introduced
into recelving waters during the disposal of
hydrostatic testing water, Keystone has proposed
to undertake hydrostatic testing during spring,
summer, and autumn, overlapping with key
spawning months of Aprl to July. This overdap
could affect some sensitive species during
breeding.

REX pipeline and the other nan-linear
prajects are different from the Keystone
Project, cumulative impacts on fisheries
would not ocecur. {f eonstruction of
facilities or other projects dees become
censurrent due to schedule changes, the
Keystone Project would contribute to
cumulative sedimentation impacts on
fisheries. Nevertheless, these impacts
wolld be shart term and miner due to
implementation of mitigation meastires
and the requirements of any individual
state permits {o minimize impacts while
crossing water bodies.

proceduras during constructian would
resulf in minor short-term impacts o
aguatic habitats and organisms. To
mitigate impacts, construction would
involve dry-ditch technigues at crossings
where the timing of construction dees not
adequately protect environmentally
sensitive water bodies, as determined by
the appropriate regulatory authority.
Harizontal directienal drilling (HDD) would
be used at designated major and
sensitive water bodies.

For hydrostatic testing, the intake hose
shall be screened to prevent the
entrainment of fish or debris, The hass
shall be kept off the bottom of the water
body. Pumps used for hydrostatic testing
within 100 feet of any water body or
wetland shall be operated and refueled in
accordance with Sectian 3.0 of Appendix
B, Adeguate flow rates in the water body
shall be maintained to protect agualic life,
provide for all water body uses, and
provide for downstream withdrawals of
water by existing users. Chemicals shall
nof be used in the test water. Water
containing oil or other substances in
sufficient amounts to create a visible color
film or sheen on the surface of the
receiving water shall not be discharged.
&Any water obtained ar discharged shall
comply with permit requirements,
Detailed mitigation measures for
dewatering the pipeline are provided in
Section 8.4 of Appendix B.
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Threatened 3.6 Preliminary data identified 55 federally or state- Because the Keystone pipeline would Keystone has been and will continue to
and listed threatened, endangered, or candidate parallel the REX pipeline across Kansas contract a qualified biologist to conduct
Endangered species potentially occurring in or near the and Missourf, many of the state- and surveys of sensitive species associated
Species Keystone Project ROW. Potential impacts on federally listed threatened and with particular habitais afong the pipeline
individual species include habitat loss, zalteration, endangered species cauld potentially be corridor. Details regarding mitigation
and fragmentation; decreased breeding; direct affected by construction and operation of | measures for potential encounters with
mortality; and reduced survival or reproduction. these projects. Each project is reguired to | threatened and endangered species are
consult with federal, state, and local provided in Section 2.8 of Appendix B.
agencies o determine which species may
occur within each individual project area;
evaluate potential impacts on those
species during constructicn and
cperation; and implement measures {o
avoid, minimize, or mitigate impacts en
specialstatus species and their habitats.
Land Use 3.9 Agricuitural, rangeland, forestland, Land use changes associated with the Keystone also has developed mitigation

recreational/special use, commercial, and
residantial land use classes would be affected in
areas intersected by the propesed ROW, The
targest amount of acreage that would be affected
by the Keystone Project would be agricuitural land,
followed by rangefand. After construction, nearly
all agricultural land along the ROW would be
allowad to return to production, and productivity is
not expected to be reduced significantly over the
tong term. Approximately 140 acres would be
necessary for constriction of sboveground
facilities; these acres would be permanently
remaved frem farming produciion. Recreational
lands petentially affected include bike trails,
sightseeing areas, hiking trails, and wildlife viewing
areas: public fands are imited along the ROW.
Construction activities are anticipated to cause
only temporary impacis.

portion of the REX pipeline that is
collocaled with Keystane would
cumuiatively add to the acreage of
aboveground oil 2nd gas facilities in the
Project area. In addition, the ethanol and
coal-fired power plants that would be
constructed in Audrain County and Carroll
County, Missouri, respectively, would
further increase the amount of land in
those counties that would be converied to
industrial use

plans for imiting impacts on $oil drainage
mechanisms, compaction, irrigation
systems, farm access areas, windbreaks
and living fences, and Conservation
Reserve Program lands. Keystone has
further sought to minimize impacts on
rangelands by developing range-specific
mitigation measures. Keystone would
coordinate with agency and land use
managers to reduce conlflicts between
construction activities and recreational
uses. Details on these measures are
provided in Appendix B.
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Socio 3.10 Construction. Pipeline construclion aclivities would | Porlions of the construction peried and Agricultural losses would be compansated
EBCONoNcs generate subsiantial direct and indirect econemic locations for the Keystone Project and the | by Keystone during the easement
banefits. Potentialfy negative impacts include collocated portion of the REX Project procurerment process, Keystone will
agricultural losses, and increased demands on could overlap due o delays or other maintaining access and traffic flow on
lacal highways and emergency services, Some issues. These projects, together with any | local reads during construction activities,
disruption of traffic flows would be expected. other linear and non-linear projects particularly for emergency vehicles, Any
Polentially adverse sociceconamic effects planned for the Project area, would impacts on local roads would be repaired
including increased demand for public services and | require workers to tempararily relocate to | by Keystone.
Inexpensive housing could disproportionately affect | the Project area during construction,
lower income aregs. Other environmental justice patentially inducing housing shortages at
concerns, such as disproporianate air and water cenain [ocations during certain periods of
quality impacts to communities, would not be the construction schadule.
expected. The increased tax revenue paid to the
Operations. The economic impacts of operating state and local governmenis over the life
the pipeline are expected fo be positive, due to of the projects also may resultin a
generation of permanent jobs and increased beneficial long-term cumulative impact.
property tax revenue, Operation of the proposed facilities would
require relatively few permanent
employees; thus, there would be no long-
term cumulative or additive impacts on
population, housing, or municipal services
in the Project area.
Cultural an To limit impacts on cultural resources, the No cumulative impacts to cultural Keystone intends to avoid all cultural
Resources Keystore Project is avoiding all cultural resources resourcas are anticipated, resources by rerouting the pipeline

that are listed in or potentially eligible for listing in
the Nationa! Register of Historic Places (NRHFP).
Shart term construction-related impacts will be
minimized through implementation of Keystone's
Mitigation Plan (Appendix B}. Inadvertent
discoveres of buried cultural resources may occur,

corridor andfor related appurtenances,
avoiding construction activities on
properiies listed in or eligible for Fsting in
the NRHP, as weil as boring and using
HDD through culturalty sterile soits,
Short-term, construction-related impacts
wii] be mitigated through implementation
of Keystone's Mitigation FPlan (Appendix
B). If any adverse effects do occur, they
will be resolved through consultation with
the Advisory Council on Historic
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Preservation, as well as any applicable
Native American tribes, agencies, and the
State Historic Preservation Cfficers. A
Programmatic Agresment also will be
drafted to address the protocols for
inadvertent discoveries, future cultural
resources identification and avoidance
commitments, and the process for future
consultation,

Air

3.12

Construction. Because pipeline construction would
mave thraugh an area relatively guickly, air
emissions typically would be localized, intermittent,
and short term, Because Keystone will be required
to comply with applicable reguiations, emissions
from construction-related activities would not
significantly affect local or regianal air quality.

Dperations. Project operations would not produce
significant air guality impacts, and only minor
emissions from the backup gasoline gensrator and
fugitive emissions from valyes, tanks, and pumping
equipment would ococur. Because operating
emissions ara expected to be minimal, no
operational permits would he reguired.

Should construction perieds averlap, tha
proposed Keystone Project would
incrementally add to dust generation and
combustion emissions from heavy
equipment that also would be produced
by the ather reascnably foreseeable
future projects discussed above.

On 3 local scale, cumulative increases in
air emissions could ccour where new
compressor ar pump stations are located
at or near existing or proposed
compressor stations, or other existing
industrfal facilittes. Pump stations for the
Keystone Project also could be jocated
near a proposed ethanal plant in Audrain
County, Missouri and the proposed coai-
fired power plant in Carroll County,
Missouri. Each pump or compressor
station and ethano! or pawer plant would
be required to obfain state construction
and operation permits, and patential
interactions with nearby emission sources
would be considered in these permit
applications. Emissions from the facilities
would be reduced by best available
technology.

Keystone's contractor shall at all times
gontrel airborne dust levels during
construction using water trucks, sprinklers
or calcium chloride as necessary to
reduce dust to acceptable levels. Dust
shall be strictly controlled where the work
approaches dwellings, farm buildings, and
other areas occupied by peaple and when
the pipeline parallels an existing road or
highway.

Ernissions from fugitive dust, conatruction
equipment combustian, open buraing, and
temporary fuel fransfer systems and
associated tanks would be controlled to
the extent required by state and local
agencies, through the permit process,
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Noise 3.12 Constructian. Residential, agricultural, and The Keystone Projact, along with the Noise impacts from construction would be
commercial areas within 500 feet of the project cther reasonably foreseeahble projects, mitigated in accordance with Keysfone's
would experience shari-term inconvenience from would contribute to ambient noise levals Mitigation Plan (Appendix B) to reduce
construction equipment noise. during canstruction. These noise impacts | effects on individuals, sensitive areas,
Operations. Naise associated with the electric would be temporary and would oceur only | and livestack, To limit disturbance of
pump stations would be fimited to the immediate during the canstruction period for each residential and cammercial areas within
vicinity of the facilities, and are projected to be facility or‘hnear project. Because 500 feet of construction activities by
minar. construction proceads in sections along increased noisa levels, Keystone would
the pipelines and linesr projects, the give advanced notice to landowners prior
duration of construction aclivities—and to canstruction, limit the hours during
therefore noise impacts—at any given which construction activities with high-
lacation at any given time would be decibel noise levels are conducted, and
limited and short ferm. Cumulative effects | ensure that construction proceeds quickly
on ambient noise levels would occur only | through such areas. Keystone would
if construction an a congruent section of perform a noise assessment survay
each project occurred simultaneously. during aperations to confirm the level of
No new major sources of noise are noise at each listed noise-sensitive area.
expected during operation of the Praject-related operations therefore are
Keystone facilities that would be nearor | ot expected to result in a significant
collocated with faclities associated with | €ffect on the noise environment.
the other reasonably foreseeable projects,
Reliability 3.13 The reliability and safety of the Keystone Project Keystone and similar crude oif pipsfine The Keystane pipefing system would be
and Safety can be expected to ba well within industry projects are required {o camply with designed, constructed, and maintained in

standards. Further, the low prabability of large,
catastrophic spill events and the routing of the
pipeline to avoid mast sensitive areas suggest a
low probability of impacts to human and natural
resources. Nevertheless, some potential for
construction- and operation-refated spills can be
expected,

USDOT and state and local regulations
regarding pipeline safety, leak delection,
and spill response, The Platte pipeline
{which is collocated with bolh tha REX
and Keystone Projects from the
Nebraska/ Kansas border to Tray,
Missouri and collocated with Keystone to
Wood River, lllinois) could contribute to
cumutative effects should an incident
accur in relatively the same timeframe
from each pipeline or facility.

a manner that mesats or excesds industry
standards and regulatory reguirements.
Details regarding Keystane's Spill
Prevention and Containment Flan are
provided in Section 3.0 of Appendix B.

Keystone's preveniafive maintenance,
inspection, and repair program woulkd
monitor the integrity of the pipeling and
make repairs if necessary. In compliance
with applicable regulations goveraing the
operation of pipelinegs, periodic inline
inspections would be conducted to collect
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information on the status of pipe far the
entire length of the system. [n addition,
line palrol, leak detection systems,
SCADA, fusion-bond epoxy coating, and
construction techniques with associated
guality control would be implemented.

Ta mitigate the impacts of small spills and
leaks, refueling of construction equipment
shall be conducted a minimum distance of
100 feet from the stream or a wetfand.,

B Cumulalive impacls for each resource category are discussed in Seclion 3.14 of ihe Draft EiS.

¥ Mitigation has been proposed by Keystone al the time of Draft EIS publication and is summarized briefly in this fable; addifional details and a comprehensive list of measures
proposed by Keystone are provided in Appandix B. Additional measures recammended by BOS can be found in the appropriate Draft EIS section for the resource.




spills or leakage from equipment could contaminate soils. Keystone has proposed construction methods
and miligation measures to address these concerns, and additional recommended measures are described
in the Draft EIS.

In terms of operations impacts, differential settling around the proposed pipeline likely would be minor
and would be addressed by mitigation measures. Soil temperature impacts would be limited to within 3
feet of the pipeline and would not resuit in serions soil meisture loss; mitigation would be adequately
addressed through the recommendations discussed in the Draft EIS

ES.6.3 Water Resources

Overall, it is not anticipated that surface water or groundwater quality would be significantly affected by
normal disposal activities (such as disposal of hydrostatic 1est water), non-catastrophic spilis, or leaks
during pipeline construction and operation. Hydrostatic testing, which would involve the uptake and
discharge of water, should not cause any adverse impacts if Keystone’s Mitigation Plan (Appendix B) is
followed.

Many of the aquifers present beneath, or in the vicinity of, the proposed route are isolated by the presence
of ghacial till, which characteristically inhibits downward migration of water and contaminants into these
aquifers. Although the pipeline has been routed to avoid most near-surface aquifers, in several areas
shatlow or near-surface aquifers are present beneath the proposed route. For thesc areas, measures have
been proposed {such as containment structures) to reduce the potential impact of leaks and spills during
construction. Keystone’s Mitigation Pian outlines procedures for contractor preparedness and emergency
spill response to reduce the potential for contaminants to migrate into the aquifer during construction
activities. Additionally, the risk of dewalering shallow groundwater aquifers or reducing groundwater
quality through an increase in total suspended solids during construction likely would be temporary, and
these aquifers are expecied 10 recover quickly following construction activities. Construction and normal
operations therefore are not expected to resull in a long-term significant impact on groundwater.,

Keystone has proposed three construction methods for crossing surface water bodies: dry-cut methods,
apen cut wet crossings, and horizontal directional drilling (FHDD). The HDD methed would avoid any
impacts on water bodies; however, the open cut wet method, involving trenching while waler continues to
flow, would entail a high risk of temporary siltation to strcams and other water bodies. Dry-cut methods
are not feasible for wider streams. The risks of apen-cul trenching could be tempoerary (for the duration
of construction) or longer term (where compromised stream bank stability or bank erosion oceurs).
Keystone’s Mitigation Plan (Appendix B) includes several measures to reduce sillatien and erosion.
Additional measures are recommended in the Draft EiS.

ES.6.4 Wetlands

Wetlands that would be afTected within the ROW include emergent wetlands (658 acres), forested
wetlands {148 acres), perennial riverine wetlands (54 acres), intermittent riverine wetlands (59 acres), and
scrub-shrub wetlands (33 acres). While emergent wetlands would regenerate quickly alter disturbance
(within 3-5 years generally), florested and scrub-shrub wetlands would potentially experience long-term
effects. Wetlands in parks or reserves have significant conservation value. Keystone would implement
mitigation measures described in its Mitigation Plan, including restoration efforts in some cases.
Additional recommended mitigation measures are deseribed in this Draft EIS,
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ES.6.5 Terrestrial Vegetation

Terrestrial vegetation classes include all the wetland classes in addition to prassiands, upland forest, and
developed land. Grassland impacts due to pipeline construction are expected to be minimal, and affected
vegetative communities generally are expected to reestablish within 2 years. Construction through

29 miles of previously untilled prairie could produce irreversible impacts, as prairie sod can take up to
100 years to recover, As described in this Drafi EIS, Keystone has identified several incasures to limit
impacls on vegetation, and additional measures are recommended.

Impacts on upland forest and shrubland would be longer term than those anticipated for grassland,
because of the time required for these plant communities to reestablish and reach mature, pre-construction
conditions.

ES.6.6  Wildlife

Pipeline construction would result in short-term disturbance and long-term modification to wildlife
habitats. Increased habitat frapmentation would be experienced by white-tailed deer and other large
mammais. Although disturbance of dens during winter hibernation could be potentially fatal for newborn
black bears cubs, the probability of this event is extremely low, as black bear habitat minimally overlaps
the ROW. Small game birds and rodents would be affected through destruction of nests and burrows,
death of young or loss of eggs, and loss of foraging areas and cover. However, the total habital loss is
expected to be small in the context of total available habitat.

ES.6.7 Fisheries

Possible impacts to fisheries could aceur through siltation and disturbance of streams crossed by the
nroposed pipeline. Fallowing the proposed mitigation procedures during construction would result in
minor short-term impacts to aquatic habitats and organisms, Any shorl-term disturbance caused by
instream activities likely would resembie natural high-flow events in the stream. To mitigate impacts,
construction would involve dry-ditch techniques at crossings where the timing of construction does not
adequately protect environmentally sensitive water bodies, as determined by the appropriate regulatory
authority. HDD would be used ai designated major and sensitive water bodies {ENSR 2006a). However,
along the Cushing Extension through Kansas, Keystone has proposed to use HDD at only two of six
locations designated as special use. Measures to address sensitive stream crossing have been proposed in
the Draft GIS.

There is a risk that non-native species could be introduced into receiving waters during the disposal of
hydrostatic testing waler. Keystone has proposed to undertake hydrostatic testing duriny the spring,
summer, and autumn months, overlapping with key spawning months of April io July. This overlap could
affect some sensitive species during breeding.

ES.6.8 Threatened and Endangered Species

Preliminary data identified 35 federally or state-fisted threatened, endangered, or candidate species
potentially occurring in or near the Keystone Project ROW, These include mammals, reptiles, insects,
birds, fish, moliusks, and plants. Most affecied habitat would include croplands {13,594 acres) and
grasslands (4,112 acres), followed by wetlands and open water (8435 acres), and upland and riparian
{orests (1,078 acres). Loss of shrublands and wooded habitats would be fong term {5-20 years) in
reclaimed areas of the construction ROW.
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As discussed in detail in the Drafi E{S, potential impacts on individual species include:;

¢ Habitat loss, alteration, and fragmentation;

» Decreased breeding success due to disturbance from construction and operations neise and
increased human activity;

= Direct mortality from project construction and operation and/or collision with or electrocution by
power lines;

e Loss ef individuals and habitats due to exposure to ioxic materials or crude oil releases
(addressed in Section 3.13).

» Reduced survival or reproduction due to decreased abundance of forape species;

» Interruption of foraging activities due to exposure 1o construction and operations noise and
increased human activity.

ES.6.9 Land Use

Agricultural, rangeland, forestland, recreational/special use, comimercial, and residential land use classes
would be affected in areas intersected by the proposed ROW. The largest amount of acreage that would
be affected by the Keystone Project would be agricultural land, foliowed by rangeland.

Keystone is planning to undertake construction over an [8-month period, during which agriculiural [ands
in the ROW would not be farmed. Keystone has agreed to compensate landowners for crop and other
losses on a case-by-case basis. Keystone atso has developed mitigation plans for limiting inmpacts on soil
drainage mechanisms, compaction, irrigation systems, farm access areas, windbreaks and living fences,
and Conservation Reserve Program (CRP) lands. After construction, nearly all agricultural land along the
ROW would be allowed to return to production, and productivity is nol expected to be reduced
significantly over the long term. Approximately 140 acres wauld be necessary for construction of
aboveground facilities; these acres would be permanently removed from farming production. Keystone
has further sought to minimize impacts on rangelands by developing range-specific mitigation measures,

Altliough i is unclear at present exactly how many CRP acres would be affected by pipeline construction
and operation, the Farm Service Agency has estimated that, in & worst-case scenaric, over 16,000 acres of
CRP land would be affected during construction, with over 6,500 acres remaining alfected due to pipeline
operation. It is likely that total affected CRP acreage would be {ess than these estimates. fmpacts on CRP
lands would include tilling of grasslands and clearance and tillage of forested lands; il within the
operational ROW, these lands would not be aliowed to regenerate during the life of the Project. Thus,
impacis on these Jands would be localized but long term. Keystone would address these impacts, and any
impacis to Farmable Wetland Program Lands and Wetlands Reserve Program lands, with landowners on a
case-by-casc basis. Overall impacts on residential and commercial land uses are expected 1o be minor
and would be addressed by Keystone through landowner negoliations on a case-by-case hasis.

Recreational lands potentially affected inciude bike trails, sightseeing areas, hiking trails, and wildlife
viewing areas; public lands are limited along the ROW. Construction activities are anticipated to cause
only temporary impacis, Keystone would coordinate with agency and land use managers o reduce
conflicts between construction activities and recreational uses.

ES.6.10 Socioeconomics

The proposed pipeline construciion has the potential to generate substantial direct and indirect economic
benefits. Keystone is expected to utilize temporary local construction labor where possible, and
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Likewise, non-local residents would temporarily move into the area of influence. This would translate
into the need for additional housing units, rental units, and or hotel rooms, Keystons estimates that, at the
local level, construction income benefits are expected to total from $28 to $48 million. Approximately
40 percent of the cost of construction goods and services, or from $44 to $52 million, would be spent
locally.

Potentially negative impacts include agricultural losses, which would be compensated by Keystone during
the easement procurement process, and increased demands on local highways and emergency services.
Keystone does not anticipate any other increased public expenditures. Some disruption of traffic flows
would be expected; Keystone would use public and preexisting private roads to access most of the ROW.
Any impacis on local roads would be repaired by Keystone.

The impacts of operating the pipeline are expected to be positive. The cost of operational goods and
services is estimated at $1.3 million per year, plus an additional $46.5 million for electricity. About
90 percent of this ($43 million annually) would be spent locally in the Project area. Approximately
26 permanent full-time jobs would be associated with operation of the pipeline, representing an annuai
payroll of $5.5 million. The project would generate additional property tax revenues of approximately
$46.7 million througheut the Project area.

Agricultural losses along the pipeline corridar would likely be relatively low; however, in a very unlikely
*worst case™ scenario, over 18,000 acres of CRP-enrolled lands could be affected, This scenario assumes
that all acreage enrolled in the program along the corridor would be sufficiently affected that the land
would need to be removed from the program according to the rules of the CRP. [n reality, the actval
acreage that would be removed is likely to be a [raction of the overall enrolied acreape. Keystone has
agreed to address the actual economic impacts resulting from crossing CRP lands on a case-by-case basis
with the individuals potentially affected. In addition, as part of the ROW procurement process, Keystone
wonld negotiate with the alfected landowners to oblain an easement, compensating for any losses,
including potential decreases in property values.

Expansion of the Wood River Refinery in response to increased crude oil deliveries from the Keystone
pipeline is expecied to generate both positive and adverse sociceconomic etfects. Expansion of the Waod
River Refinery is estimated to cost approximately $1 billion, which likely would include expenditures on
capital equipment, other goods and materials, services, and laber. To the extent that these expenditures
are made in the local region, for example Madison County, and industries are present to meet Project
demands, the Project would result in substantial regional economic benefits. Within an input-output
mode] framework, these benefits would include increases in direct, indirect, and induced economic
output; value added (i.e., labor income, other property income, and indirect business taxes); and
employment in the region.

In the long term, expansion of the Wood River Refinery would resull in greater refining capacity and
increased production/output in the refined peiroleum tndustry. Based on an estimated 340,000 bpd in
increased crude oil shipments and an approximate crude oil contract price of 860 per barrel, the estimated
value of refinery inputs is $20.4 million per day, or $744.6 million annually. Other sociceconomic
parameters thal could be affecled by expansion of the Wooed River Refinery include increases in fiscal
revenues and increased demands for public services and other local resources.

Potertially adverse sociocconomic effects conld aceur-—particularly during construction—as a resull of
increased demand for a range of public services, including law enforcement, fire protection, and medical
aid. This could disproportionately affect lower income areas. Depending on the characteristics of the
canstruction workforce, demands may increase for short-term heusing in the region, such as hotels/motels
and rental units, driving rents up and af{ecting lower income or minority populations. Other
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environmental justice concemns, such as disproportionate air and water quality impacts to communities,
would not be expected.

ES.6.11 Cultural Resources

A cultural resource is defined as any histarie district, archeological site, building, structure, or object that
is either listed, or eligible for listing, in the National Repister of Historic Places (NRHP). Culwral
resources may also include traditional cultural properties. Resovrce types that have been currently
identified within the Keystone Project APE include pre-contact and historic archaeological sites, historic-
era farmsteads, railroads, historic trails, as well as historic cemeteries and pre-contact burial sites. The
principal lypes of adverse effects that could occur for this project include physical destruction of or
damage to all or part of the property caused by pipeline trenching or related excavations or boring,
introduction of visual, atmospheric, or audible elements that diminish the integrity of the property’s
significant historic features by shorl term pipeline constriction or construction of above-ground
appurtenant facilities and roads, and change of the character of the property’s use or of physical features
within the property’s setting that contribute to its significance,

To mitigate impacts to cultural resources, using the FERC project approach, the Keystone Project is
avoiding all eultural resources that are potentially eligible for listing in the NRHP. Avoidance is achieved
by rerouting the pipeline comridor or related roadways, work spaces, and appurlenances; avoiding
construction activities on NRHP-eligible properties; and by boring or using HDD beneath resources.
Short term, construction-related impacts, such as excessive dust, noise, and visual impacts will be
mitigated by implementing the Keystone Mitigation Plan (Appendix B). 1fadverse effects do oceur, they
will be resolved through consultation with the Advisory Council on Historic Preservation (ACHP); any
applicable agency, tribal groups, and public organization; and the respective State Historic Preservation
Officer (SHPQ). A Programmatic Agreement will be drafted to address the protocols for unanticipated
discoveries, future culiural resources identification efforts, avoidance commitments and measures, and the
process for [uture consultation.

DOS is in the process of consulting under Section 106 of the National Historic Preservation Act (NHPA)
with the SHPO, Native American tribes, and the ACHP to make final determinations of NRHP eligibility
ared findings of effect for the cultural resources identified within the Keystone area of potential elfect.
Meonthly consultalion meetings and conference calls have been ongoing with interested agencies and
tribes (o share information on the Project and develop a Programmatic Agreament.

ES.6.12  Air Quality

Two types of impacts on air quality were considered for this analysis: temporary impacts resulting {rom
emissions associated with construction activitics, and long-term or permanent impacts resulting from
emissions generated from continued operatien of a stationary source.

Canstruction of the proposed Keystene Project would be similar to other pipeline projects in terms of
schedule, equipment used, and rypes of activities. Recause pipeline construction would move through an
area relatively quickly, air emissions typically would be localized, intermittent, and short term. Emissions
from fugitive dust, construction equipment combustion, open burning, and temporary fuel transfer
systems and associated tanks would be controlled to the extent required by state and local agencies, as
explained above. Because Keystone will be required to comply with applicable regulations, emissions
from construction-related activities would not significantly affect local or regional air quality. Project
operations would not produce significant air quality impacts, and only minor emissions from the backup
gasoline generator and fugitive emissions frem valves, tanks, and pumping equipment would occur.
Because operating emissions are expected to be minimal, no operational permits would be required,
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ES.6.13 Noise

Construction would increase noise levels in the vicinity of Project activities; noise levels would vary
during the construction peried, depending on the construction phase. Residential, agricultural, and
commercial areas within 500 feet of the Mainline Project and the Cushing Extension ROW would
experience short-term inconvenience from construction equipment noise. Noise impacts from
construction would be mitigated in accordance with Keystone’s Mitigation Plan (Appendix B) to reduce
effects on individuals, sensitive areas, and livestock. To limit disturbance of residential and commercial
areas within 500 feet of construction activities by increased noise levels, Keyslone would give advanced
nofice to landowners pricr to construetion, limit the hours during which construction activities with high-
decibel noise levels are conducted, and ensure that construction proceeds quickly through such areas.
Additional recommendations are summarized in Section 5.12.2,

During operation of the pipeline, the noise associated with the electric pump stations would be limited to
the immediate vicinity of the facilities. Although noise impacts (rom the electric pump siations are
projected to be minor, Keystone would perform a noise assessment survey during operations to confirm
the level of noise at each listed noise-sensitive area. Projeci-related operations therefore are not expected
to result in a significant effect on the noise environment,

ES.6.14 Reliability and Safety

As discussed in this Drafi EIS, the most common spills are the very small (< 5 bbl} and small (5-49.9 bbl)
spills of diesel, hydraulic fluid, transmission oil, and antifreeze on work pads, roads, and facility parking
or work areas. Some small spills may result froin slow and small leaks of crude oil from the pipeline.
Most of these small spills would not reach non-facility land or waler bodies. Significant (50-499.9 bbl)
and large (300-5,000 bbl) spills are much less common. Significant spills are more likely to: (1) be
caused by accidents at construction and operation/maintenance sites; (2} be composed of refined products;
and (3} occur on or near roads, construction pads, facility sites, or along the ROW.

Very large (5,000 bbl) spills are a highly unlikely, but nonetheless possible, event. They are likely to
result from a major rupture ar a complete break in the pipeline and would release crude oil somewhere
along the ROW, Causes could include corrosion; major earth movement resulting from slides,
earthquakes, or flood flows eroding river banks at non-HDD crossings; mechanical damage from
excavation work; or vandalism and terrorist actions. The actual volumes spilled could vary, depending on
the location and the activalion methods and times for valves, pressure in the line, actual location of the
break, the exient to which the pipeline follows the lopographic contours and presence of low spets in the
pipeline, and other factors.

The Keystone pipeline system would be designed, constructed, and maintained in a manner that meets or
exceeds industry standards and regulatory requirements. The proposed Keystene Project would be built
within an approved ROW. Signage would be installed at all road, railway, and water crossings—
indicating that a pipeline is located in the area—to help prevent third-party damage or impact to the
pipcline. Keystone would manage a crossing and encroachment approval sysiem for al) other operators,
Keystone would ensure safety near its facilities through a combination of programs encompassing
engineering design, construction, and operations; public awareness and incident prevention programs; and
emergency response programs. Delails regarding Keystone’s Spill Prevention and Contaimment Plan are
provided in Section 3.0 of Appendix B.

Keystone’s preventative maintenance, inspection, and repair program would monitor the integrity of the
pipeline and make repairs if necessary. Keystone is required to prepare an Integrity Management Plan
that would describe Keystone’s Pipeline Maintenance Program in detail. In compliance with applicable
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regulations governing the eperation of pipelines, periodic inline inspectlions would be conducted to collect
information on the status of pipe for the entire length of the system. Additional types of information
callected along the pipeline would include cathodic protection readings, geotechnical investigations,
aerial patrod reports, and routine investigative digs. In addition, line patrel, leak detection systems,
SCADA, fusion-bond epoxy coating, and construction techniques with associated quality control would
be imnplemented

The reliability and safety of the Keystone project can be expected to be well within industry standards,
Further, the low probability of large, catastrophic spill events and the routing of the pipeline to avoid most
sensitive areas suggest a low probability of impacts to haman and natural resources. Nevertheless, some
potential for construction- and operation-related spills can be expected. Commitments and procedures
described for reliability and safety in this section and in Appendices B and C are intended to mitigate spill
effects, particularly when considered in combination with rapid and effective response and ciean-up
procedures.

ES.6.18 Cumulative Impacts

As defined in 40 CFR 1508.7, cumulative impacts are ihe incremental irnpacts on the enviranment
resulting from adding the proposed action to other past, present, and reasonably foreseeable future
actions. Cumulative impacls were assessed by combining the potential environmenial impacts of the
proposed action with the impacts of projects that have occurred in the past, are currently accurring, ot are
proposed in the future within the pipeline corrider or in the vicinity of the pipeline ROW.,

ES.6.15.1 Past and Existing Projects

Several existing pipelings transport natural gas liquids and compressed natural gas across North Dakola,
South Dakota, and Nebraska from hubs in Montana to the west or Hlinois to the east. The Williston Basin
Pipeline carries compressed natural pas and crosses through the southern part of North Dakota, and a
natural gas liquid pipeline crosses the southeast corner of Nebraska and continues in a southwest direction
through Kansas. Portions of this pipeline may parallel the Keystone Project but are likely to be well
oulside ol the Keystone Project ROW. '

The Express pipeline is an existing 24-inch-diameter pipeline that interconnects with the Platte Pipeline,
an existing 20-inch-diameter pipe, at Casper, Wyoming. This 1,700-mile pipeline system transporis crude
oil from Alberta’s vil sands in Hardisly, Alberia to refineries in the U.S. Rocky Mountain and Midwest
regions. In the United States, the pipeline crosses Montana, Wyoming, Nebraska, Kansas, and Missouri,
and terminates in Wood River, Illinois. The section known as the Platte pipeline was built in 1952; the
proposed Keystone Project would be collocated with the existing Platte pipeline from the Nebraska/
Kansas border to the Wood River, 1llinois terminal.

Along the proposed Keystone Project corridor, mulliple existing utility corridors serve local and regional
needs. For example, the WEB Water Development Association provides high-quality water service to
7,728 rural hookups, 100 towns and bulk users, and five ethanol piants in a 17-county service area, which
includes 14 counties in South Dakota and three counties in North Dakota. The Keystone Project would
cross WEB-owned PVC water pipelines at eight locations in Day and Clark Counties South Dakota. In
addition, nuinerous existing transportation projects, such as inferstate and siale highways and railroads,
parallel or intersect the proposed Keystone pipeline ROW.
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ES.6.15.2 Reasonably Foreseeable Future Projects

The Rockies Express Western Phase Project (REX Project) would include construction and operation of
approximately 795.7 miles of natural gas pipeline that would transport natural gas from the Cheyenne
Hub in Colorado to its terminus at the Panhandle Eastern Pipe Line Company interconnect in Audrain
County, Missouri. A portion of the proposed REX pipeline would paralle] the Keystone pipeline from the
Nebraska/ Kansas horder to Troy, Missouri (approximately 280 miles).

The REX Project proposes to construct the Tumey Compressor Station, a large aboveground facility near
Plattsburg in Clinton County, Missouri that is up to several miles east of the proposed location for
Keystone’s Pump Station 31, and a compressor station near Steele City Gage County, Nebraska that is
along the ROW for the Keystone Mainline Project.

Enbridge is proposing three expansion projects 1o help address current and {uture increases in refinery
demand as supply from the WCSB increases. The Southern Access, is an expansion and extension of
Enbridge’s existing pipeline system, including new pipeline in Wisconsin and Hlinois; the Southern
Lights is a petroleum producets pipeline from Chicapo through Wisconsin, Minnesota, and North Dakota
1o bring light hydrocarbons or “diluents” to the Canadian oil sands area of Alberta; and the Alberta
Clipper is a new crude oil pipeline from Alberta to Superior, Wisconsin. As presently planned, these
mpelines would cross Minnesota and [owa. The sections supplying Cushing, Oklahoma and Wood River,
lilinois do not appear to be collocated with the propesed Keystone Project ROW. The applicability of
these proiects as System Alternatives Tor the Keystone Project is discussed in Section ES.5.2.

Proposed non linear-projects collocated with the Keystone Project and the REX pipeline in Missouri
include an ethanol plant in Audrain County {(unknown completion date), and a coal-fired power plant in
Carroli County (antlicipated completion in 2013).

ES.6.15.3 Cumulative Impacts
Geology, Soils, and Sediments

Construction of the REX pipeline and the Keystone Project would require the commitinent of pranular
borrow resources from areas along the pipeline commidors and areas near appurienant facilities for the
lifetime of the pipelines and related facilities. In addition, these projecis and the proposed ethanol plant
could result in a cumulative impact on clay pits in Audrain County, Missouri. Given the limiled areal
extent of the Keystone Project in comparison fo the polential mineral extraction areas along the corridor,
construction of the Keystone Project is not likely lo result in cumulative impacts that would affect future
exploilation of mineral resources in that area.

Along with construction of pipelines, roads, and ather surface-disturbing activities, canstruction of the
Keystone Project could contribuie to the cumulative exposure and potential loss of scientifically valuable
fossils in the project area. However, shauld Keystone prepare and follow a Paleontological Resources
Protection Plan, significant fossil resources that may be encountered during Project construction would be
identified and protected, thereby ensuring that the Keystone Project would not contribute to cumulative
effects on these resources.

Potential cumulative erosion effects could occur where construction disturbance areas overlap, or are
located near each other, particularly along the sections of Keystone pipeline that are collocated with REX.
However, the existing pipelines, utility, and roadway projects have been installed for a number of years
and the construction ROWs have been partially or completely restored to pre-existing conditions.
Irrigated hayfields and pasturelands have returned to their prior uses. Both the REX Project and the
Keystone Project would apply best management practices (BMPs) for soil management and proteciion to
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the pipelines and appurtenant facilities. Revegetation mixtures that are appropriate to soil conditions and
expected fhrture uses (such as grazing and wildlife habitat) would be applied to the disturbed areas.
Consequently, the potential for cumulative erosion effects caused by one or more of these projects is low
because consistent erosion controf practices would be applied, and structural erosion control measures
would be integrated between and among adjacent projects

Water Resources

Groundwater potentially would be used for Keystone, REX., and other collocated or nearby construction
projects to control dust generated and for other uses during construction. Keystone does not propose to
use proundwater for hydrostatic testing; however, groundwater could be used for hiydrostatic testing for
certain portions of the REX Project (FERC 2006). [n addition, contaminant spills during construction
could occur from any project in the cumulative impact study area during construction or operation. Each
project would be required to implement spill containment and control plans as required by federal and
state agencies. No additienal cumulative impacts on groundwater voiume or quality from the Keystone
Project are expected.

Impacts due to crossing of surface waters by linear projects, such as highways and pipelines, are generally
localized and short term. However, if construction activities of the Keystone Project and the collocated
portion of REX pipeline follow a similar schedble, there could be a cumulative contribution to
incremental sedimentation in adjacent surface waters. At present, the project schedules show construction
of the two projects separated by at least a year. In addition, each project—as well as any other colloeated
construction projects—would be required to follow BMPs and permit conditions to protect surface
waters.

Both the Keysione Project and other portions of the REX Project plan to use surface water for hydrostatic

testing. However the timing for REX withdrawals would not overlap with withdrawals planned for
Keystone; therefore, cumulative effects on surface water or groundwater due to hydrostatic test water

~ withdrawals would nol cceur.

Wetlands

Cumulative impacts on wetlands would oceur in locations where any of the Keystone Project and REX
pipelines or other construction projects would be coliocated while crossing wetlands. A portion of the
REX Project would be collocated with the Keystone pipeline for about 280 miles. Within the Keystone
Projecit pipeline collocation, the REX pipeline waould disturb a total of 77.5 acres of wetlands (55.0 acres
of forested wetland, 1.3 acres of scrub-shrub wetlands, and 21.2 acres of wet meadow and marsh) (FERC
2006). Should the Keystone pipeline affect the same or similar wetland habitats within the collocated
area, but within its respective construction ROW, total wetland impacts within the collocated area could
be 156.0 acres of wetlands. Both projects would follow mitigation measures to prolect wetlands, In the
case of REX, the FERC Procedures weould apply. Other construction projects, such as town expansions,
new roads and highways, and other industrial facilities—both within the section of the Keystone Project
that is cotlocated with REX, and in other areas along the Mainline Project and Cushing Extension—could
affect additional wetlands. However, applicants for any projects that would place fill in waters of the
United States would be subject to conditions in the U.S. Army Corps of Engineers’ Section 404 permits
and to state and local water quality permits. None of the wetlands crossed by the Keyslone Project would
be permanently filled or drained. Therefore, the contribution of the I\eystone Project on cumulative
effects 1o wetlands in the Project area would be minor.
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Terrestrial Vegetation and Wildlife

The total amount of vegetation that may be affected by all of the reascnably foreseeable projects,
inciuding the Keystone Project, is relatively small compared 1o the abundance of similar habitat in the
Project area. [mpacts resulting from construction of the pipelines and other linear and non-linear projects
would result in the long-term and permanent joss of non-herbaceous vegetation and would cause a small
incremental increase in [ragmentation of forested areas. The effects would be further reduced by
collocation of the linear projects with existing and proposed ROWs. All of the projecis would implement
mitigation measures designed to minimize the potential for erosion, revegetate disturbed areas, increase
the stabilization of site conditions, and control the spread of noxious weeds—thereby minimizing the
degree and duration of ihe cumulative impact on vegetation from these projects.

Construction and operation of pumping stations for Keystone and compressor stations for REX also
would permanently affect vegetation and wildlife habitat. Keystone would require a 1otal of about

61 acres of land along the Mainline Project {for aboveground facilities, including pump stations, delivery
facilities, densitometer sites, and mainline valves) and about 13 acres for similar facilities along the
Cushing Extension. The two compressor siatiens for the portion of REX that is collocated with the
Keystone Project each would affect about 13 acres.

Construction and operation of the Keystone Project, along with the reasonably foreseeable projects,
would result in short-term disturbance to wildlife and long-term wildlife habitat modification. Keystone
would incrementally add to the area of habitar disrupted and to the disturbance of resident and migrating
species, causing associated impacts on these species as they adjust to the changes brought about by the
proposed projects. Increased movement or displacement of species dependent an the disturbed habitats
could reduce carrying capacilies, reproductive effort, or survival. This potential is greater for species for
which suitable habitat is limited in the Projecl area or that are otherwise sensitive to disturbance.

Removal of woodlands and shrublands would resuli in a long-term reduction of wildlife habitat because
the regeneration of woody species Is typically slow in the Project region. However, construction of the
Keystone pipeline is not likely to contribute significantly to cumulative impacts on wildlife, given that
most of the Project area consists of relatively open fields or is presently used for agricultural purposes.
Habiat types potentially crossed or affected are widely available for wildlife use outside of the immediate
area of disturbance. 1n addition, each proposed project would be required to follow appropriate
mitigation measures to minimize impacts on wildlife.

Fisheries

Siream channel disturbance and hydrostatic test water withdrawals from water bodies in Kansas and
Missouri would occur during the Keystone Project, including in areas where the REX pipeline would
parallel the Keystone pipeline. Because construction schedules for the REX pipeline and the other non-
linear projects are different from the Keystone Project, cumulative impacts on fisheries would not occur.
If construction of facilities or other projects does become coneurrent due o schedule changes, the
Keystone Project would contribute to cumulative sedimentation impacts on fisheries. Nevertheless, these
impacis would be short term and minor due to implementation of mitigation measures and the
requirements of any individual state permils to minimize impacts while crossing waier bodies.

Threatened and Endangered Spectes
Because the Keystone pipeline would parallel the REX pipeline across Kansas and Missouri, many of the

state and federally listed threatened and endangered species could potentially be affected by construction
and operation of these projects. Each project is required te consult with federal, stale, and local agencies
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to determine which species may aceur within each individual project area; evaluate potential impacts on
those species during construction and operation; and implement measures to avoid, minimize, or mitigate
impacts on special-status species and their habitats. Because all applicants would be required to restore
their respective construction ROWs and follow all applicable laws and regulations regarding special-
slatus species and habitats, the coniribution of the Keystone Project to cumulative impacts on special-
status species and their habitats would not be significant.

Land Use, Recreation and Special Interest Areas, and Visual Resources

New land requirements for construction and operation of the aboveground facilities (or the Keystone
pipeline would involve acquisition of about 61 acres ol land along the Mainline Project and 13 acres for
similar facilities along the Cushing Exiension. Land use changes associated with the collocated portion of
the REX pipeline would cumulatively add to the acreage of aboveground oil and gas facilities in the
Project arca. In addition, the ethanol and coal-fired power plants that would be constructed in Audrain
County and Carroll County, Missouri, respectively, would further increase the amount of land in those
counties that would be converted 1o industrial use.

Recreation and special inlerest areas to the west of Troy, Missouri thal would be crossed by the Keystone
pipeline also would be potentially affected by the REX pipeline. This includes a number of conservation
and hunting areas that are either privately or publicly owned. Recreational uses of these areas could be
temporarily affected during construction activities for the pipelines. Mitigation measures created to
protect the conservaiion area and parks would minimize the contribution of Keystone to recreational
impacis.

A significant contribution to cumaulative effects on visual resources from the Keysione Project is not
expected due to collocation with other linear projects, restoration of the ROW, and the lack of sensitive
visual resource areas that would be crossed. The majority of aboveground facilities associated with both
the Keystone and REX Projects would be located in agricultural or rangeland areas, or adjaceni to
existing industrial facilities. In addition, the new aboveground facilities associated with the projecis
would be limited in number and widely distributed. Mitigation measures such as screening with
vegetation and use of non-reflective paints that are similar in color to the surrounding terrain would help
to minimize visual impacts.

Overall, the Keystone Project would contribute to cumulative impacts on agricultural land vse and
farming practices and on recreation and visual resources along the extent of the proposed ROW. While
construction of new pipelines parallel 1o existing corridars would incrementally reduce the area available
for future development, use of established wiility corridors would concentrate the cumulative land use and
other impacts into a less extensive area.

Socioecenomics

Portions of the construction period and locations [or the Keystone Project and the collocated portion of
the REX Project could averiap due to delays or other issues. These projects, logether with any other
linear and non-linear projects planned for the Projec! area, would require workers {o temporarily relocate
to the Project area during construction, potentially inducing housing shortages al certain locations during
certain periods of the construction schedule. Workers would be dispersed over the entire length of the
pipeline route and throughout the counties and states crossed by the pipelines. Based on the review of the
information regarding availability of local rental housing for both projects, the combined number of non-
local workers may exceed the available housing in a given area. However, the preference of most
warkers Jikely would be short-tern accommodations, primarily in hotels and motels that would be found
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in the more populated, service-oriented communities located within a reagsonable commuting distance
from the work site.

During construciion of the Keystone Project, the Applicants’ expenditures for payroll, local purchases,
and related tax revenues would provide a short-term beneficial impact to the affected countics. Similar
benefits are likely to be associated with the REX Project and any other non-linear or industrial projects.
The increased tax revenue paid to the state and local governments over the life of the projects also may
result in a beneficial long-term cumulative impact. Operation of the proposed facilities would require
relatively few permanent employecs; thus, there would be no long-term cumulative or additive impacts on
population, housing, or municipal services in the Project area.

Cultural Resources

To date, the REX Project surveys have identified nine potential historic properties in Nebraska, Kansas,
and Missouri that may also be in the vieinity of the Keystone Project. Federally repulaied projects such
as Keyslone and REX are required to conduct cultural resources surveys and identify historic properties
that may be affected by those projects. In accordance with 36 CFR 800, the ACHP’s regulations for
impiementing Section 106 of the NHPA, the lead tederal agencies for those projects would consuli with
the apprapriate SHPOs, Native American tribes, and other consulting parties, and would mitigate impacts
on any historic properties that may be adversely affected. Other potential non-federz! actions in the
Project area would be required to comply with any identification procedures and mitigation measures
required by the state where the action is proposed. Therefore, no cumulative impacts on cultural
resources are expected.

Air Quality

Should construction periods overlap, the proposed Keystone Project would inerementally add to dust
generation and combustion emissions from heavy equipment that also would be produced by the other
reasonably foreseeable future projects discussed above. Cumulative fugitive dust {particulate) increases
could occur where the REX, Keystone, and other non-linear construction projects use the same access
road systems.

On a local scale, cumulative increases in air emissions could eccur where new compressor or pump
stations are located at or near existing or proposed compressor stations, or other existing industrial
facilities. Depending on the final locations for pump stations for the Keystone Project, facilitics also
could be located near a proposed ethanol plant in Audrain County, Missouri and the proposed coal-{ired
power plant in Carroll County, Missouri. Each pump or compressor station and ethanol or power plant
would be required to oblain state construction and operation permits, and potential interactions with
nearby emission sources would be considered in these permit applications. Emissions from the facilities
would be reduced by best available technology.

The majority of the pelential cumulative construction and operational effects on air quality due o the
Keyslone Project would be negligible because of the large geographical arca over which the various
existing and reasonably foreseeable projects are located, and the fact that these projects likely would be
constructed over varying periods.

Noise
The Keystone Project, along with the projects discussed above, would contribute to ambient noise levels

during construction. Construction noise impacts wauld be temporary and would occur enly during the
construction period for each facility or linear project. Because construction proceeds in sections along the
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pipelines and linear projects, the duration of construction activities—and therefore noise impacts—at any
given location at any given time would be limited and short term. Cumulative effects on ambient noise
levels would occur only if construction on a congruent section of each project occurred simultaneously.

No new major sources of noise are expected during operation of the Keystone facilities that would be near
or collocated with facilities associated with the other reasonabtly foreseeable projects. Noise levels
resulting from operation of the pump stations for Keystone and the meter and regulator facilities for REX
would be minimal or nol noticeable, as the proposed facilities would be located in areas of low population
density. Consequently, no cumulative impacts are expected. Based on a review of available information,
it appears that Keyslone’s Pump Station 31 could be located up to several miles west of REX’s proposed
Turney Compressor Station in Clinton County, Missouri. Taking into account the geographical Jocations
of the two stations, the noise data available, and preliminary calculations, Keystone’s contribution te
cumulative neise impacts during operations would not be signaificant.

Reliability and Safety

Landowners have expressed concerns about the safety of collocating multiple pipelines in a common
carridor across their property. As described in this Draft EIS, Keystene is required to comply with
USDOT and state and local regulations regarding pipeline safety, leak detection, and spill response.
Because the REX Project will transport natural gas rather than any type of liquid material, cumulative
effects caused by spills and leaks of crude oil are not expected from the two collocated pipelines. The
Platte pipeline (which is collocated with both the REX and Keystone Projects from the Nebraska/Kansas
border to Troy, Missouri and collocated with Keystone to Wood River, 1llineis) could contribute 1o
cumulative effects should an incident occur in relatively Lthe same time frame from the Keystone pipeline
and from one or several of the other pipelines or facilities.

ES.6.16 Conclusions

The analysis presented in this Draft EIS is based on information provided in eight filings by TransCanada
and was further develaped from three data requests; public and agency scoping; literature research;
alternatives analysis; and contacis with federal, state, and local agencies. Based on the information
provided herein, DOS and the cocperating agencies conclude that the proposed Keystone Mainline
Project and Cushing Extension would result in limited adverse environmental impacts during both
construction and operation, and would be an environmentally acceptable action. The conclusion assuines
that the Project would be constructed and operaled in accordance with all applicable laws and regulations,
Keystone’s proposed mitigation measures, and the additional mitigation measures recommended in this
EIS.
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1.0 INTRCDUCTION

TransCanada Keystone Pipeline, L.P. (Keystene) has applied o the U.S. Department of State (DOS) for a
Presidential Permit ut the border of the United States for the proposed construction, conniection, operation,
and maintenance of & pipeline and associated facilities for importation of crude oif feown Canada. DOS
receives and cansiders applications for Prasidential Permits for such oil pipelines pursuamt 1o the authority
delegated to it by the President of the United States under Executive Order (EOQ) 13337 as amended (69
Federal Register [FR] 25299). DOS has determined that issuance of a Presidential Permit would
constiiite a major federal aclion that may have a significant impact upon the environmeni within the
cantext of the National Environmenta] Policy Act of 1969 (NEPA) (42 United Sties Code [USC] § 4321
vt seq.). Te comply with NEPA, the principal objectives of this environmental impact stutement {(EIS) are
lo:

* ldentify and assess potential impacts on the natural and human environmem that would result
from implementation of the proposed Keystone Pipeline Project (Keystone Project) in the United
States.

s Describe und evaluale reasonable alternatives to the Keystone Project in the United States thal
would avaoid or minimize adverse effects 1o the environment.

» Identify and recommend specific mitigation meusures, s necessary, to minimize environmental
impacts, and

e Factltitate public, tribal, and agency mvolvement in identifying significant environmental impacits.

14 KEYSTONE PIPELINE PROJECT OVERVIEW

Keystone proposes (o construct and operate a crude oil pipeline and related facilities to transport Westem
Canadian Sedimentary Basin {(WCSB) crude ol from an oil supply hub near Hardisty, Albena, Canada to
destinations in the Midwest United States. The Keystone Project initially would have the nominal
iranspert capacity of 435,000 barrels per day (bpd) of crude oil from the oil supply hub near Hardisty to
an existing terminal and refinery at Wood River, [llinois. and an existing terminal at Patoka, Ilinois.
Additional pumping capacity could be added Lo increuse the average throughput 1o 391,000 bpd if
warranted by {uture shipper demand and nurket conditons. Two pipeline extensions are proposed and
would be built if deemed feasible, bused on shipper demand, The extensions would provide for
transporting crude o} [rom lerminals 1 Fi. Saskatchewan, Alberta 1o existing facilities in Cushing,
Qklahoma, With these extensions. the pipeline would intercanneet with existing crude oil pipelines tha
supply U.S. Gull' Coast refinery markets.

In total, the Keystone Project would consist of the Muinline Project (approximately 1,845 miles of
pipeline, including ubout 767 miles in Canada and 1.075 miles in the United States) and the Cushing
Extension (293.5 miles of pipeline in the United Stwates). Including the Cushing Extension. the tolal
length of pipeline in the United Sttes would be 1.371.4 miles,

In Canada, the Keystone Project would invelve purchase of an existing 537-mile, 34-inch-diameter
pipeline currently owned by TransCanada Limited and conversion of that pipeline to crude oil service;
construction of a new 230-niiie pipeline extension {fram Hardisty to the existing pipeline, and constiuction
of a pipeline extension from the existing pipeline to the U.S./Cunada border (Figure 1.1-1}. Conversion
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of the existing natural gas pipeline as opposed to o new pipeline would reduce construction costs
associated with the Keystone Project. Appropriate regulatory authenties in Canada will conduct an
independent environmental review process for the proposed Canadian facililies.

In the United States, the Mainline Project would comprise a 1,.023-mile segment of 30-inch-dizmeter pipe
from the Canadiun border to Wood River, Ninois and an approximately 36-mile segnent of 24-inch-
diameter pipe between Wood River and Patoka, Nlinois

The Cushing Extension would consist of 243.5 miles of 36-inch-diameter pipe extending from Steele
City, Nebraska to Cushing, Oklahoma. Construction of the Cushing Extension could occur if warranted
by future shipper demand and market conditions. This EIS describes and evaluates the U.S. portion of the
proposed Keystone Project, including both the Mainline Project and Cushing Extension, and the
udditional facilities required to increase throughput capacity to 591,000 bpd.

The length of pipeline proposed within each affected state is listed in Table 1.1-1.

TABLE 1.1-1
Miles of Pipeline by State for the Keystone Project
MND 310 NE KS MO L 0K Total
Matnline Project 216.9 218.3 213.7 58.8 273.1 56.5 0.0 1,078.0
Cushing Exlension 0.0 0.0 2.4 210.1 0.0 0.0 Bl1.O 283.5
Keystone Project 216.8 218.9 216.1 308.9 273.1 56.5 81.0 1,371.4

total

Keystone would cansiruct the 30- and 36-inch-diameter pipelines within a 110-foot-wide corridor,
consisting of ¢ (emporary 60-foul-wide construction right-of-way (ROW) and a 50-foot-wide permanent
ROW. In lllinois, the 24-inch-diameter pipeline segment would be constructed within a 93-foot-wide
corridor, consisting of 4 temporary 45-foot-wide construction ROW and a 30-foot-wide permanent ROW.

Ownership of lands that would be crossed by the proposed Keystone Praject is identitied in Table 1.1-2.

The Keysione Project would require construction of punp stations, pigging’ facilities. delivery facilities,
and densitometer sites {for detection of crude oil bately interfuces). Mainline valves (MLVs) would be
placed along the pipeline at focations necessary to maintain adequate flow through the pipeline. Valves
would be installed and located as dictated by the hydraulic characteristics of the pipeline, as reguired by
{edera] regulitions, and with the intent to provide for public safety and environmental protection as purt
of pipeline integrity management practices. Densilometer siles for deiection of crude oil batch interfaces
waould be focated at Steele City {at the junction of the Mainline Project and the Cushing Extenston). as
welb us at Wood River und Patoka, lincis and Ponca City and Ceshing, Oklahomi, where delivery
melering and power Tacilities also would be located.

Electrical ransmission lines and associsted substation upgrades required for the Keystone Project would
be constructed by local providers, who would be responsible for oblaining any necessary federul. seate,
and local approvals or authorizations. Construction and eperation of these facilities are considered
connected actions under NEPA and therefore are evaluated wiiliin this EIS.

' A pig is 0 mechanicad device that passes throngh he interior of a pipeline to clean or to inspect it
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TABLE 1.1-2
Ownership of Land Crossed by the Keystone Project {miles)

Federal Tribal State Private Total

Mainline Project
North Dakota 0.0 0.0 0.8 216.1 216.9
South Dakoia 0.0 0.0 05 218.4 218.9
Nebraska 0.0 00 0.0 213.7 213.7
Kansas 0.0 0.0 0.0 98.8 98.8
Missouri 0.1 0.0 18 271.1 273.1
llfincis 3.0 0.0 0.c 53.5 56.5

Mainline Profect subloltai 3.1 g.0 3.2 1,071.6 1,077.9
Cushing Extension
Nebraska 0.0 0.0 0.0 2.4 2.4
Kansas 36 0.0 0.0 206.6 2i0.2
Oklahoma 0.0 0.0 2.6 77.3 80.5

Cushing Extension subtotal 36 0.0 3.8 286.3 2,931.5
Keystone Project total 6.7 Q.0 6.8 1,357.9 1,371.4

As currently praposed. the majority of the crude oil Lo be transporied from Canada by the Keystone
Project would be delivered 10 an existing refinery 2l Wood River, llinois. A major capital project ai the
Wood River Refinery is plannad in eniicipation of receiving Canadian crude oil from the Keystone
pipeline. This refinery upgrade is described in more detail in Section 1.7.

1.2 PROJECT PURPOSE AND NEED

The primary purpose of the proposed pipeline is to transport incremental erude oil praduction from the
WCSB across the border (o meet the growing demand by refineries and markets in the United States. The
Keystone Project will initiate at the crude oil supply hab near Hardisty, Alberta, Canada and terminate
near the crude oil storage and pipeline hub near Patoka. {Hinois. Keystone also may interconnect with
other existing crude oil pipelines that supply refinery markets in Cushing, Oklahoma, and the U8, Gulf
Coust.

The need for the project 1s dictated by a number of fuctors, among them:
o [ncreasing WCSB heavy crude oil supply combined with insutiicient export pipeline capacity.

s Increasing crude oit demand in the United States und static domestic crude supply, and
«  Projected il production capacity in other traditional U.S. oil suppliers,
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1.2 Increasing Western Canadian Sedimentary Basin Crude Oil Supply

According to O#t and Gas Journal, Canada has 179 billion barrels of proven oil reserves, with 174 billion
ol those reserves in oil sands localed in the WCSB.® The Alberta Energy and Usilities Board also
estimates that 174 billion barrels of proven reserves are recaverable from Canada's oil sands. The
province of Alberta is now widely accepted as having the second largest reserves in the world, second
only o Suudi Arabia.

Total production of crude bitumen and synthetic crude oil from the oil sands has increased fram 600,000
16 1.1 million bpd by the beginning of 2007 As of mid-2006, the number of major mining, upgrading,
and therimal in situ production projects has grown (o include over 46 existing and praposed projects,
encompassing 135 individual project expansions phuses in various stages ol execution. Canadian
Nulional Energy Board's (CNEB's) 2006 projections indicate a relatively aggressive ramp-up in oil sands
production that extends to 2015.* CNEB's projected buse scenario, in which most but not all announced
projects were assumed to go forward, unticipated that production capacity would increase year-over-year
to eventuably reach 3 million bpd by 2015.°

Crude oil production from the entice WCSR, including oll sands and conventional production. is now at
2.3 million bpd. According to CNEB, conventional crude oil production in the WCSB is expecied to
decline but as a result of rapidly growing oil sands praduction total WCSB production will rise (0 3.9
million bpd by 2015,

1.2.2 U.5. Crude Oil Market Demand

According Lo the U.S. Energy Intormation Administraton (E1A), U.S. consumptien of liguid fucls {erude
otl and refined products) is prajecied to total 26.2 million bpd in 2030, an increase of 6.2 million bpd aver
the 2005 total.” Most of this increased demand is expected 1@ be met with crede oil imports. In 2003, net
imports of liquid fuels (primarily petroleum) accounted for 60 percent of domestic consumption. The
United States is expected Lo continue its dependence on liquid fuel imports. The import share ol domestic
consumption declines stightly to 55 percent in 2015 before climbing to 61 percent in 2030.” Based on this
prajection, U.S, imports by 2030 will be 16.53 million bpd, up from 12.4 miilion bpd in 2005-—an increase
of 4 million bpd in imported oil.

Canada has tradivonully been the United State’s largest supplier of ol due (o its reliubility and proximity
10 U.S. markets. Canada’s shure of U.S. oil imports has risen from 15 10 16 percent over the tast 10 vears,
while the whole of the Wesiern Hemisphere now accounis for 41 percent ol .S, oil imports. Denand for
the propoertion of heavy w light crude used by ULS, refiners has increased over the last 20 vears as world
supplies ol light crude have diminished in propertion to supplies of heavy and extra-heavy crude. Many
U.S. refiners have completed or arc in the process ol completing retrofits to handle the heavier types of
crude in response to this change in the world supply. In recent years, crade oil imports from Venezuela
(most of which are of lieavy grade} hove declined. The heavy crude oil thut Keystone will deliver 1o 1.8,

1

Proved reserves are estimated guaneitics thin analysis of peclogic and engineering data demonstrates with

reasonable centainty are recoverable under existing ecconomic and operating conditions.

Cunadian Nativnul Eneray Board figures, www.neb pe.ea.

Canadiun Nutional Exergy Bowrd (CNEB), Canadda’'s Oif Sunds Opportanities and Chollenges 10 2015, Encrgy

~ Market Asgessment. Calgary. Alberts. June 2006. p.12.

T Ibid. p. 13,

* Gnergy Information Apency (EIA). Anmat Encrgy Outlook 2007, Report #DOE/GIA-0383(2007). February
2007. p. 96.

T Ibid. p. 97.
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refiners is ideally suited to replace the loss of these types of crude and meet the expected increase in
(emand.

1.2.3 World Oil Supply

Global oil preduction capacity and consumption remain tightly balanced after 3 years of rapid demand
growth in Asia, the United States, and the Middle East. DOS and indusiry analysts project that it will
remain so into the medium term. The ability and willingness of maojor ol and gas producers to step up
investment in order 1o meet rising global demand ure particularly vacertain, Cupital spending by the
world’s leading oil and gas companies increased sharply in nominal terms over the course of the hirst half
of the current decade and. according to company plans, will rise further to 2010, Expressed in cost
inflation-adjusted terims, investment in 2005 was only 5 percent above that in 2000. Planned upstream
imvestment 10 2010 is expected to boost slightly the global spare crude otl production cupacity. Capacity
additions could be smaller becuuse of shortages of skifled personnel and equipment. regulatory delays.
cost inflation, and higher decline rates at existing fields.” Investment issues are of particular concern in
Mexico (the United States’ third largest supplier of crude oil) where capital expenditures by jis national
oil company are insulficient (o offset natural declines in eil field ouput (projected al 12 percent per
annum by industry analysts.)

Political mstability in several of the United States” top 11 suppliers is also expected to increase demand
for crude from Canada. Nigeria's high rate of violem crime, large income dispurity, tribalfethnic conflict,
and protests repeatedly have suspended oil exports. At times during the last several years, as much as 70
percent of Nigeria's output has been shut down due 1o militant attacks on oil production infrastructure,
Venezuela's production has continually declined since 1998 due ta a combination of lack of investment 1o
offsei naural declines and loss of technical experiise in the state-run Penroleos de Veneznela, S. A.
(PDVSA). Additonally. President Chavez has repeatedly threatened to divert Venezuela's large exporis
to markets othes than the United States. In brag fack of investment due to security concerns, continual
attacks by insurgents on ofl infrastructure, and the Lenuous political sitwation keep output at or below pro-
war levels. In Algeria armed militants have confroated government forces and political instability and
proiesis in Ecuador threaten ol production.

Canada’s expected production increases, coupled wilh the adverse fuctors affecting other major U.S.
suppliers make it likely that an ever turger share of U.S. ol imports will be sourced from this stable and
itearby supplier. Even if the share of wiul imported oil 1n overall U.S. demand remains the same or
declines slightly in coming years, as expected, DOS expects that heavy ol impons From the WCSB will
continue to increase.

1.2.4 Pipeline Capacity from Western Canadian Sedimentary Basin

Nearly all of the 1.9 million bpd ol crude oil imported from Canada in 2006 came from the WCSR', and
all of that was trunsported through three major pipeline systems: Enbridge. Kinder Morgan Express, and
Kinder Morgan Trans Mountain. Total capacity from the WCSI for crude oil to U.S. markets now stands
at 2.4 million bpd. However, the mayjority of WCSB crude cominues to be sold into U.S. Petroleam
Administration for Defense District 1 (PADD T - the U.S. Midwest) where o lurge proportion of US.
refining capacily is located. and an increasing amount is forwarded on (o refiners in PADD 1 {U.S. Gulf

8 Internationad Energy Agency, World Energy Outlook 2006. OECD/IEA Paris, France, 2006, p. 4.
? CNEB data. www.neh.pe.ca,

1-5
Drafi €15 Keyslone Pipeline Profect



Coast) Lo offset declines in offshore production. These two districts are directly and indirectly served by
the Eabridge system and Kinder Morpan Express, which together have a capacity of 2.1 million bpd.

All of the expected increases in WCSB production will come from Alberta’s oil sands, which produce a
heavy synthetic crude oif when uppraded. The product can also be shipped as & non-upgruded bitumen
mixed with diluents. Total capacity for heavy oil on the Enbridge and Kinder Morgan Express systems
now stands at 1.2 million bpd." In 2006, approximately | million bpd of heavy crude was exporled from
the WCSB (o the United States via these two pipelines.’’

The CNEB and DOS comparisons of 1the forecasted growth in heavy crude oil production in the WCSB
versus the available pipeline capacity for heavy oil show a potential shoctfall as enrly as 2007, Even with
madifications to existing systems und de-bottlenecking effons thar are underway by Enbridge, it is Likely
thit crude oil exports trom the WCSB to the United Staies will exceed nvailable pipeline capacity in
2009, necessitating the construction of a new pipeline to Facilitate continuad importation of crude 0il,"

Exactly how much more cupacity will be needed in the short 1erm o mid ternm can be estimated. Given
CNEB projections of an additional 1.6 million bpd of WCSB production over ihe current level by 20§53,
expected increased U.S, demand, and a simikar proportion continued 1o be consumed by Canada

(30 percent), an additional 1.7 million bpd of pipeline capacity would be needed by 2015 to sccommodate
U.S. crude oil imports from the WCSRB. This increase in capacity would justily construction of
Keystone™s plunned 450,000-bpd pipeline. and would necessitate addivional pipeline construction to meet
the remaining 700.000 bpd of capacity.

1.2.58 Mainline Project and Cushing Exiension Demand

In December 2003, Keystone provided shippers an opportunity to participate in the Keysione Project by
enlering into contractual commitments for pipeline capacity. Shippers committed 10 binding conrracts {or
340,000 bpd. These binding commitments demonstrate the need for incremental pipeline capacity ane
access to Canadian crude supplies, and represent a commitment to utilize the Keystone Project. Keystone
expeets that the remainder of the excess capacity will be utilized by non-contract shippers at the (ariff rute
approved by the Federyd Energy Repulatory Commission (FERC) (ENSR 2006a), Potential shippers aiso
hitve expressed strong interest in a proposed pipeline extension to the Cushing market area. TransCanada
conducted an Open Season precess for the Mainline Project which ran from November 4 to December 1,
2005, As a result of the Open Scason, TransCanada has secured fiem, long-ternt contracts totuling
344,000 bpd. with an average durntion of 18 years., Keystone anticipates that existing contracts will be
renewed and udditional conteucts will be entered into such that the average contract term will continue
beyond 1R years. This reasoning is bused on the amount of crude ail reserves in the WCSB and the
expected increase in production From the il sands (TransCanada 20(17¢}. A binding Open Seasan [or the
Cushing Extension closed ar noon on March L4, 2007 (ENSR 2006u).

1.3 AGENCY PARTICIPATION

DOS, as the lead agency for the EIS, discussed the appropriate level of parlicipation required with other
federal agencies that will be required to issue pernuts ussociuted with the proposed Keystone Project.

" Canadian Association of Petrolemm Producers., (CAPPY, Crude O Pipeline Expansion Seivmary, Calgary,
Canada, February 2005, p. 5.

" CNEB data. www.neb.ge.ca.

2 Canadian National Encrey Board {(CNEB). Canada’s Oif Sands Opporumities and Chuilenges to 2015, Encrgy
Murket Assessment. Calgary, Alberta, June 2006, p. 33,
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Federal agencies elected to participate as cooperating agencies in the process or to provide technical
assistance to the environmental review. State agencies also were consulted to ensure that their needs for
stote permitting analyses would be assessed in the E1S. To lacililate agency pardcipation in the EIS
review, state and federul agencies were invited to the scoping meetings {(see Section |.5), and agency
advisory meetings were conducted in February 2007 at the following locations:

o St Louis, Missouri;

s Jansus Ciey. Kansas;

¢ QOklahoma Cuy, Oklahoma;
o Lincoln, Nebraska;

»  Pierre, South Dakota: and

»  Bismarck, North Dukota.

1.3.1 Lead Agency — U.S. Department of State

For cross-border oil pipelines, DQS is responsible for issuance of Presideniial Permits and is the lead
agency for the Keystone Project. As the lead federal agency, DOS is responsibie for NEPA compliance
and for compliance with Section 106 of the National Historic Preservation Act {NHPAY (16 USC § 470 el
seq.). As the lead federal agency, I2OS s also responsible for initating informal consultation with the
U.S. Fish and Wildlife Service {USFWS) under Section 7 of the Endangered Species Act (ESA) (16 USC
§ 1536] to determine the likelihood of effects on listed species. Additonally, DOS coordinaes with the
cooperaung and assisting agencies Lo ensure compliance wilh acts and executive orders addressing:

= Potential effects (o prime and unicque agricultural lands (Natural Resources Conservation Service
[NRCS].

s Executive Order (EQ) 11988 ~ Floodplyin Management,

o EQ 11990 - Proicetion of Wetlands,

»  EO 12898 — Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations,

« EO 13007 - Indian Sacred Sites,

s EO 13112 - Invasive Species,

s RO 13175 - Consultation and Coordination with Indian Tribal Governments,

« 0O 13186 - Responsibilities of Federal Agencies 1o Proteel Migralory Birds, and

s EQ 13212 - Actions to Expedite Energy-Related Projects

EQ 11423 (33 FR 1174 1). as amended by EO 12847 (58 FR 2951 1) and EOQ 13337 as amended {69 FR
25299), governs the DOS issuunce of Prestdential Permits that authorize construction of pipelines
cairying petroleum, petreleum products, and other lguids across U.S. internatonat borders, Within DOS,
the Bureau of Economic and Business Alfairs, Office of International Energy and Commuodity Policy,
receives and processes Presidentiul Permit applicutions. Upon receipt of o Presidential Permit application
for a cross-border pipeline, DOS is required (o request the views of the Secretary of Defense, the Attorney
General, the Secretary of the Interior, the Secretary of Commerce, the Secretary of Transportation, the
Secretury 0! Energy, the Secretary of Homeland Security, the Administrator of the U.S. Environmental
Protection Agency (EPA), and such other government department and agency heads as the Secretary of
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State deems uppropriate. DOS must consider the project to be in the national interest to issue a
Presidential Permit.

1.3.2 Cooperating Agencies

The following agencics have ugreed to cooperate in the NEPA process.

1.3.241 Advisory Council on Historic Preservation

Section 106 of the NHPA, as amended, requires the lead federal agency to take into account effects on
historic properues or historic resources that are listed in. or eligible for listing in, the National Register of
Historic Pluces (NRHP) and to afTord the Advisory Council on Historic Preservaiion {ACHP) an
opportunity to comment if adverse effects on NRHP-eligible properties are anticipated. Historic
properties are prehistoric or historic districts, sites, buildings, structures, objects, or properties of
craditional religious or cultural importance thar are listed or eligible for listing in the NRFP, including
artituets, records, and matenial remains related W such a property or resource. ACHP’s regulations are
codified in 36 Code of Federal Regulations (CFR) Section 800.2,

1.3.2.2 U.S. Environmental Protection Agency

Under Section 402 of the Clean Water Act {(CWA) (33 USC §1251] et seq.}, EPA has jurisdiction over the
discharge of pollutants from a point sowree o waters of the United States. Administration of permit
programs for point-source discharges that require a National Pollutant Discharge Llimination System
(NPDES) permit hus been delegated 1o the states affected by the Keystone Project. EPA maintains
oversight ol the delegated authority. Regulated discharges include. but are not limiled to, sanitary and
domestic wastewater, gravel pit and construction dewatering, and hydrostalic test water storm water

(+4& CFR 122).

Under Section 404 of the CWA (33 USC § 1251 et seq.), EPA reviews and comments an COE
Section 404 permit applications for compliance with the Section 404{b){ ) guidelines and other statutes
and uuthorities within its jurisciction (40 CFR 23(h,

Under Section 309 of the Cleun Air Act (CAA) (12 USC § 7401 et seq.), EPA has the responsibility 1o
review and comment in writing on the EIS for compliance with Council on Environmental Quadity (CEQ)
Regulations for ITmplementing the Procedural Provisions of NEPA (40 CFR Parts 1500-1508).

Under Sections 3001 through 3019 of the Resource Conservation and Recovery Act (RCRA) (42 USC

§ 3251 et seq.), EPA estublishes criteria governing the management of hazardous waste. In accordance
with 40 CFR 261.4(b)(5), any hazardous waste generated in conjunction with construclion or operation of
the Keystone Project is subject (o the hazardous waste regulations,

The proposed Keystone Project is Jocuted within EPA Regicns 5, 7, and 8. Region 8 is the lead for EPA’s
involvement as a cooperating agency.
1.3.2.3 Naiural Resources Canservation Service

NRCS administers the Wetlands Reserve Proaram (WRP) (16 USC § 3837 et seq.), under which it
purchases conservatton easements and provides cost share to fandowners for the purposes of restoring and
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protecting wetlands. Under the WPR, the United States may purchase 30-year or permanent easemenis.
Land eligibility for the WRP is bused on NRCS's determination that the lund is farmed or converted
wetland, that enroltment maximizes wildlife benelits and wetland values, and that the ikelihood of
successful restoration merits inclusion into the program. Lands under WRP easement are subject to
development and other use restrictions in order (o ensure proteciion of wetland and wildlife conservation
values, The Keystone Project preferred route witl cross land restricted by at least one WRP lease. NRCS
also administers the Emergency Witershed Protection Program (Floodplain Ensements) and the Healthy
Forests Reserve Program, and shares management ol the Grasslands Reserve Program with the Farm
Service Agency {(FSA). The Keystone Project may involve lands included in these other NRCS land
conservalion programs, NRCS is also responsible for the Farmland Protection Policy Act (7 CFR

Part 658), tnclading protection of prime and nnigue agriculural lands. The Keystone Project wouid
traverse prime {armland and potentially prime farntland.

1.3.24 U.S. Army Corps of Engineers

Under Section 404 of the CWA, COE has the authority to issue or deny permits for placement of dredge
or {ill material in the waters of the United States, including adjacent wetlunds. Under Section 10 of the
Rivers und Harbors Act (33 USC § 403), COE regulates work and placement of structures in, on, over, or
under navigable waters of the United States.

1.3.2.5 U.S. Fish and Wildlife Service

USFWS is responsible for ensuring compliance with the ESA. Section 7 of the ESA. as amended, states
that any project authorized. funded. or conducted by any lederal agencies should not .. jeopardize the
continued existence of any endangered species or threatened species or result in the destruction or adverse
modification of habitat ol such species which is deterined. ..to be critical...” (16 1ISC

§ 1536[n}[2][1988]). USFWS also reviews project plans and provides comments regarding protection of
ftsh and wildlife resources under the provisions of the Fish and Wildlife Coordination Act (FWCA)

{16 USC § 601 et seq.).

1.3.2.6  Farm Service Agency

The Farm Service Agency (FSA) s a unit of the U. 8. Department of Agricollure {USDA) and
administers several land conservation programs, including the Conservation Reserve Program (CRIP), the
Conservation Reserve Enhancement Program (CREP), the Farmable Wetlands Program, and the
Grasslands Reserve Program. These programs provide anioal rental payments and cost-share assistance
to establish long-term resource conservation measures on eligible farmland. The terms of rental
agreements gre from [0 to 30 veurs. during which most agriculiural uses of the affected lunds are
prohibited. The Grasslands Reserve Program is managed joimly with NRCS and includes provisions for
rental agreements up to 30 yeors, 30-year-cosements, and permanent easements. The Keystone Project
mvolves lands tncluded in FSA land conservation programs.

1.3.2.7  U.S. Department of Energy

The U.S. Department of Energy (DOE} administers multiple federal energy projects and has relevant
experience in addressing the environmental review of projects of similar scope to the Keystone Project.
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In addition, the Western Area Power Authority (Western) may play a role in determining fina} NEPA
compliance with regard to associated transmission line and subsiation construction and operation.

As required by 10 CFR 1022, the DOE is obligated to incorporale floodplain management goals and
wetland protection considerations into its plunning und regulutory decisionmaking processes. The agency
accomplishes this goal by preparing a flondplain or weiland assessment consisting of a description of the
proposed aclion. a discussion of potential effects un the floodplain or wetlund, and consideration of
alternatives. For actions such as this proposed zetion where an E1S is required. the assessment can be
included in the appropriate NEPA document. Informalien provided in Section 2.0 (for description of
proposed action), 3.2 (floodplain issues) 3.3 (additionad Moodplain issues) 3.4 (wetbands issues). and 4.0
{ulternatives) of this DELS will be used by DOE to prepare a floodplain or wetland assessment and
statement of findings consistent with 10 CFR 1022 for inclusion in the Final EIS.

1.3.2.8 Western Area Power Administration

The Western Arca Power Administration {Western) markels und delivers power and related services
within a 13-state regian of the central and western United States, including North Dakota, Seuith Dakota,
Nebroska, snd Kansas. Local power utilities would purchase power from the Western grid (o supply
power required [or pump stalion operations. 1n some cases, the interconnect with the Western grid would
require construction of a new substation or upgrades (o existing substations. and Western would be-
responsible for implementing these actions.

The Western Area Power Administration {Western} is a Federal power-murketing agency in the
Depantment of Encrgy (DOE) that sells and delivers Federal electric power 1o nmunicipalities. public
unlities, Federal and state agencies, and Native American tribes in 15 western and central states, A
portion of the propused Keystone Project is located within Western's Upper Great Plains Region, which
operates and maintaing nearty 90 substations and meore than 8,000 miles of Federal transmission lines in
Minnesoia, Souih Dkota. North Dakota, Montana, Nebraska, and lowa,

Western has received requests from Network customers for unplonned network load delivery points to
serve unplanned load growth associated wilh the Keystone Projecl. Western, as the Network Provider
and a Balancing Authority, is responsible to meet load growth requests Tar Networl customers, Western
needs Lo respond to the requests from the Network customers. Western's power triansmission system
would require either modification of existing electrical transnission facilities or construction of new
Western transmission facilities. According to DOE's NEPA Implementing Procedures (10 CER Part
1021) these activns require an Envireamental Iimpact Statement.

®  Fnresponding to the need Tor agency action, Western must abide by the following:
s Addressing Interconneetion Requests.
¢ Western's General Guidelines {or [nierconnection establishes a process for addressing
applications for interconnection. The process dictates that Western respond to the applications as
presented by the Network castomers.
*  Protecting Transmission System Reliability and Service 10 Existing Customers.
Western's purpose and npeed s to ensure thal existing reliability and service s not degraded. Western’s

General Guidelines for Interconnection provides for transmission and system studies to ensure that sysiem
relinbility and service to existing customers is not adversely affected. If the existing power system cinnot
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accommodate the applicant’s reguest without modifications or upgrades, the applicant may be responsible
for funding the necessury werk uniess the changes would provide overall system henefits.

1.3.29 L.S. Department of Agriculture - Rural Utility Service

The Rural Utilities Service (RUS) is an agency that adnunisters the U.S. Department o Agriculture’s
Rural Development Utilities Programs.  These programs include the provision of Jeans and lgan
guarantees Lo electric utilities and other entities o serve customers in rural areas. through the construction
or expansion of generation, transmission and distribution facilities. Applications for [insneing have been
or may be submitted o RUS by several reral eleciric cooperatives to enable the cooperatives” provision of
electricity (o pump stations that would serve the Keystone Pipeline. RUS is responsible [or NEPA
compliunce for facilitics propesed by the cooperatives to provide these services.

1.3.3 Assisting Agencies

The Following agencies have agreed w provide technical assistance to DOS in the environmental review
Process.

1.3.3.1 U.S. Department of Transportation — Office of Pipeline Safety

The LS, Deparunent of Transportation’s (DOT's) Pipeline and Hazordous Materials Safety
Administration (PHMSA) Office of Pipeline Sufety (OPS}) has responsibility for monitoring the operution
of oil pipeline systems in the United States, in compliance with 49 CFR Part 193, Transportation of
Huzardous Liquids by Pipeline, OPS is providing technical expertise 1o DQOS in assessment of the
Keystone Project and in delermination of appropriste miligating measures.

1.3.3.2 U.S. Departtment of Transportation — Federal Highway Administration

The Federal Highway Administradon (FHW A} is responsible for reviewing and approving the design of
proposed Keystone Project federal highway crossings. FHWA 1 assisting DOS in this capucity during
the Keyslone Project NEPA review.

1.3.3.3  Federal Energy Regulatory Commission

FERC is responsible for, among other thingy, interstate natural gas transpoctation pipelines in the United
Staies, In this capacity, FERC has gained extensive experience in issues surrounding pipeline
construction and operation, Based on this experience, FERC is providing technical assistance o DOS in
review of the proposed Keystone Project,

1.3.3.4  Department of Homeland Security

The Department of Hameland Secority (DHS) is providing technical assistance to DOS in the assessment
of security issues surrounding construciion and operation of the proposed Keystone Project.
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1.3.3.5 Caouncil on Environmental Quality

CEQ provides guidance to alt federal agencies on the NEPA implementation process.

1.3.3.6 National Park Service

The Nationul Park Service (NPS) provides technicul review of the proposed crossing of NPS-
administered lands by the Keystone Project.

1.3.3.7 Bureau of Indian Affairs

The Bureaw of Indisn Alfairs (BIA) provides review and assistance regarding tribal and environmental
justice issues,

13.4 Siate Agencies

Various resource agencies from each of the states crossed by the proposed Keystone Project have
responsibilities for state and local permit issunnce. The permits required by the vartouos state and loeal
jurisdictions crossed by the proposed corridor are discussed in Section 1.6, State agencies participated in
project scoping and were invited to the agency advisory meetings described above.

1.4 TRIBAL CONSULTATION

Potentially affected ribes with interests along the proposed pipeling corridor were nvited to the public
scoping meetings held i October and November 2006, and DOS consultation meetings held in Febroary
2047, I addition, as the lead federal agency, DOS 15 conducting government-io-government consultation
with agencies and federally recognized Indian tribes (70 FR 71194) within the Keystone Project srea of
potentia} eflTect {APE). Potentially afTecied wribes were invited to participate in these meetings and
become “cansuliing partics” under Section 06 of the NHPA reguialions.

® The United Keetoowizh Band of Cherokee, the Upper Sioux Community, the Cherokee Nation.
the Pawnee Naton, and the Kaw Nation participated in the scoping process,

*  Tribal historic preservation officer {THPO) participation is summartzed in Table 3.11.3.2,

1.5 SCOPING PROCESS

On Ceober 4. 2006, DOS ssued u Natice of Intent (NOI) to prepare un EIS. The NOT informed the
public about the proposed action. announced plans for scoping meetings, invited public participation in
the scoping process, und solicited public comments for consideration in estublishing the scope @il content
of the EIS. The NOI was published in the Fuderal Register and distributed to:

s Lundowners alang the proposed route,
*  Federal ngencies,

o Native American iribes,

s Staie apencies,

s Municipalities and counties,
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¢ Elected officials,

¢« Non-governmentil organizations,
= The media, and

» Interested individuals.

The official scoping perivd ended on November 30, 2000, however, any commments received after this
dute were constdered in the Drah EIS,

15.1.1 FPublic Scoping Meetings

I2OS held i3 separste scoping meetings in the viciaity of the proposed route to provide opportunity for
public comment on the scope of the EIS. The dates, locations, and numbers of attendees were:

»  Oclober 24 — Michipan, North Dakota (55);
e {ctober 25 — Lishon. North Dakota (34);

¢ October 26 — Clark, South Dakota { 18):;

s QOctober 24 — Yankton, South Dakota (36);
*  October 25 — Stanton, Nebraska (36}

a  Qctober 26 — Sewaurd, Nebraska (33);

e November 1 — 8t. Charles, Missouri (32):
e November 2 — Collinsville, Hlinois {24);

s November 8 — Carrolion Migsoori (23);
November 9 — Senecit, Kansas (20);
November 14 — Abilene, Kunsas (38);

= November 15 — El Dorado, Kansas (34); and
s November 16 — Morrison, Oklahoma (31),

1.5.1.2 Public Scoping Commenis

DOS received verbal, written, and electronic comments during the scoping comment period. All verbal
cormments formally presented at the meetings were recorded and wrunseribed. Additional written
comments were recgived on comment forms provided to the public i the meetings and in Jetters. A
summary of public comments related o EIS svope follows, Details are provided in the Scoping Summary
Report (Appendix A).

Summary of Scoping Issues by Subject

Table 1.5.1-1 summarizes the issues wentified and comments received during the public scoping process
for the Keystone Project. For each comment, the tuble references the section in this EIS that addresses the
CONCEET.

1.6 PERMITS, APPROVALS, AND REGULATORY REQUIREMENTS

This EIS is intended 1o fulfili the needs and obhigations set forth by NEPA and other relevant laws,

regufations, and policies of DOS (the lead agency) and of COE, EPA, USFWS. NRCS, FSA, und ACHP
{cooperating agencies; sce Section 1.3.2). Assisting federsl. inbal, state, and local agencies with
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jurisdiction over various aspects of the Keystone Project will participate in the EIS process by providing
direct input to DOS or through the EIS review and comment process (see Sections 1,3.3 and 1.3.4).

NEPA dircets the federal government 1o examine major lederal actions thil may result in significant
effects on the environment. Becauvse it is considered a major federal uction, suthorization of the Keystone
Project requires analysis under NEPA (42 USC § 4231 et seq.). Table 1.6-1 lists the permits, licenses,
approvals, and consullation requirements for federal agencies that are nol cooperating agencies and for
state and Jocal agencies,

1.7 CONNECTED ACTIONS

The Keystone Project would require electric power to service the proposed pump stations. Local electric
transmission lines that supply power Lo pump stations would be contracied to local power providers.
Theretore, the specific transmission corridors and substation locations would be determined at a later
date. For the purposes of this EIS. general environmental concerns associated with typical tronsmission
and substation facilities in the Keystone Project area are considered. When actuul power contracts are
consummated and specific transimission line and substation fucations ure identified, additional NEPA
compliance analyses may be required prior 1o the issuunce of construction permits. Onee site locations
for substation locautions have been identified, Western would conduct supplement analyses to determine il
the impacts at the sites would be wilhin the bounds of impacts considered in this EIS,

Another connected acuon is the Coker and Refinery Expansion {CORE) Projeet that is planned for the
Wood River Refinery. The project will increase both the refinery’s total erude processing capacity and
the percentage of heavy crude oil processed. Presently, lighter, low sulfur crude oil from foreign oil
sources stpply the Wood River Relinery. In May 2006, ConacoPhillips, the operator of the Wood River
Refinery. submitted applications to the Hlinois Environmental Protection Agency for Prevention of
Significant Deterioration (PSD) and National Poliutant Discharge Elimination System (NPDES) permits
purstant to the CAA and CWA. Potential impacts on waler and air quality due to construction and
operation of the refinery upgrade ure discussed in Sections 3.3 and 3.12, respectively,
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TABLE 1.5.1-1
Issues ldentified and Comments Received during the Public Scoping
Process for the Keystone Pipeline Project

Section Where
Commeant/lssue
Issue Comment Addressed in EiIS:

Purpase and Need MNeed lar the Mainline Project and the Cushing Extension, t.2
expected ife of the pipeline, agency invalvement, and
required approvals.

Project Description Distance io adjacent structures, conslruction methods, 2.0
abandonment plans, sources of Keystone Projeci
materials, consiruction schedule, mainienance and
inspection plans and procedures, cxpected service life of
the pipeline, right-of-way {ROW) revegelation, pipehne
femperature, prolection measures, operalions, canstruclion
impacis o adjacent areas, powering, pipeline security,
hydrostatic testing, and pump stations.

Alternalives Seleclion of alternatives, route adjustments, use of 4.0
abandaned rait ROWs, roule selection, routes that avoid
sensilive areas, Kinder Morgan and Enbridge Pipelines,
shipping relined products instead of & crude oil pipeline,
renewahle cnergy sources, seasonal avaidance of
construction in agricultural areas, collocalion with other
ROWs, and adding a new relinery alang the Mainline
Project rather lhan construcling the Cushing Exlension.

Gevlogy Potential rock slope inslability and effects of earthguales 341
and fault lines,

Soils and Sediments Scit compaction and settiement, topsoil segregation during 3.2
consiruction, replacement of 1op seils after construction
and abandonment, soil erosion, sireambank erosion,
pipeline efiects on soil temperature, and soll instability.

Waler Hesources Impacls an springs, aguifors, and waler wells; water supply 3.3
coniingencies in the event of a spill; impacts to septic
syslems and sewage lrealment {aciities; siream channel
erosion; impacts 1o dikes, dams, and reservairs; runolf
during conslruction; effecls on drain tiles and drainage
systems; and impacts on flood protection.

Wellands Irmpacis and mitigation measures, slabilization during 3.4
construction, enforcement of wetland protection
requiremenls.

Terrestrial Vegetalion impaclts on prairies and woodlands, impacts of pipeline 3.5
temgeralure on vegelation and crops, revegelation of
affected area, impacts on crop growih, invasive and
noxious weeds, use of herbicides near organic farms, and
effecis gn old-growth irees.

Fish and Wildlile Impacts ort game animals and their habitats: and impacis 3.6and 3.7
on deer, turkey, {rogs, loads, bald eagles, beaver,
pheasants, and guail.
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TABLE 1,5.1-1
{Continued)

[ssue

Comment

Section Where
Comment/lssue
Addressed in EIS;

Land Use, Hecreation and
Special Interest Areas, and
Visual Resources

Spcioeconomics

Cultural Resources

Alr Resources

Noise

Reliability and Safety

Cumulative Impacls

Use of eminent domain; land use restriclions; impacts on
bicycle trails, day care centers, special use areas,
agricuiture, water lines, drainage facilities; impacts on the
Conservation Aeserve Program, access and agricultural
restrictians during construction, compensation for erop
production loss; prolection of catile during construction;
and inconvenience 1o landowners and residents.

Potential loss of canservation easement and lease
payments to landownars, impacls 1o property values,
impacts ol importing Canadian oif on U.S. trade deficit,
revenues and taxes to local governmenis, costs of road
damage refated lo consiruction traffic and Keyslona
Project use, impacis of Keyslone Project electricity
demand on local eleclric rates, costs of grassland
destruction, impacts of Keysione Project tralfic on local
transportalion infrastruclure, and BOW access canirol.

Impacts on cemeteries and burial grounds, archaesolagical
siles and artifacts, and cultural siles; and impacls of
blasting and vibrations on historic struciures.

Air pollution abatement irom pump stations.

Eflects of pump station noise oa humans and caltle, noise
from blasting, and effects of pipeline vibrations on nearby
structures.

Protection from vandatism and tesrorist activities, ROW
socurity, safely of pipeling crassings, spill contamination
and cleanup, leak detection, pipeline imegrity,
compensation to landowners affected by spills, likelihood
of spills, pipeline safety requiremenls, record of spiils for
similar pipelines, TransCanada’s salely record, water
supply contamination, emergency response plans, and
systems for public notification and complaints.

Impacts when cembined with the Rockies Express
pipeline, Plall pipeline, Stillwater (potable water) pipeline,
roads, and highways; potential for addilional pipelines in
the Keystone ROW; and effects on development ot
renewable energy resources.

3.9

3.10

3.12
3.12
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Cther Permits, Licenses, Approvals, and Consultation Requirements
for the Keystone Pipeling Project

TABLE 1.6-1

Agency

Permit or Cansultation
Authority

Agency Action

Federal
National Park Service

U.S. Department ol Energy
U.S Departmenl of Commerce
U.5. Department of Homeland
Security

1.5 Deparntmeni of Justice
Federal Energy Regulatory
Cormnmission (FERC)

U.S. Department of
Transporiation {DOT) -~ Federal
tHighway Administralion

DOT — ChHice of Pipeline Safety

Caouncil on Envirenmental
Quality (CEQ)}

Norih Dakota

Public Service Commission

Department of Heglth, Division of
Water Qualily

16 USC § 1271 el seq.

Execulive Order (EQ) 11423
(33 Faderal Register [FR}
11741), as amended by

EQ 12847 {58 FR 29511} and
EO 13337 (60 FR 25289)

42 USC § 4231 et seq.

Encroachmenl Permits

489 GFR Pari 195

49 CFH Part 154

NEFA (42 USC § 4321 el seq.),
EQr 11514

Energy Conversion and
Transmission Facilily Siting Act
Corridor Cenilicate; Roule
Permit

Section 401 Clean Waler Act
{CWA), Waler Quality
Ceriiication

National Polluiant Discharge
Eliminalion System (NPBES)
Temporary Dewatering/
Hydrostatic Testing Permit
(NDGO7000)

Permit for pipeline crossing of the
Missouri River, classified as a National
Recreational River under ihe Wild and
Scenic Rivers Act

U.5. Depariment of S1ate (DOS) is
required to request the views of these
agencies regarding applications for
Presidential Permits

Advise DOS on proper implementation of
the Nativnal Environmental Policy Act of
1963 {(NEPA) for assessment of pipeline
projects. {FERC has jurisdiction over
natural gas pipelinces and has well
estabiished procedures for enviranmental
impact statemeni evaluations of
pipelines.)

Permits for crogsing federally funded
highways

Heview and approval of Integrity
Management Plan for high-conseguence
areas

Review and approval of Emergency
Preparedness Plan

Coordination ol federal programs related
to environmenlal guality, including
implemenialion ot NEPA

Permit for construction of a pipeline within
an appraved corridor and along an
approved route

Permit for stream and wetland
crossings/consuilation for U.S. Army
Caorps of Engineers (COE) Seclion 404
process

Permit requfating hydrostatic lest waler
discharge and construciion dewatering lo
walers of the stale
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TABLE 1.6-1
{Continued)

Agency

Permit or Cansultation
Authority

Agency Action

Naorth Bakota (continued)
Department of Transporiation

County Boad Deparlmenls

Sauth Dakota
Public Liililies Commissian

Department ¢f Envirgnment and
Natural Resources, Surlace
Waler Quality Program

Deparimen! of Transpariation
County Road Depariments

Bon Homme-Yanklon Water
District

Nebraska

Department of Envirenmenlal
Qualily {DEQ), Division of Water
Resources

Department of Transportation

County Road Departmants

Kansas
Kansas Corporation Commission

Encrogchmeni Permits

Encroachment Pesmits

Energy Conversion and
Transmission Facilities Act
Section 401 CWA Water Quality
Certificalion

NPDES Temgporary Discharge
Permit {General Permit for
Temporary Discharges and a
Temporary Water Use Permit)
NPDES Siorm Water Bischarge
Permit {(SWD) General Permit for
Storm Water Discharges
Associated wilh industrial or
Construction Activities)

Encroachment Permils
Encroachment Permits

Permit

Seclion 401 CWA Water Quality
Certificalion

NPDES Excavation Dewalering
and Hydrostalic Testing Permit

NPDES Storm Waier Discharge
Permit

Encroachment Permits

Encroachment Permils

Certificate of Convenience and
Authaority to Transport the
Business af a Liquids Pipeline
Carrier

Permits for encroachment on state
nighways

Permils far encroachment on county
roads

Permil far a pipeline and associaled
facilitias

Permil for siream and welland crossings
and conszullalion for Section 404 process

Permil regulating hydrostalic test water
discharge and conslruction dewaiering to
waters of Ihe slate

Permit requlaling discharge of storm
walers from the construction work area;
submitled in conjunction with Section 401
application

Permits for encroachment an state
highways

Permits for encroachment an county
roads

Permil to cross Bon Homme-Yanklon
waler lines

Permit for stream and wetland
crossings/censuitation lor Section 404
process

Permil regulating hydrosiatic test water
discharge and conskiuction dewatering to
walers of the state

Permii regulating discharge of slorm
walars from (he construction work area

Permits for encreachment on state
highways

Permits for encroachment on counly
roads

Cerlificate to canstruct pipeline and
associaled facilities across alt land
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TABLE 1.6-1
{Continued)

Agency

Permil or Consultation
Autharity

Agehcy Action

Kansas {continued)

Departmeni of Health and
Environment, Division of Waler
Hesources

Kansas Department af Wildlitz
and Parks

Kansas Deparment ot
Agricullure

Department of Transgoralion
Kansas Turnpike Authority

County Road Beparlmenis

Missouri

Departmeni of Nalural
Resources, Division of Water
Resources

Department ol Transpaoriation

County Planning Departments

County Road Departmenis

llinois
lilinois Commerce Commission

Hlinois Enviranmenial Protection
Agency {EFA}, Division of Water
Poliution Contral

Section 401 CWA Water Quality
Caertification

NPDES Temparary Discharge
Parmit

Action Permit

Temperary and Term Water
Appropriations Permiis

Stream Channe! Moditication
Permils

Encraachment Permits
Permission ta construct

Encroachmeni perrmiis

Section 401 CWA Water Qualily
Cerlification

NPDES Storm Water Discharge
Parmit

NPDES Temporary Discharge
Permit

Encroachment Permits

Development Permit/ Application

Encroachment Permits

Cerlilicate of Geod Standing

Joint Applicalion for Seclion 4(H
Cwa Water Quality Cenrtilication

NPDES Temporary Discharge
Permit {General Forms 1 and 2E
and Form ILGBY)

NPDES Storm Water Discharge
Permils (Notice of intent Form
ILR10)

Farmit for stream and wetland
crossings/cansultation for Section 404
process

Permii regulating hydrosialic test waler
discharge

Permit for patential effects on federally
and state-listed species

Permits for appropriation of waler for
hydrastatic testing and watering right-of-
way (AQW} for dusl suppressian

General pipeline crossing permit ar
specific permiis for stream channel
Crossings

Fermils for encroachment an siale
highways

Permits to construct across jurisdiclionat
roads

Permils far encroachment on county
roads

Permil for stream and wetland crossings/
consullation for Section 404 process

Permil regulaiing discharge of starm
walers from the construction work area

Permit regulating hydroslalic test water
discharge, and constructian dewatering lo
walers of the stale

Permits for encroachment on stais
highways

Permit to construct in flcodplains.
Reviewed in conjunclion with Section 401
applicalion

Permits for encroachment on county
roads

Cerificale to construct pigeline and
associated facilities across all l[ands

Permit for stream and wetland
crossings/consuliatien for Section 404
procoss

Permit regulating hydrostatic test water
discharge and construction dewatering 1o
walers of the state

Permil regulating discharge of storm
walers from the construction work area
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TABLE 1.6-1
(Continued)

Agency

Permit or Consubatian
Authority

Agency Action

Jinois (continued)

llincis Department of Natural
Resources, Office of Waler
Resourges

liincis Depaniment of

Transportation
County Reoad Departments

Dklahoma

DEQ, Division of Water
Resources

Oklahoma Garpaoration
Commissiat

vWater Resources Board

Department of Transporiation
Oldahoma Turnpike Autharity

County Road Departments

Joint Application for Section 401
CWA Water Quality Ceriification
(Statewide Permil 8 - Floodplain

Development Permit}
Encroachment Permils

Encroachment Permits

Section 401 CWA Waier Quality

Cenrtification
Nolice of Suriace Discharge of

Hydrostatic Tesl Water

Water Approprialions Permit,
Temporary Waler Lease Permit

Encrogchment Permils
Construction Permits

Encroachment Permils

Permit for construction of pipeline in a
lloodway; submitled in conjunction with
Section 401 application

Permiis far encroachmenl on state
highways

Permits for encroachment on courity
roads

Permil for stream and wetland
crossings/consultatian for Seclion 404
procass

Permit requlating hydrostatic lesl waler
discharge

Permil 1a withdraw groundwaler ar
surface water from public or private
sowrces for hydrostatic 1esting and
watering ROW for dust suppression

Permits for encroachment on state
highways

Permils ic construct across jurisdictional
roads

Permils for encroachment on county
roads

Nole:

Aegulatory requirements for federal cooperaling agencies are described in Section 1.3.2.

1.8 REFERENCES

ENSR. 2006a. Keystone Pipeline Project Environmenial Report. Prepared for the U.S, Department of
Sute. April. Updaed November 15, 2006.
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2.0 PROJECT DESCRIPTION

21 PROPOSED FACILITIES AND LAND REQUIREMENTS

Keystone proposes to construct and operaie a crude ofl pipeline and related Tacilities from an oil supply
hub near Hardisty, Alberta in Canada to existing terminals in the United States. The Keystone Project as
defined for this EIS consists of the Mainline Project {extending from the Canada/U.8. border o terminals
and refineries in Illinois) and the Cushing Extension (extending from Steele City, Nebraska to Cushing,
Oklalioma). The Project would have the capacity to deliver approximately 435,000 bpd, with the ability
to increase the pumping capacity to approximately 60G,000 bpd. Sece Figure 2.1-1 for a Project overview.

21.1 Mainline Project

Keystone proposes to begin construction of the Mainline Project in early 2008. Construction would occur
over an approximately 18-month period, with a proposed in-service date of no later than November 2005,
2.1.1.1 Pipeline

The proposed Mainline Project comprises 1,023 miles of 30-inch-diameter pipe from the Canada/U.8S.
border to Wood River, [llinois and 55 miles of 24-inch-diameter pipe belween Wood River and Patoka,

Hlinois—for a total ol approximately 1.078 miles of new pipeline. Table 2.1-1 summarizes the pipeline
mileage per state for the Mainline Project.

TABLE 2.11
Miles of Pipe by State for the Keystone Mainline Project

s i FromTo
North Dakota 216.9 g-217
South Dakota 218.9 217438
Mebraska 2137 436-650
Kansas 98.8 650~748
Missouri 2734 748-1021
Hlinois 56.5 1021-1078
Mainline Project total 1,077.9

Saurce. ENSR 2008a.

With the exception of urban/suburban areas around Troy and §t. Charles, Missouri and Wood River and
Edwardsville, Hinois, the pipeline would be constructed primarily in rural areas. Along the Mainline
Project, approximately 610 miles would require new ROW. Figures 2.1-2 through 2.1-5 illustrate the
typical construction ROW and equipment work locations in these areas. Approximately 467 miles would
be would be collocated within an approximately 300-foot-wide corridor of existing ROWs for pipelines,
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utilities, and roads. Figures 2.1-6 through 2.1-9 illustrate the proposed construction ROW in areas where
the pipeline would be located parallel to an existing pipeline.

The 30-inch-diameter pipeline would require a ! 10-foot-wide corridor, consisting of a temporary 60-foot-
wide construction ROW and a 50-foot-wide permanent ROW. The 24-inch-diameter pipeline would
require a 95-foot-wide corridor, consisting of a 45-foot-wide construction ROW and a 50-foot-wide
permanent ROW, Keystone would reduce the construction ROW width to 85 feet in certain wetlands,
shelterbelts, other forested areas, residential areas, and commercial/industrial areas.

2.1.1.2  Aboveground Facilities

Ahoveground factlities for the Mainline Project would include pump stations, MLVs, delivery sites, and
densitomeler sites. Pigging facilities would be located at saome pump stations and delivery sites.
Transmission lines and substations required for aboveground facilities would be constructed and aperated
by local utility providers. Table 2.1-2 summarizes the location of each aboveground facility, and
Figures 2.1-10 through 2.1-15 provide ‘-‘;ldlL-SpEGlf-C maps that show the pipeline route and general
location of aboveground facilities.

Pump Stations

Keystone mitially would construct 23 pump stations for the Mainline Project. Expansion to
approximately 600,000 bpd would requirc one additional pump station in Bend County, Illinois (PS-38,
see Table 2.1-2) and additional pumps ai existing pump siations. Pump stations would be placed along
the pipeline at locations necessary to maintain adequate flow. The pipe entering and exiting pump
stations would be located below grade; the pipe within the pump stations would be aboveground. Two or
three clectric pumps driven by an electrical motor with a 3,000-kW rating would be located at each pump
station. In total for the Keystone Project, the current design includes 38 motors installed for the initial
phase and additional 64 motors for the expansion {TransCanada 2007c). An electrical building and
substation, two sump lanks, a small maintenance building, and parking area would complete each pump
station.

Retail electrical power would be purchased locally. Stations would be fully automated. Backup electrical
power would be provided by an uninterruptible power supply (UPS) that uses internal batteries to
guarantee continuous power in the event of brief electrical service disruption. A 5-kilowatt (kW)
gasoline-powered standby gencrator would previde backup in the evenl of an exiended outage. Keystone
anticipates that the backup generalor would operate less than 20 hours per vear. A small gasoline storage
tank with a capacity of about 200 gailons would be located with the backup generator at each pump
siation, The storage tank would have the appropriate valves and containment structures.

2-2
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TABLE 2.1-2

Aboveground Facilities for the Keystone Maintine Project

Aboveground Facility {Col;t%(;;,ﬁg:‘ate] Milepost
Pump Stations
PS-15 Walsh, North Dakota 33.032
PS-16 Netsan, North Dakota 75.916
PS-17 Steele, North Dakota 123.411
P5-18 and pigqing facility Ransom, North Dakota 170.222
PS-1g Dickey, North Dzakota 216.820
P5-18 (alternate location) Sargent, North Dakota 218.820
PS-20 Day, South Dakota 262.161
P3-21 Clark, Sauth Dakota 309.038
P3-22 Miner, South Dakota 356.820
FS-23 and pigging facility Huichinsan, South Dakota 404.853
F5-24 Cedar, Nebraska 452.6891
P5-25 Stanton, Nebraska 499,099
PS-26 Butier, Nebraska 548.536
P5-27 Saline, Nebraska 601.802
PS-28 and pigging facility Jefferson, Nebraska 637.301
PS-29 Nemaha, Kansas 688.198
PS-30 and pigging facility Doniphan, Kansas 736.837
PS-21 Clinton, Missour! 784.057
Fs-32 Carroll, Missouri 829.789
F8-33 Chariton, Missouri 864.678
F5-34 Audrain, Missouri 888,923
PS-35 Montgomery, Missoun 944,581
PS5-36 Si. Charies, Missouri 984,865
PS-37, Wood River Terminat and Madison, llinois 1022.756
pigging facility
P5-38 Bond, Nlinois 1049 814
Mainline Valves
V-01 Cavalier, North Dakoia 5.582
V-02 Pembina, Narth Dakota B8.220
V-03 Pembina, north Dakola 16.756
V04 Pembina, Narth Dakota 19.518
V47 Walsh, North Dakota 48,450
V-05 Barnes, North Dakota 167,219
V-06 Ransom, North Dakoia 179.601
V-07 Ransom, North Dakata 184.695
V-51 Sargent, North Dakota 201.879
V48 Marshall, South Dakota 239,939
v-52 Clark, South Dakota 276.398
v-08 Cilark, South Dakota 292908
2-3
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TABLE 2.1-2

(Continuwed)

Aboveground FacHity [Cotztt:;,“g tna te) Milepast
Mainline Valves {cantinued)
v-08 Clark, South Dakota 300.932
V489 Kingsbury, Soulh Dakola 330.761
V-10 Winer, South Dakota 353.501
V-1 Hanson, South Dakota 355.864
V-i2 McCoak, South Dakota 387 673
V-13 Yankton, South Dakota 417.485
V-15 Yankton, South Dakota 45{-].912
V-16 Cedar, Nebraska 438.754
V-17 Stanton, Nebraska 505.375
V-1B8 Colfax, Nehraska 532145
V-18 Caolfax, Nebraska 537.311
v-21 Butier, Nebraska 546.361
V-22 Seward, Nebraska 572.026
V-23 Seward, Nebraska 576.086
V-24 Seward, Nebraska 5B7.284
V-25 Saline, Nebraska 591.748
V-53 Saline, Nebraska 611.819
V-26 Marshail, Kansas B554.954
V27 Marshall, Kansas 667.520
V-28 Nemaha, Kansas 681.925
\V-29 Nemaha, Kansas B698.8786
V-54 Brown, Kansas 718.343
V-30 Doniphan, Kansas 741.502
W-31 RBuchanan, Missouri 749,834
V.32 Buchanan, Missouri 756.000
V-33 Buchanan, Missouri 763.841
V-34 Carrall, Missouri 839.502
V-36 Charilan, Missauri 843.546
V-36 Chariton, Missouri 859.748
V-50 Randolph, Missour 853.644
V-37 Audrain, Missouri 818.380
V.38 Audrain, Missouri 819.965
V-38 Lincoln, Missouri 968.192
V-40 Lincoln, Missouri 972.803
V-41 Lincoln, Missouri 980.898
V-46 5t. Charles, Missouri 899.770
V42 St Charles, Missouri 1015.118
V43 Madison, llinoig 1044.945
V-44 Bond, I#inois 1065.465

2-4

Draft EIS Keystone Pipeline Project




TABLE 2.1-2
{Continued)
Aboveground Facility [Col:;i:,ug?ate} Milepost

Mainline Valves {continued}
V-45 Marion, llinois 1074.951
Densitometers
D-1 Jafferson, Nebraska 625.800
B-2 &t. Charles, Missouri 1012.078
D-3 Bond, lllinois 1065.470
Terminals (Including Delivery
Facillties)
Wood River (includes PS-37 and a Madison, lllinois 1022.756
pigging facility}
Patoka Terminal Marian 1077.925

Source: TransCanada 2007c.

Valves

Keystone would construct 52 ML Vs along the Mainline Project (Table 2.1-2). Proposed MLV locations
were determined by the hydraulic characteristics of the pipeline, DOT regulations, and environmental and
safety concerns. In addition to the 52 ML Vs, each pump station would have one block valve. When not
lacated at punip stations, MLVs would be constructed within a fenced 50-foot- by 50-foot area centered
on the 50-foot-wide permanently maintained ROW. Remolely activated valves would be located at pump
stations, upstream of major river crossings and sensitive water bodies. These valves can be quickly
activated to shut down the pipeline in the event of an emergency. MLVs would be no more than 30 miles
apart, with an average spacing of approximately 15 to 20 miles. Keystone’s proposed MLV placement
along the ROW complies with 40 CFR Part 195, "Transportation of Hazardous Liquids by Pipeline,”
Subpart A — General, Section 195.260, Valves: Locations, Items(c), {e), and () (TransCanada 2¢07b).
This regulation requires valves at locations that:

» Minimize damage or pollution fraom accidental oil discharges,
» Areon each side ol a water erossing more than 100 feel wide, and
«  Are on each side of a reservoir holding water for human consumption.

Inn addition, valve placement considered streams less than 100 feet wide that are near ar flow inio streams
that are greater than 100 feet wide, pump station locations, presence of high-consequence areas {[HCAs)
as defined by DOT, proximity to densely populated areas, and other topographic and envirenmental
considerations.

Delivery Sites

Keystone wauld install two delivery sites along the Mainiine Project route, near Wood River (Madison
County) and at the Patoka Terminal (Marion County). both in llinois (see Table 2.1-2). The proposed
Wood River delivery site would be constructed outside the existing Wood River Terminal. The proposed
Patoka delivery site would be located within the existing Paloka Terminal. The delivery sites would
include equipment for regulating pressure, temperature, sampling, chromatography. lube switching, and
measuring crude oil.
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Densitometer Sites

Keystone would install three densitometer sites alonyg the Mainline Projectl: one in Jefferson County
Nebraska; one in St, Charles County, Missouri; and one in Bond County, [llincis (see Tahle 2.1-2).
Densitometer sites would be 50 feet wide by 66 feet long and centered on the 50-foot-wide permanent
ROW. Densitometers measure the batch density of the crude oil so that operators can track individual
crude oif shipments,

Pigging Facilities

The Keystone pipeline is designed to permit full pigging capabilities with a minimum interruption of
service. All pig launchers and receivers would be construcied and operated within the boundaries of the
pump stations or delivery sites.

Power Lines and Substations

Keystone estimates that 21 new transmission lines would be required to provide electrical power to the
propased pump stations along the Mainline Project. Acecording 1o Keystone (ENSR 2006a),
approximately 149 miles of new transmission lines would be construcied in North Dakota, South Dakota,
Nebraska, Kansas, Missouri, and 1llinois for the Mainline Project. These would comprise eight 69-
kilovolt (kV), seven 115-KkV, seven 34.5-kV, and one 161-kV transmission lines. Pole heights would vary
depending on line voltage between 40 and 80 feet, and pole spacing would vary berween 300 and

400 feet. The width ol the poles and attached electrical insulators would range between 4 and 15 feet.

Existing substations would need to be modified and new substations would need to be construcied in
order to provide power to the proposed pump stations along the Mainline Project. Western anticipates
that there would be modifications te four existing substations and construction of one new substation to
provide power lo the proposed pump stations in North Dakota and South Dakota. Substation
modification and construction activities would comply with Western’s Construction Standard, Standard
13 - Environmental Quality Protection and Western's Standard Mitigative Measures for Construction,
Operation, and Mainitenance of Western Facililies (see Appendix B). The area required for the substation
modilications or construction would be surveyed, cleared, and graded prior to installation. The surface
would be graded in compliance with storm water control plans and other applicable permit requirements.
Grave! would be delivered to the sile afler all subsurface work is complete and leveled te create a surface
for the installation of the above ground subsiation equipment. A secure chain link fence would be
installed 1o control and limit aceess during construction and maintenance activities, The substation
equipment would be delivered on tractor-irailer trucks and instatled on top of a concrete foundation in the
graveled area. All arcas would be graded to ensure proper drainage and runoff control in accordance with
applicabie regulations.

21.1.3  Anciliary Facilities

Ancillary facilities for the Mainline Project would include lateral pipelines, additional temporary
workspace areas, pipe storage and contractor yards, and access roads.

Lateral Pipelines
A lateral pipeline would be constructed from the Mainline Praject to deliver crude oil to the tank storage

terminal in Wood River, Illinois. The Wood River lateral pipeline would be approximately 3,213 feet in
length. Construction and operation of the lateral pipeline would be similar to that for the Mainline
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Project; the pipeline would be construcied within a 1 10-foot-wide corridor consisting of a 60-foot-wide
temporary construction ROW and a 50-foot-wide permanent ROW,

Additional Temporary Workspace Areas

Over 6,700 temporary work space areas would be required for the Mainline Project (TransCanada 2007¢).
The pgeneral types of workspace areas required, and their typical dimensions and acreages are provided in
Table 2.1-3. Temporary workspaces would be needed for areas requiring special construction techniques
(e.g., river, wetland, and road crossings; horizontal directional drill [HDD] entry and exit points; steep
slopes; and rocky soils) and construction staging areas. Specific locations of these workspaces would be
modified as the Keystone Project design progresses.

Pipe Storage and Confractor Yards

Keystone has identified required pipe storage and contractor yards for the construction phase of the
Mainline Project (Table 2.1-4). Keystone estimates that 42 pipe storage and 17 contractor yards would be
required lor the Mainline Project construction, Eachi 15- to 20-acre contraclor yard would reduce
construction worker transportation requirements. Each approximately 23-acre pipe staging yard would
typically be located at 30-mile intervals along the pipeline route in proximity to railroad siding facilities.

Fuel transfer stations would be located only at contractor yards (TransCanada 2007¢) and would be
designed to dispense gasoline or diesel fuel directly to project work trucks and heavy equipment, and to
other project delivery trucks for dispensing in the fleld. A typical fuel transfer station would consist of
lemporary aboveground storage tanks or trailers, rigid steel piping, valves and fittings, and transfer or
dispensing pumps and associated coniainment structures. Two to three 1{,000-gallon storage tanks for
diesel fuel and one 10,000-gallon storage tank for gasoline would be placed at each yard. The tanks
would be located in earthen berm secondary centainment structures with fmpervious membrane liners.
Toal storage capacity would vary among locations, depending on the anticipated {uel requirements for
the spread; a 2- to 3-day supply typically is stored at each location, equaling up to 30,000 gallons in
storage at a given time.

Draft EIS Keyslone Pipeline Project



TABLE 2.1-3
Additional Temporary Workspace Areas
for the Keystone Mainline Project

Typical Dimension

Type of Workspace Area {length by width in feet at ;:ii:a:_‘
each side of crossing) g
N . . 350 x 140 plus length of

Directionally drilled water bodies arifl x 25 1.1+
Water bodies > 80 feet wide 300 x 100 0.7
Water bodies < 50 feel wide 250 x 50 0.3

. . 50 x length of crossing .
Bored highways and railroads pliis 50 varies
Open-cut or bored county or private 125 x 50 0.1
roads
Foreign pipel!ne!uti[ityfcther buried 125 x 50 0.1
fealure crossings
Push-pull wetland crossing 50 x length of wetland varies
Conslruction spread mobilization and
demobilization 300 x 150 10
Stringing truck turnaround areas 200 x 8D 0.4

Source: ENSR 20064,
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TABLE 2.1-4
Potential Pipe Storage Yards and Contractor Yards
for the Keystone Mainline Project
State/Type of Yard Counties Acraage

North Dakota
Contractor yards Waish, Ramsey, Nelson 60
Fipe starage yards Walsh, Pembina, Cavalier, Grand Forks, Stesle, Ransom, Barnes 266

Norih Dakota sublalal 326
South Dakota
Caniraclar yards Yankton 21
Pipe storage yards Beadle, McCook 70
Combination pipef Kingsbury 50
contractor yard

South Dakola sublolal 141
Nebraska
Contractor yards Stanion 35
Pipe storage yards Cedar, Stanfon, Platte, Seward 130
Combination pipef Butler, Coifax 115
conhiractor yard

Nebraska subtatal 283
Kansas
Pipe storage yards Brown 40
Combination Marshalt, Brown, Doniphan 378
Pipefcontractar yard

Kensas sublotal 418
Missouri
Contractor yards Linzoln 33
Pipe storage yards Monigomery, St. Charles, Clinton 184
Combination Chariton, Randolph, Caldwell 324
Pipefcontractor yard

Missour sublotal 541
llinois
Contraclor yards Madison, Bond 110
Pipe slorage yards Madison, Bond 65

Hllinois sublotal 175

Sources: ENSR 2006a, TransCanada 2007c.

Fuel would be offloaded into the storage tanks by connecting a 3-inch petroleum-rated hose from a
delivery tanker to the fuel transfer tine at the {ill truck connection at the tuel station. The connection
beiween the fill truck and fill tine would be accomplishied by a cam-loc, followed by a block valve, rigid
steel piping, and one or more tank block valves. One or more check valves would be located immediately
upstream of the connection to the storage tank. Offioading of the fuel typicolly would use a transfer
pump powered by ihe delivery vehicle.

The bulk loading of diesel to fuel distribution trucks for delivery in the field (off-road diescl) would be
completed by first conpecting a 3-inch petroleum-rated hose between the truck tank and the withdraw
truck connection, The withdraw connection and line would consist of rigid steel piping from the tank
througlh one or more block valves to an intrinsically safe, explosion-proof, fuel transfer pump with a
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downsiream cam-loc connection, The fuel transfer pump would be equipped with an emergency shut-off
switch located at the pump; a secondary emergency swiich would be located at least 100 feet distant from
the fueling operation.

Gasoline and diesel also would be dispensed directly to project vehicles from the storage tanks {on-road
diesel). A dispensing pump with petroleum-rated hoses and automatic shut-off nozzles would be used.
These would be similar to those at commercial gasoline stations. Table 2.1-5 summarizes the daily and
annual throughput of each proposed temporary fuel transfer system site.

TABLE 2.1-5
Maximum Fuei Throughput - Temporary Fuel
Transfer Systems for the Keystone Project

Daily Annual

{galions/site) {gallons/site)
Gascling 400 36,600
Off-road diesel 1,700 175,000
On-road dieset 7,000 723,000

Source: TransCanada 2007c.

Ali storage tanks or traiiers, rigid steel piping valves and fittings, and transfer or dispensing pumps would
be enclosed within a containment structure that would provide 110 percent containment of the fuel stored
within the structure, The containment structure would be constructed of sandbag or earthen berms that
would be lined with a chemically resistant membrane. Figures 2.1-16 and 2.1-17 provide typical layout
designs for diesel and gasoline transfer siations, respectively,

To the extent practical, Keystone proposes 1o use existing commercial/industrial sites or sites that
previously have been used fer construction. Existing public or private roads would be used to access each
yard. Bath pipe storage yards and contractor yards would be used on a temporary basis and would be
restored to their previous use upon completion of construction.

Access Roads

Keystone does not plan 1o construct any permanent access roads to the construction ROW. Existing
public and private roads would be used on a temporary basis. The Mainline Project would require 104
temporary access roads or expansions of existing roads. The length of these temporary access roads
would range from 0.01 to 13.5 miles, with the majority being less than 0.5 mile. Only five of the access
roads would be more then 1 mile. The temporary roads and upprades to existing roads would disturb
approximately 90,5 acres along the entire Mainline Project ROW. New temporary access roads or
expansion of existing private or public roads would be used and maintained only with permission of the
landewner or land management agency.

Keystone also would construct short permanent access roads from public roads to the Mainline Project’s
proposed pump stations, delivery sites, and MLVs. Pre-construction drainage patterns would be
maintained by installing culverts and ditches as necessary, and the roads would be surfaced with crushed
rock (TransCanada 2007c). Prior to construction, Keystone would finalize the locations of the permanent
access roads and any additional temporary access roads, and would obtain necessary federal, state, and
local approvals. Keystone would be responsible for maintenance of newly created access roads.
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2114  Wood River Refinery and Products Terminal Upgrades

ConocoPhillips operates the Wood River Refinery in Roxana, Hineis. The refinery presently produces a
variety of petroleum products for distribution in the Si. Louis, Chicage, and Indianapolis areas and for
additional markets throughout the Midwest. Currently, shippers have contracted with Keystone to ship
340,000 bpd of crude oil on the proposed pipeline. The majority of that volume will po to the Wood
River Refinery (TransCanada 2007c). To process the growing volume of Canadian heavy crude, the
refinery is slaled to undergo a Coker and Refinery Expansion (CORE) project, which will increase both
the total crude processing ability and the ability of the facility to handle a higher percentage of heavier
crude. This will increase the supply of petroleum preducts to the Upper Midwest markets. Permit
applications for federal PSD and NPDILS permits, and the State of 1llinois permit for Major Stationary
Sources Construction and Modifications have been filed for the CORE project.

Key elements of the CORE projeet include:

* Constructing a new delayed coking unit and other associated coker units that will enable
processing higher volumes of heavy crude;

» Upgrading and revising an existing distilling unit and constructing a new vacuum flasher {o
handle the high-acid, high-sulfur, heavy erude;

= Restarting an existing, bul idled, distilling unit to provide additional crude oil processing
capacity;

» Upgrading and revising two existing fluid catalytic cracking units to handle the higher acid
charge and changes in unit yields, and installing new wet pas serubbers and selective catalytic
reduction systems on the flue gas emissions from these units;

= Restarting an existing, but idled distilling catalytic cracking unit to enable processing of the
additional gas oil;

» Constructing & new hydrogen plant;
» Restarting the lube vacuum [ractionatien column as an ultra-low sulfur diesel hydretreaier;

e Providing for additional sulfur precessing capacity and additional amine treating and sour water
stripping capabilities; and

»  Modilying the wastewater treatment plant to handle the increased loads.

Changes at the Wood River Products Terminal also are being proposed by ConocoPhillips to handle the
increased product throughput. The proposcd upgrades include constructing ene new pasoline tank, two
new ethano! tanks, and two new distillale oif tanks. The existing truck loading rack also would be
expanded.

Any other refinery upgrades due to the Keystone Project would be speculative at this time. The
remaining 95,000 bpd of crude il that the pipeline would be capable of transporting would likely be
shipped on a shert-term spot-order basis to refineries throughout the country. It is not possible to predict
where the oil would be sent and what, if any, refinery upgrades would be required. 1t is likely that the oil
shipped by the Keystone pipeline would be used to a limited degree as replacement for other maore
expensive crude oil {TransCanada 2007c).
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2.1.2 Cushing Extension

Keystone proposes to begin construction of the Cushing Extension no later than late 2009 or early 2010,
with an in-service date of 2010. See Figure 2.1-1 for a Project pverview.

21.21 Pipeline

The Cushing Extension would consist of 293.5 miles of 36-inch-diameter pipe between Steele City in

Nebraska near the Nebraska/Kansas border and the existing crude oil terminal in Cushing (Payne County)
in Oklahoma. Table 2.1-6 summarizes the pipeline mileage by state.

TABLE 2.1-6
Miles of Plpe by State for the Keystone Cushing Extension
State i‘:l?lgtsf; (22?28%)
Nebraska 2.4 0-2
Kansas 2101 2-212
Oklahoma 81.0 212-293
Cushing Extension tofal 283.5

Source: TransGanada 2007h,

Along the Cushing Extension route, approximately 16 miles of the 294 miles of pipeline route would be
coltocated within 300 feet of existing pipeline, utility, or road ROWs. Approximately 276 miles of the
route ROW would be new ROW.

Simiiar to the Mainline Project, Keystone would construet the Cushing Extension within a 1 10-foot-wide
corridor, consisting of a temporary 60-fool-wide construction ROW and a 50-foot-wide permanent ROW,
as described in Section 2.1.1.1. In addition, the Cushing Extension pipeline would be constructed of
high-strength steel pipe (American Petrolenm Institute [API] 5L) with external coating equivalent to that
for the Mainline Project.

21.2.2 Aboveground Facilities

Aboveground facilities for the Cushing Extension would include pump stations, MLVs, delivery sites,
and densiiometer sites. Pigging facilitics would be located al some pump stations and delivery sites. As
described for the Mainline Project, transmission lines and substations would be construcied and operated
by lacal utility providers. Table 2.1-7 summarizes the [ocation of each aboveground facility.

Figures 2.1-18 and 2.1-19 provide staie-specific maps showing the Cushing Extension pipeline route and
general locations of aboveground facilities.

Pump Stations
Keystone would construct three pump stations for the Coshing Extension {see Table 2.1-7). Pump

stations would be placed along the pipeline at locations necessary to maintain adequate flow. The pump
stations weuld be buill and would operate as described for the Mainline Project in Scetion 2.1.1.2.
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TABLE 2.1-7
Aboveground Facilities for the Keystone Cushing Extension

Facility (c Oll.-.lt:‘ll;;,ﬁg;.‘ate] Mitepost
Pump Stations
CE-30 Dickinson, Kansas 49,871
CE-32 Cowley, Kansas 183.470
CE-33 Kay, Oklahoma 228.389
Mainline Valves
v-02 Clay, Kansas 49.971
v-03 Clay, Kansas 53.866
V-04 Dickinsan, Kansas 67.445
v-05 Dickinson, Kansas 77.090
V-08 Marion, Kansas 102.466
v-07 Marian, Kansas 121.507
V-0B Cowlay, Kansas 194 537
V-08 Cowley, Kansas 210.580
v-10 Noble, Oklahoma 244753
V-13 Noble, Oklahoma 256.571
V=11 Payne, Oklahoma 278.242
v-12 Payne, Oklahoma 2B85.462
Densitometers
D-1-CE Kay, Oklahoma 224 554
D-2-CE Payng, Oklahoma 279.442
Terminals {includes delivery sites
and pigging facilities)
Ponca City Temminal Kay, Oklahoma 235934
Cushing Terminal Payne, Oklahoma 281.770

Sonurce: TransCanada 2007c.

Valves

Keystone would canstruct 12 MLVs along the Cushing Extension (see Table 2.1-7). [n addition, each
pump station would have one block valve, Proposed MLV locations were determined by the hydraulic
characleristics of the pipeline, DOT regulations, and environmentat and safety concerns. The valves
would be buiit and would operate as described for the Mainline Project in Section 2.1.1.2,

Delivery Sites

Keystone would install two delivery sites along the Cushing Extension route, at the Ponca City Terminal
(Kay County) and at the Cushing Terminal (Payne County), both in Oklalhoma (see Table 2.1-7). The
delivery sites would be constructed inside the existing terminals, and would operate as described for the
Mainline Preject in Section 2.1.1.2.
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Densitometer Sites

For the Cushing Extension, Keystone would install 1wo densitomeler sites in Oklahoma, one in Kay
County and one in Payne County (see Table 2.1-7). The densitometer sites would be built and operated as
described for the Mainline Project in Section 2.1.1.2.

Pigging Facilities

The Keystone pipeline is designed to permit full pigging capabilities with a minimum interruption of
service. All pig launchers or receivers would be constructed and operated within the baundaries of the
pump stations or delivery sites.

Keystone estimates that three new transmission lines would be required to provide electrical power to the
proposed pump stations along the Cushing Extension. According to Keystone (ENSR 2006a),
approximately |1.5 miles ol new transmission lines would be constructed in Kansas and Oklahoma.
These would comprise one 230-kV and two 138-kV transmission lines. Pole heights would vary
depending on line voliage between 55 and 80 feet, and pole spacing would vary between 370 and

550 feet. The width of the poles and attached eiectrical insulators would range from 9 10 15 feetl.

Keystone does not anticipate thal new substations would be required on any of these transmission
systems. Western is at this time working with Keystone to validate or modify this assumption.

2.1.2.3  Ancillary Facilities

Ancillary facilities for the Cushing Extension would include lateral pipelines, additional temporary
workspace areas, pipe storage and contractor yards, and access roads.

Lateral Pipelines

Two lateral pipelines would be construeted from the Cushing Extension to deliver crude oil to the tank
storage terminals in Ponca City and Cushing in Oklahoma. The Ponca City lateral pipeline would be
approximately 6,618 feet in length, and the Cushing lateral pipeline would be approximately 3,544 [eet.
Construction and operation of the lateral pipelines would be similar to the description for the Mainiina
Project. The pipelines would be constructed within a 110-foot-wide corridor, consisting of a 60-1oot-wide
temporary construction ROW and a 50-foot-wide permanent ROW.

Additional Temporary Workspace Areas

Over 1,700 temporary workspace areas would be required for the Cushing Extension (TransCanada
2007¢). The peneral types of workspace arcas required, and their typical dimensions and acreages are
provided in Table 2.1-8. Specific locations of these workspaces would be modified as the Keystone
Project design pregresses. The temporary workspace areas would be constructed as described in
Section 2.1.1.3.
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TABLE 2.1-8
Additicnal Temporary Workspace Areas
for the Keystone Cushing Extension

Typical Dimension

Type of Workspace Area (length by width in feet at Typical
: Acreage
each side of crossing)
N . . 350 x 140 plus length of
Directionally drilled water bodies drill x 25 1.1+
Waler bodies > 50 feet wide 300 x 100 07
Water bodies < 50 feet wide 250 x 50 0.3
. . 50 x length of crossing .
Bored highways and railraads plus 50 varies
Open-cut or bored county or privale
oads 125 % 50 a1
Foreign pipel!netutility:‘other buried 125 x 5D 0.1
feature crossings
Push-pull wetland crossing 50 x length of wetland varies
Constrqptio_n spread mobilization and 300 x 150 10
demaobilization
Stringing truck turnaround areas 200 x 80 b4

Sources: ENSR 2006a; FransCanada 2007h, c.

Pipe Storage and Contractor Yards

Keystone has identified required pipe storage and contractor yards for the construction phase of the
Cushing Extension {Table 2.1-9). Keystone estimates that 13 pipe storage and six contractor yards would
be required {or construction of the Cushing Extension. Fuel transfer stations would be located only at
contractor yards {TransCanada 2007c), and the pipe storage and contractor yards and temporary fueling

stations would be constructed as described in Section 2.1.1.3.
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TABLE 2.1-9
Potential Pipe Storage Yards and Contractor Yards
for the Keystone Cushing Extension

State/Type of Yard County Combined Acreage
Nebraska
Combination Jefferson a9
pipefcontractor yard
Kansas
Contractor yards Geary 25
Pipe storage yards Clay, Washington, Marion, Dickinson 325
Kansas subtolal a5t
Oklahoma
Pipe storage yards Kay, Mable 123

Source: ENSR 2006a.

Access Roads

Keystone does not plan 1o construct any permanent access reads te the construction ROW. Existing
public and privaie roads would be used on a temporary basis. Twenty-four temporary access reads or
expansions of existing roads would be required for the Cushing Extension. The lengths of these
temporary access roads would range from 0.06 to 1.10 miles, with the majaority less than 0.5 mile. Cnly
one ol the access roads would be mere than | mile. The temporary roads and upgrades to existing roads
would disturb approximately 90.5 acres along the entire Mainline Project ROW. New temporary access
roads or expansion of existing private or public roads would be used and mainitained only with permission
of the landowner or land management agency.

Keystone also would construct short permanent access roads from public roads to the Cushing
Extension’s proposed pump stations, delivery sites, and MLVs, The access roads would be constructed as
described in Section 2.1.1.3.

21.3 Land and Borrow Material Requirements

Table 2.1-10 summarizes the land requirements for the proposed Keystone Project. For the Mainline
Project, approximately 17,205 acres of land would be disturbed during construction. This tatal includes
temporary construction workspaces and the approximately 6,673 acres that would be retained as
permanent ROW. All disturbed acreage would be restored and returned to its previous aboveground use
after construction, excepl for approximately 134 acres of permanent ROW that would serve to provide
adequate space for aboveground facilities (including pump stations and valving) for the life of the
Keystone Project and 6 acres that would be permanent lateral ROW. During construction of pump
stations, valves, and densitometer sites along the Mainline Project, Keysione estimates the need for
approximately 500,000 cubic yards of granular borrow material that would be obtained from existing
local commercial aggregate suppliers (TransCanada 2007h).
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TABLE 2110
Summary of Land Requirements and Surface
Disturbances for the Keystone Project

Land Affected during Land Affected during
Facility Construction® {acres) Operation® {acres)

MAINLINE PROJECT

North Dakota
Pipeline right-of-way (ROW) 2,891 1,314
Lateral ROW 0] 4]
Additional temporary workspace areas 141 o
Pipe and contractor yards 326 1]
Pump station / delivery sites 28 28
North Dakota sublolal 3,386 1,342
South Dakota
Fipelinge ROW 2919 1,327
Lateral ROW (M 0
Additional temporary workspace areas 171 0
Pipe and contractor yards 141 1]
Pump station / defivery sites 22 22
South Dakota subtotal 3,253 1,323
Nebraska
Fipeline ROW 2.850 1,295
Lateral RCW ] 0
Additional tempaorary workspace areas 166 0
Pipe and contractor yards 283 4]
Pump station / delivery sites 28 28
Nebraska sublotal 3327 1,323
Kansas
Fipeline ROW 1337 599
Laleral ROW 0 0
Additional temporary workspace argas 81 o
Pipe and contractor yards 418 o
Pump siation / delivery siles 11 11
Kansas sublotal 1,827 610
Missouri
Fipeline ROW 3,841 1,855
Lateral ROW 0 ]
Additional temporary workspace areas 282 o
Fipe and contractor yards 841 9]
Pump station / defivery sites 34 13
Missour sublotaf 4,498 1,688
llinois
Fipeline ROW 653 343
Lateral ROW 11 G
Additional temporary workspace areas 64 0
217
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TABLE 2.1-10

{Continued)
Land Affected during Land Affected during
Facility Construction” (acres) Operation® (acres)
MAINLINE PROJECT (CONTINUED)
Illinois (continued}
Pipe and contractor yards 175 0
Pump station / delivery sites 11 11
iMinois subtotal 014 380
Mainiine Project subtotal 17,205 6,673
CUSHING EXTENSION
Nebraska
Pipeline ROW 32 15
Lateral ROW 0 0
Additional temporary workspace areas 4 o
Pipe and contractor yards ag 0
Pumip station / delivery sites 0 0
Mebraska sublofal 75 15
Kansas
Pipeline ROW 2,802 1,273
Laleral ROW 0 o
Additional ilemporary workspace areas 158 0
Pipe and contractor yards 351 0
‘Pump station / delivery sites 11 11
Kansas sublolal 3322 1,284
Oklahoma
Pipeline ROW 1,079 496
Lateral ROW 11 &
Additional temporary workspace areas 77 0
Pipe and contractor yards 123 0
Pump station / delivery siles 6 5]
Cklahoma sublolal 1,206 508
Cushing Extension subtotal 4,693 1,807
Keystone Project total 21,898 8,480

o

Ceonstruction dislurbance is based on a lolal of 11{-foct-wide canstruction ROW for 30- and 36-inch-diameter pipe, and a 95-
foot-wlde canstruction ROW for 24-inch-diameler pipa, except in cerlain wetlands, sheflerbeiis, and other foresled areas;
residential areas; and commercialiindusirial areas where a 85-fool-wide construction ROW would be used or in areas requiring
extra width for workspace necessitaled by sile conditions.

Operalion dislurbance is based on a 50-fool-wide permanenily maintained ROW in all areas. Al pigging facilittes would be
located within either pump stalions or delivery siles. MLVs and densitometers would be constructed wilhin the construction
ROW and operated within a 30- by 50-{oot or 50- by 66-feol area, respectively, cenlered on the permanently mainlained 50-
foot-wide ROW. Cither MLVs would be localed within the area associated with the pump station. Consequenlly, the acres for
these aboveyground lacilities are captured within the pipeline ROW and pump stationfdelivery site categories,

Sources: ENSR 2006a; TrapsCanada 2007b, ¢.
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For the Cushing Extension, approximately 4,595 acres of land would be disturbed during construction.
This total includes temporary consiruction workspaces and the approximately 1,807 acres that would be
retained as permanent ROW. All disturbed acreage would be restored and returned to its previous
abeveground use after construction, except for approximately 17 acres of permanent ROW that would
serve to provide adequate space for aboveground facililies for the life of the Keystone Project. During
construction of pump stations, valves, and densitometer sites aleng the Cushing Extension, Keystone
estimates the need for approximately 130,000 cubic yards of pranular borrow material that would be
cbtained from existing local commercial aggregate supplicrs (TransCanada 2007h).

Almost all Jand affecied by construction and operation of the Keystone Project would be privately owned;
less than | percent would be public land. Keystone would seek to acquire the necessary ROW for the
Keystone Project by negotiating easements with landowners alonp the pipeline route. Keystone would
negotiate permanent eascments to construcl, operate, and maintain the pipeline in the permanent ROW
and temporary easements for addilional construction workspaces.

Landowners would receive payment {or granting pipeline ROW easements. Landowners would be
compensated for teimnporary loss of land use and loss of crops or other resources attributable 1o pipeline
construction or operation. They also would receive payment for restoration ol any unavoidable property
damage. 1f an easement cannot be negotiated with the landowner, state eminent domain laws may be
invoked. Keystone also would acquire a limited number of sites in fee for siting pump stations. Keystone
began land acquisition in Illinois, eastern Missouri, and for all pump stalions in late 2006. All other land
acquisitions are occurring in early 2007. Refer to Section 3.9 for additional discussion of easement
acquisition procedures.

2.2 CONSTRUCTION PROCEDURES

The Keystone Project would be designed, constructed, tested, and operated in accordance with all
applicable requirements included in the DOT regulations at 49 CFR Part 195, “Transportation of
Hazardous Liquids by Pipeline,” and in other applicable federal and state regulations. These regulations
are intended to prevent crude oil pipeline accidents and failures. Among other design standards, 40 CFR
Part 195 specifies pipeline material and qualification; minimum design requirements; and protection from
internal, external, and atmospheric corrosion.

Throughout the Keystone Project, Keystone would implement;

» Keystone's Construction Mitigation and Reclamation Plan (Mitigation Plan). The
Mitigation Plan contains construction and mitigation procedures that would be used throughout
the Project to avoeid and minimize impacts, with subsections 1o address specific environmental
conditions, The Mitigation Plan is included in Appendix B.

» Keystone’s Spill Prevention, Control, and Countermeasure (SPCC) Plan. The SPCC Plan
describes spill prevention practices, emergency response procedures, emergency and personnel
protection equipment, release notification procedures, and cleanup procedures ta avoid or
minimize Lhe potential for harmful spills and leaks. Although Keyslone has not yet submitted a
specific SPCC Plan, Section 3.0 of Keystone's Mitigation Plan (Appendix B} describes spill
prevention and containment measures to be followed during consiruction activities. Other topics
related to spill response can be found it Appendix B and in the Emergency Response Plan (ERT)
(Appendix C [see below]).

» Keystone’'s Emergency Response Plan. The ERP identifies emergency personnel and the
logical sequence of actions that should be taken in the event of an emergency involving the
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Keystone system facilities during construction or operation, including written emergency
shutdown procedures, communication coordination, and cleanup responsibilities. A preliminary
draft of Keystone’s ERP was submitted to DOS on July 1, 2006 (Appendix C).

Mitigation and other measures identified would constitute the basic construction design applicabie 1o all
land disturbed by Lhe Keystone Project. This approach would enable construction to proceed with a
single set of specifications, irrespective of the ownership status of the land being crossed. On private
land, this basic design may be modified to accommodate specific landowner requests and preferences.

2.21 Standard Pipeline Construction Procedures

Construction of the pipeline would proceed as shown in Figure 2.2-1. Keystone would construct the
pipeline in five to seven construction spreads or completed lengths, with four to five spreads along the
Mainline Project and one or two spreads along the Cushing Extension (Section 2.2.4). Separate crews
wauld be used for construction of aboveground facilities. The entire process would be coordinated to
minimize the total time a tract of land is disturbed and therefore exposed to erosion and temporarily
precluded from normal use.

Standard pipeline canstruction is composed of specific activities and methods, as described in the
following sections. Special pipeline construction methods are described in Section 2.2.2.

22141 Survey and Staking

Initial construetion involves surveying the limits of the approved work area (the construction ROW
boundaries and any additional temporary workspace areas). A survey crew would stake the centerline of
the proposed trench. Approved aceess roads and existing utility lines would be flagged. Wetland
baundarics and other environmenially and culturally sensitive areas aiso would be marked ar fenced for
protection. Inadverient discoveries of cultural resources would be managed as described in

‘Section 3.11.4.

2.214.2  Clearing and Grading

Clearing and grading crews would protect existing land improvements to the degree practicable, including
landowner fences and gates. Livestock would be contained if necessary by temporary gates and fences.
Vegetation and crops would be cleared and rocks, brush, trees, and other debris would be removed.
[nadvertent discoveries of cultural resources would be managed as described in Section 3.11.4. If burning
is conducted, it would comply with state and local reguiations. Burning would be confined to the center
of the ROW in small pipes or barrels to avoid overheating or damage to trees or structures along the
ROW. Open burning would not take place on cultivated lands.

In wetland or riparian zones, temporary erosion control measures such as sediment barriers (silt fences
and straw bales) and temporary slope breakers (water bars) would be instailed prior to vegetation
removal. Grading would oceur in uneven grade areas to level the working surfice, and disturbed topsoil
would be segregated and piled to prevent mixing of the subsoil and topsoil. Steep side slope areas would
require more severe grading due to the need to avoid unusual bending of the pipeline during instaliation.
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2213 Trenching

Typically, the trench would be excavated to a depth of approximately 7 lo 8 feet. Typical trench widths
in stable scils are about 4 to 5 feet. The DOT requires a minimum of 36 inches of caver in most areas,
and a minimum of 18 inches of cover in rocky areas. Keystone proposes to use a minimum of 36 inches
of cover in racky areas and 48 inches in other locations, as iltusirated in Table 2.2-1 and in Figure 2.2-2,
In some cases, trenching would occur before contractors weld or bend the pipeline joints. Reck would be
excavated by tractor-mounted mechanical rippers or rock trenchers, unless the rock formations are
sufficiently resistant to necessitate blasting with explosives (Section 2.2.2.5). Keysione estimates that

37 miles of the Mainline Project and 9.5 miles of the Cushing Extension would require ripping (use of an
excavator to remove rock and bedrock formations). Excavated rock would be used 1o backfill the trench
to the top of the existing bedrock profile.

TABLE 2.2-1
Minimum Pipeline Cover for the Keystone Project
Location Exs;v‘;i;::a:?;?::’es) Excg\?avt?;,niioncckhes)
All waler bodies 60 36
Dry creeks, ditches, drains, washes, and gullies B0 35
Drainage diiches at public roads and railroads 80 48
All other land 48 36

Source: ENSR 2006a.

Disturbed 1opsoil would be separated from underlying soils in all cases. In areas where only the removal
of trench topsoil is required, it would be stored in a pile on one side of the {rench and the subsoil would be
stored on the other side of the trench (see Figures 2.1-2 through 2.1-9). In areas where topsoil covering
the trench and 1he spoil pile area would be removed, separated topsoil would be stored either on the edge
of the spoil side of the construction ROW or on the edge of the working side of the construction ROW.
This special handling of tepseil would ensure that it is replaced to the original soil sequence prior to
disturbance. Gaps would be left between the spoil piles to prevent stormwater runoff from backing up or
flooding,

To minimize the impact on livestock and wildlife movements during construction, Keystone would leave
hard plugs (short lengths of vnexcavated Lrencl) or install soft plugs (areas where the trench is excavated
and replaced with minimal cempaction) to allow livestock or wikdlife to safely cross the open trench., Soft
plugs would be constructed with a ramp on each side to provide an avenue of escape Tor animals that fall
into the trench.

2.2.1.4  Pipe Stringing, Bending, and Welding

Prior to and/or following trenching, sections of externally coated pipe joints up to 80 feet long would be
transported by truck to the ROW and laid in a line along the trench. Prior to welding, individual pipe
sections would be bent as necessary to it the trench contours. Where extreme bend angles are required,
the pipe sections wauld be factory pre-bent prior to delivery to the working ROW. Along the ROW, a
track-mounted hydraulic pipe-bending machine would be nsed.
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The pipe joints then would be welded into long strings and placed on temporary supports. Keystone
would non-destructively inspect 100 percent of the welds using radiographie, ultrasonic, or other DOT-
approved method, Welds that do not meet established speciftcations would be repaired or removed.
Once the welds are approved, a protective epoxy coating would be applied to the weld joints. The
pipeline then would be clectronically inspecied or “jeeped™ and visually inspected for any fanlts in the
cpoxy coating. Damage Lo the coating would be repaired before the pipeline is lowered into the trench,

2.2.1.5 Installing and Backfilling

Before the pipeline is installed, the trench would be inspected to ensure that it is free of debris that could
damage the pipe or protective coating; the trench would be dewatered where necessary.

Afier thorough inspection, the pipeline would be lowered into the trench. Trench breakers consisting of
foam inserts or stacked sand bags would be used in steeper terrain to inhibit water movement within the
trench. Resistant coatings and rock shields wouid be used in rocky terrain to protect the pipe coating
from scratching and abrasion. In some cases, ine sands and gravels would be used as pipe bedding to
protect the pipeline from damage during installation and operation. In no case would topsoil be used as
bedding material,

After the pipe is installed. the pipeline would be backfilied with previously excavated material. The
material would be pushed back into the trench using bladed equipment, backhoes, or auger-type
backfilling machines. Erosion would be limited by minimizing the linear distance of cleared ROW and
open trench per spread prior to trench closure and ROW stabilization,

2216 Hydrostatic Testing, Pipe Roundness Testing, and Final Tie«In

After instaliation and before operation, the pipeline would be hydrosiatically tested to verify that it can
withstand the internal pressures expected during typical operations. Keystone has ideniified 29 surface
waler sources that could supply water for hydrostatic testing, depending on the flows at the time of testing
and the sensitivity of the individual water bodies Tor other uses (ENSR 2006a). These potential sources
are listed in Section 8.2 of Keystone’s Mitigation Plan (see Appendix B). The testing would occar in
approximately 30-mile isolated sections (up to a maximum of 50 miles). During testing, the pipeline
sepment would be filled with water and pressurized to at least .25 rimes the maximum allowable
operating pressure for at ieast 8 hours, in accordance with 49 CFR Part 195, 17 leaks are found through
pressure loss, they would be repaired, and the pipe section would be retested until inteprity is verified.
Keystone would oblain the test water from rivers and streams along the pipeline route in accordance with
federal, state, and focal permil stipulations. After an individual lest section is complete, test water would
be transferred to another isolated pipe for additional testing {or contaminants and harmful biota ar would
be discharged in compliance with NPDES permit requirements, including pre-treatment if necessary.
Keystone estimates that a total volume of 78 million gallons of test water would be required for the
Mainline Project and an additional 34 million gallons would be required for testing the Cushing
Extension, assuming that test waler could be reused in three test sections (TransCanada 2007b). After all
hydrostatic testing is concluded, a caliper pig that detects any dents or flaws in the pipeline from
fabricatlion or construction events would be lzunched. Any detected “out-of-round” prablems that could
affect pipe integrity would be repaired. Following successful hydrostatic testing and pipe geometry
inspection, all hydrostatic test manifolds would be removed and the final pipeline tie-ins would be welded
and inspected.
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2.21.7 Commissioning

Prior to commissioning, the pipeline would be cleaned and dried, if necessary, with up to 10 pounds per
sguare inch, gauge (psig) of dry air. Commissioning includes verification of the pipeline equipment
operational integrity, including pump stations, valves, and system controls and communications. The
pipeline then would be purged of air, and crude oil pumping and line-filling would begin.

2.21.8 Cleanup and Restoration

Cleanup operations along the ROW would begin as soon as weather and site conditions permit, and would
include construction debris removal, final grading, topseil replacement, and installation of permanent
crosion control structures. Pre-construction conlours would be restored as closely as possible.

Depending on weather and site logistics, final cleanup would be completed in most locations within
approximately 20 days afier trench backfilling. In residential areas, cleanup would be completed within
approximately 10 days. All debris would be taken to a disposal facility.

To stabilize seils, reduce crosion, and reestablish native vegetation, disturbed work areas in non-
cultivated fields would be seeded as soon as practicable, and would be subject to the prescribed dates and
seed mixes specified by the landowners and regulatory agencies. Agricultural lands would be reseeded as
specified in agreements with the landowners.

ROW access would be restricted through gates and barriers in accordance with landowner agrecments.
Pipeline markers would identify pipeline ownership and emergency reporting information, and would be
installed at read and railroad crossings and other locations as required by 49 CFR Part 195, Special
markers visible to aerial patrol pilots also would be installed.

2.2.2 Non-Standard Pipeline Construction Procedures

Keystone would use special construction techniques where warranted by site-specific conditions. These
special construction techniques are described in subsequent sections.

2221 Road, Highway, and Railroad Crossings

Construction of the pipeline across roads, highways, railroads, and existing water ufility lines would be in
accordance with required permits and approvals obtained by Keystone. To minimally disrupt traffic, it is
Keystone's intent that pipeline crossings of major paved roads, primary gravel roads, highways, and
railroads where traffic cannot be interrupied would be accomplished by boring under the road belt, as
illustrated n Figure 2.2-3.

Pits would be excavaled on each side of the crossing to seat boring eqguipment. A hole equal to at least
the diameter of the pipe then would be bored under ihe feature, and a pre-fabricated pipe section would be
pulled through the bored hole. For longer crossings, pipe sections would be welded prior to the pull
beneath the crossing, Construction of these crossings would be expected 1o take from | to 10 days,
depending on the length of the crossing.

Keystone intends that most small unpaved roads and driveways would be crossed using an open-cut
method that typically would be completed within 1 to 2 days. and would require only temporary road
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closure and detours. Where detours are not feasible, at least one lane of traffic would be kept open,
except during pipeline installation. Signs would be used for traffic safety and to reduce traffic disruption.

Permils will be required 1o cross water distribution systems. In South Dakota, the Keystone Mainline
Project would cross the Bon Hemme-Yankton water delivery utility lines at 27 locations. The lines that
would be crossed are PVC or iron pipes ranging in diameter from 1,5 to 18 inches. The water disirict
requires a separation distance of 18 inches, and cathodic protection must be provided by Keystone to
protect iron lines and miscellaneous vaults. Permits will be required that detail the responsibilities,
process, and methodology associated with crossing these and all water Jines.

2,2.2.2  Steep Terrain

Steep slope grades would be reduced as needed for construction safety and pipe contour limitations. The
slopes would be contoured prior to pipeline installation and recontoured to the extent practicable during
site restoration. Cross-slope construction may require cut-and-fill grading. Prior to grading, topsoil
would be siripped and stockpiled—in mosl cases, on the low side of the ROW. After pipeline
installation, the site would be recontoured, topsoil wauld be replaced, erosion control features would be
installed, and site reseeding would be accomplished.

Steep terrain construction would include temporary sediment barriers (e.g., 5ilt fences and straw bales)
and slope breakers (e.p., water bars of mounded and compacted s0il} to reduce soil erosion and transport.
Peimanent slope breakers would be installed during ROW restoration. ROW stabilization would include
re-seeding, mulching, and insiallation of erosion control fabric.

2.2.2.3 Water Body Crossings
Site Preparation

Temporary workspace areas weuld be required an both sides ol all water bodies to stage construction,
fabricate the pipeline, and store materials. These workspuce areas would be located at least 50 feet from
the water’s edge where the adjacent upland consisis of actively cultivated or rotated cropland or other
disturbed land. Before construction, temporary bridges (e.g., subsoil fill aver culverts, timber mats
supporied by flumes, railcar flatbeds, and {lexi-float apparaius) would be installed across all perennial
water bodies. Construction equipnient would be required to use the bridges, except the clearing crew,
which would be allowed one pass through the waler bodies before the bridges are installed. Equipment
refucling and lubrication typically would take place in upland areas that are 100 feet or more from the
edges of lakes, streams, intermittent streams, and wetlands. Section 3.0 of Keystone’s Mitigation Pian
{Appendix B) provides procedures for refueling and lubrication of consiruction vehicles, and identifies
spill prevenlion and contingency planning for these operations.

Perennial Stream and River Crossings

The Mainline Project would cross 272 streams and rivers, and the Cushing Extension would cross 58,
using one of four techniques: the open-cut wet methad (Keystone’s preflerred method), the lume method,
the dam-and-pump method. or the HDD method. Keystone intends 1o install the pipeline at an
appropriate depth 1o address the potential hazard represented by scour during high-flow events as
determined during final design (TransCanada 2007b). Detailed information on Keystone’s proposed
methodology for water crossings and general mitigation planning is presented in Appendix D (Site-
Specific Water Body Crossing Plans) and in Appendix 3 (Keystone's Mitigation Plan).
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In the open-cut wet method, trench excavation occurs as water flows along the stream channel

(Figure 2,2-4). Backhoes typically would excavate the trench and would aceess the streambed from either
side of the crossing, avoiding the channel if possible, depending on the channe! width. In wider sireams
and rivers, equipment likely would operate within the channel. Relatively impermeable trench plugs
would be placed to preclude water flowing into the nearby pipeline trench. Material excavated from the
trench typically would be stockpiled at Jeast 10 feet from the active channel, although wider channels may
require placement within the stream bed, The stockpiles would be constrained as necessary with sediment
barriers to prevent excessive stream siltation.

Afier trench excavation, the pipe would be carried, pushed, or pulled across the water body and instalied
in the trench. To prevent pipe flotalion, the pipe would be covered with reinforced concrete or concrete
weights and then backfilled with either stockpiled or imported materizal, depending on permit stipulations.
Stream banks then would be restored and stabilized.

Keystone occasionally would use the flume and dam-and-pump metheds where technically feasible and
where determined necessary based on permit stipulations. During flume construction, water would be
diverted through the trenching area through one or more flume pipes. During dam-and-pump
construction, pumps and hoses would be used to divert water around the trench area. In each method,
waler flow is not returned to the construction area until pipeline installation and backfilling is complete.
To minimize any streambank, streambed, or water quality impacts, Keystone intends to use the HDD
installation method for the Missouri River {two crossings), the Platte River, the Chariton River, the
Cuivre River {two crossings), the Mississippi River, the Kaskaskia River, and at Hurricane Creek along
the Mainline Project; and at the Republican River, the Arkansas River, the Salt Fork Arkansas River, and
the Cimarran River along the Cushing Extension (TransCanada 2007b). Detailed drawings depicting the
HDD crossings for the Mainline Project are provided in Appendix D.

At an HDD crossing (Figure 2.2.5}, a drilling unit would first set up on one of the river or stream banks.
The setup for HDD would require clearing and disruption of several acres on the entrance side of the
crossing and a segment of construction ROW aligned along the drilling trajeclory on the exit side of the
boring, The ROW between the boring point of entry and the point of exit on the oppasite side of the river
or stream would not be cleared or graded. The minimum drilled length for a 30-inch-diameter pipeline
crossing would be approximately 1,000 feet due to pipe bending constraints {TransCanada 2007b). A
pilot hole is drilled under the crossing, using a rotary bit and clay slurry, and eniarged through repeated
reamings. Pipe sections long enough to span the entire crossing would be staged and welded along the
ROW on the opposite side of the water body and pulled through the drilled and reamed hole. Depth of
cover over the pipeline beneath the 13 proposed HDD river crossings would be approximately 45 feet.

Intermittent Water Body Crossings

The Keystone Project would cross approximately 840 intermittent water bodies on the Mainline Project
and about 133 intermittent water bodies on the Cushing Extension. If dry during construction, Keystone
praposes {0 cross these features using standard upland construction techniques. 1f flowing during
construction, Keystone proposes to perform open-cut wet crossings, as previously described. When
crossing water bodies, Keystone would adhere to the guidelines outlined in its Site-Specific Water Body
Crossing Plans (Appendix D), Keystone's Mitigation Plan (Appendix B}, and the requirements of its
water bady crossing permits,

Site Restoration

Temporary equipment bridges would be removed following construction. River and stream banks would
be temporarily stabilized within 24 hours of completing instream construction. River and stream banks
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ultimately would be restored to pre-consiruction centours or another siable configuration. Erosion control
measures (e.g., rock riprap or gabion baskets (rock enclosed in wire bins), log walls, vegetated geogrids,
and willow cuttings) would be installed as necessary on steep water body banks, as stipulated in permits.
Other stream banks would be seeded with native grasses and mulched or covered with erosion control
fabric. Sediment bairiers would be maintained across the ROW at all water body approaches until
permanent vegetation is established.

2.2.2.4 Wetland Crossings

Keystone has mapped wetland crossing areas using data from wetland delineation field surveys, aeriai
photography, and National Wetland Inventory (NW1) maps. Acreages of wetlands potentially affected by
construction and the specific impacts identified are described in Section 3.4.

Site Preparation

Clearing of vegetation in wetlands would be limited to trees and shrubs cut flush with the ground surface
and removed from the wetland. Stump removal. grading, topsoil segregation, and excavation would be
limited to the area immediately over the trench. During clearing, sediment barriers (silt fences and
stacked straw bales) would be installed and maintained on down slopes adjacent to saturated wetlands,
and within additional temporary workspace areas as necessary to minimize the potential for sediment
runoff. Temporary workspace areas located at least 10 feet from the wetlands perimeter would be
required on both sides of particularly wide saturated wetlands to siage construction, fabricate pipeline,
and store materials. Typical ROW width in saturated wetlands would be 85 fect unless a wider ROW is
needed 1o address nen-cohesive soils

Construction

Constroction equipment would be limited to areas essential for ROW clearing, excavaling the trench,
fabricating and installing the pipeline. back{illing the trench, and restoring the ROW. Ia areas where
access lo the ROW is through wetlands, equipment would be allowed to travel through the wetlands only
if the ground is firm enough or has been stabilized to avoid creating Tuts.

Construction within wetland areas that can support construction equipment withoui equipment mats
would be accomplished using upland cross-country construction techniques (Figure 2.2-6). Topsoil
salvaging and stockpiling would oecur io the extent feasible. Where topsoil has been segregated from
subsoil, the subsoil would be backfitied first—followed by the topsoil. Topseil would be replaced to the
original ground level, leaving no crown over the trench line. In some areas where wetlands overlie rocky
soils, the pipe would be padded with rock-free soil or sand before backhilling with native bedrock and
soil.

Where wetland soils are saturated or inundaled, the pipeline can be installed using the push-pul]
technique. The push-pull technique would involve stringing and welding the pipeline outside the

wetland, and excavating and backfilling the trench using a backhee supported by equipment mats or
timber riprap. The prefabricated pipeline is installed in the wetland by equipping it with buoys and
pushing or pulling it across the water-filled trench. Afier the pipeline is floated into place, the floats are
removed and the pipeline sinks into place. Most pipe installed in saturated wetlands would be coated with
concrete or equipped with set-on weights to provide negative buoyancy.
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Restoration

Because little or no grading would occur in wetlands, restoration of contours would be accomplished
during backfilling. Prior 1o backfilling, trench breakers would be installed where necessary o prevent
subsurface drainage of water from wetlands. Equipment mais, timber riprap, gravel fill, geotextile fabric,
and straw mats would be removed from wetlands following backfilling.

Where wetlands are located at the base of slopes, permanent slope breakers would be constructed across
the ROW in upland areas adjacent to the wetiand boundary. Temporary sediment barriers would be
installed where necessary until revegetation of adjacent upland arcas is successful. Once revegetation is
successful, sediment barriers would be removed from the ROW and disposed of properly.

In wellands where no standing water is present, the construction ROW would be seeded in accordance
with recommendations of the local soil conservation authorities or land management agency.

2225 Blasting

Explosive rock fracturing (blasting) may be required in certain consolidated shallow bedrock areas or
where large boulders occur. Keystone estimates that 6.5 miles of the Mainline Project and [.8 miles of
the Cushing Extension would require blasting (TransCanada 2007b). Keystone would implement strict
safety precautions during blasting and would work to avoid damage to underground structures, cables,
conduits, pipelines, and underground watercourses or springs. Blasting would eccur during daylight
hours, with adeguate notice to adjacent landowners and tenants and in compliance with federal, state, and
local codes and ordinances—as well as manufacturer’s prescribed safety procedures and industry
practices.

2.2.2.6 Residential and Commercial/lndustrial Areas

Keystone used 2005 aerial photography to identify buildings localed within 25 feet of the construction
ROW. These areas are summarized in Table 2.2-2. Prior to construction. Keystone would verify the
proximity of buildings to the pipeline and determine whether the structures are residences or
commercial/industrial businesses. Keystone would develop site-specific construction plans to mitigale
construction-relaled impacts on these areas. Further construction and mitigation measures are identified
in Keystone's Miligation Plan (Appendix B).

2,2.2.7 Fences and Pasture/Rangelands

Before cutting down any fences in the construction ROW for pipeline construction, each fence would be
braced and secured to prevent slacking. To prevent the passage of livestock, openings in the fence line
would be closed with temporary pates. Gaps in natural barriers used for ltvestock control that may be
created by pipeline construction would be fenced according to the landowner's requirements. Upon
completion of construction, temporary fences would be removed and permanent fences, gates, irrigation
ditches, cattle guards, and reservoirs that were maintained during construction would be repaired to pre-
construction conditions or better. Further construction and mitigation measures are identified in
Keystone's Mitigation Plan (Appendix ).
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TABLE 2.2-2
Areas with Buildings Located within 25 Feet of the Construction
Right-of-Way for the Keystone Project
State "Cnunty Milepost Structures

Mainline Preject

North Dakota Barnes 126.8 Single
Sargent 204.9 Singie

South Dakota Marshall 240.3 Single
Hanson 377.9 Single
Hutchinson 403.7 Single
Yankion 429.3 Single
Yankton 433.8 Single

Nebraska Seward 570.9 Single
Seward 5B85.3 Single
Jefferson 627.1 Single
Gage €47.0 Single

Kansas Nemaha 684.8 Several
Nemaha 687.1 Single
Nemaha 693.8 Single
Brown 703.6 Single
Brown 708.7 Single
Doniphan 728.1 Several
Doniphan 733.7 Developrment
Doniphan 734.4 Several

Missouri Buchanan 753.4 Several
8Buchanan 754.4 Several
Buchanan 756.4 Develapment
Buchanan 757.2 Single
Clinton 7718 Single
Chinton 773.3 Single
Clinton 777.1 Several
Clinion 7856 Several
Clinton 789.2 Single
Caldwell 794.0 Single
Caldwell 796.4 Single
Caldwell 802.9 Single
Caldwell B07.7 Single
Caldwell 810.5 Single
Carroll 822.3 Single
Carrolt 823.8 Single
Carroll 824.6 Saveral
Carroll 827.8 Single
Carrall 830.8 Several
Carroll 832.9 Single
Charitan 8427 Single
Chariton 548.5 Several
Chariton B858.4 Single
Chariten 859.5 Several
Charitan 859.7 Single
Chariton 867.4 Several
Chariton B71.9 Single
Randaolph 877.6 Several
Randalph 881.2 Single
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TABLE 2.2-2
{Continued)
State County Milepost Structures

Mainline Project {(continued)

Missouri {continued) Audrain 905.% Developmeant
Audrain 908.8 Single
Audrain 914.4 Saveral
Audrain 926.4 Single
Montgomery 9437 Single
Montgomery 8458 Single
Montgamery 947.6 Single
Montgomery 948.6 Several
Montgomery 950.8 Development
Montgomery 852.3 Several
Lincaln 956.1 Single
Lincoin 956.7 Single
Lincoln 961.3 Several
Lincoln 965.9 Several
Lincoln 968.4 Development
Lincaln 972.2 Several
Lincaln 975.8 Singte
Lincoin 978.7 Several
St. Charles 982.3 Several
St. Charles 883.3 Single
St Charles 10G7.8 Single
St. Charles 10136 Single

illinois Madison 1024.5 Single

Gushing Extension

Nebraska NA NA None

Kansas Marion 1246 Single
Butler 156.4 Development
Butler 162.0 Single
Cowley 180.3 Single
Cowley 208.3 Several

Cklahoma Kay 233.2 Development
Nohle 241.9 Several
Noble 248.7 Single
Noble 258.7 Single
Payne 269.7 Several
Payne 270.5 Single
Payne 274.5 Development
Payne 279.4 Single
Payne 289.6 Single
Payne 291.7 Single

NA = Naot applicable.
Sources: ENSR 2006a, TransCanada 2007b.
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2.2.2.8 Forestlands

Keystone would ensure that pipeline construction activities would canse minimal effects on forestlands by
managing and minimizing impacts when clearing, grubbing, and grading trees, brush, and stumps.
Keystone would follow specific construction and mitigation measures, as identified in Keystone’s
Mitigation Plan (Appendix B) and as specified in applicable federal, state, and local permits.

223 Construction Procedures for Aboveground Facilities

Keystone would eonstruct aboveground facilities as described below.

2.2.3.1 Pump Stations

Site construction activities at pump stations would include clearing and grading, installing foundations for
the electrical buildings and support buildings, and erecting the pump slation support structures. A block
valve would be installed in the main line, with twa side block valves—one to the suction piping of the
pumps and one from the discharge piping ol the pumps. Materials laydown and construclion activities
would be within the proposed site layout area. Figures 2.2-7 and 2.2-8 illustrate typical plot plans for
pump stations without and with pigging facilities, respectively.

Pump station sites would be cleared and graded, and foundations for the pump supports, the electrical
building, and the support building would be installed. The electrical building would include etectrical
systems, communications, and control equipment. The support building would house a smali office and
washroom. Each pump station would require electricity and telephone facilities, which would be obtained
from local utilities. Table 2.2-3 summarizes electric power and distribution line requirements.

Aboveground and below ground crude oil piping would be instailed and pressure tested (Section 2.2.1}.
The pipes then would be tied in to the main pipeline. Piping installed below grade would be coated for
corrosion protection prior to backfilling, and all below-grade facilities would be protected by a cathodic
protection system. Prior to commissioning the pumps, controls, and safety devices would be checked and
tested. The pump station sites then would be regraded, and a permanent security fence would be installed.

2,2.3.2 Mainline Valves

Construction of MLVs would be concurrent with construction of the pipeline. When not located at pump
stations, MLVs would be construcled within a fenced 30-faot-wide by 50-foot-long site located in the
pipeline construciion ROW and centered on the 50-foot-wide permanently maintained ROW. To allow
continuous access, ML Vs typically would be located near public roads. If necessary, shorl permanent
access roads or approaches would be constructed in the permanent ROW to each MLV site. The MLVs
would operate on locally provided power.

Selected MLVs would be remotely monitored. For each remote terminal unit (RTU), a small skid-
mounted building with a cabinet attached to a wooden pole would be installed. Conduit and wiring would
be instalied to connect the RTU to adjacent MLVs.
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TABLE 2.2.3
Summary of Pump Station Electrical Power Supply
Requirements for the Keystone Project

Station Lacal Utility Service Description
MAINLINE PROJECT
North Dakota
Pump station ML #15 NODAK Electric Approximately 8 miles of new 69-kilovolt (kV) transmission
Cooperative line fram existing 69-kV line to main substation at pump

stalion site. Approximately 25 miles of existing 69-kV line
upgrades. Main pump station substation with 15-mitlion
volt-amps (MVA) 69/4.16-kV transformer.

Pump station ML #18 NODAK Electric Approximately 1 mile of new 69-kV {ransmission line from
Cooperative existing 68-kV line to main substation at pump station site.
Main pumnp station substation with 15-MVA £9/4.16-kV
transicrmer.
Pump station ML #17 NODAK Electric Approximately 11.5 miles o new 88-kV transmissicn line
Cooperative fram existing 69-kV line 1o main substation at pump station

site. Appreximately 17 miles of existing 69-kV line
upgrades. Main pump staticn substation with 15-MVA
69/4.18-kV transformer,

FPump slation ML #18 Ottertail Power Campany Approximately 18 miles af new 115-kV transmission ling to
main substation at pump station site. Remole end
upgrades. Main pump staticn substation with 12/16-MVA
115/4.18-kV transformer,

Pump station ML #19 Dakota Valtey Electric Approximately 29 miias of new 115-kV transmissicn line
Cooperative from Foreman substation to main substation at pump

station site. Remote end upgrades. Main pump station
substation with 12/16-MVA 115/4.18-kV transformer.

South Dakota

Pump station ML #20 Lake Region Electric Approximately 13 miies of new 115-kV transmizsion line
Assaociation, Inc. frorn Groten substation to main subslation at pump siation
site. Remote end upgrades. Main pumyp station substation
with 15-MVA 115/4.16-kV transformer.

Pump station ML #21 Dakota Energy Cooperative, Approximaiely 3.7 miles of new 62-KV transmission line
Inc. from a new 230/65-kV substation to main substation at
pump station site. Main pump station substation with 15-
MVA 68/4.16-kV transformer. Note: Keyslone moved PS-
21 across a streel from Clark County and into Beadle

Couniy.
Pummp station ML #22 Central Electric Appraximalely 12 miles of new 115-kV transmission line
Cooperative, Inc. from a new 230/115-kV substation to main substation at

pump station site. Main pump station substation with
15-MVA 115/4.16-kV transformer.

Pump station ML #23 Southeastern Eleclric Approximately 19 miles of new 115-kV transmission line
Service Cooperative, Inc. from a new 230/115-kV substation to main substalion at
pump station site. Main pump station substation with
15-MVA 115/4.16-kV transformer.

MNebrashka
Pump station ML #24 Nebraska Public Power Approximately & miles of new 6§3-kV transmission line from
Bistrict a new 115/69-kV substation to main substation at pump
station site. Main pump station subslation with 15-MVA
6914.18-kV transformer,
Pump station ML #25 Nebraska Public Power Approximalely 3 miles of new 34.5-kV transmigsion ling

District from a new 115/34.5-kV substation o main subsiation at
pump station site. Main pump station substation with 15-
MVA 34.5/4 16-kV transformer.
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TABLE 2.2-3

(Continued)

Station

Local Utility

Service Description

Pump station ML #26

Pump station ML #27

Pump station ML #28

Kansas
Pump station ML #29

Pump station ML 230

Missouri
Pump station ML #31

Fump station ML #32

Pump station ML #33

Pump station ML #34

Pump station ML #35

Purrip station ML #38

MAINLINE PROJECT (CONTINUED)

Nebraska {continued)

Neabraska Public Power
District

Nebraska Puhiic Power
District

Nebraska Public Power
District

Westar Energy

Doniphan Electric
Cooperative

Platte-Clay Electiic
Cooperative

Kansas City Power & Light

Kansas City Power & Light

Cenirat Efeciric Caoperative

Central Electric Power
Cooperative

Ameren UE

Approximately 4 miles of new 34.5-kV transmissicn line
tapping an existing 34.5-kV line to main substation at pump
station site. Main pump station substation with 10-MVA
34.5/4,18-kY transformer.

Approximately 2.5 miles of new 115-kV transmission line
tapping an existing 115-kV line {o main substation at pump
station site. Remote end upgrades. Main purmp station
substation with 15-MVA 115/4.16-kV transformer. Note:
Keystone moved P5-27 across a street out of native
grassland and into pasture land.

Approximalely 9 miles of new 68-kV transmission line from
local substation to main substation at pump station site.
New 115/69-kV substation and rebuilding 4 miles of
34.5-kV line to 8-kVY. Main pump station substation with
15-MVA 69/4.18-KkV transformer.

Approximalely 4.5 miles of new 115-kV transmission line
tapping an existing iine to main substation at pump station
site. Remote end upgrades. Main pump station substation
with 10-MVA 115/4.16-kV transformer.

Approximately 2.8 miles of new 34.5-kV lransmission ling
tapping an existing line to main substiation al pump station
site. Main pump station substation with 15-MVA 34.5/4.16-
kV transformer, Note: Keystone moved PS-30 out of the
creek bed and across a street.

Mo powerlines are required. Nota: Keystone moved PS-31
next to the Rockies Express compressor station to
eliminate additional power lines.

Approximately 6 miles of new 34.5-kV line from an existing
subslalion lo main substation al pump station site. Remote
end upgrades. Main pump station substation with 7.5-MVA
34.5/4 16-kV transformer.

Approximalely 0.5 mile of new 34.5-kV transmission line
tapping an existing line to main substation al pump station
site. Main pump station substation with 7.5-MVA
34.5/4.16-kV transformer.

Note: Keystone moved PS-34 {o a site collocated with an
existing substation. Power lines are not required.

Appraximately 0.5 mile of new 69-kV transmission fing
tapping an existing line to main substation at pump station
site. Main pump station substation with 15-MVA
£69/4.16-kV transformer. Note: Keysione moved P5-24 to
a site that is nearer electrical lines to reduce power line
costs,

Approximately 0.5 mile of new 34.5-kV transmission line
lapping an existing line to main substation at pump station
site. Main pump station subsiation with 15-MVA 34 .5/4.16-
kY transformer.

Draft EIS
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TABLE 2.2-3

{Continued)
Station Local Utility Service Description

MAINLINE PROJECT (CONTINUED)

illinols

Pump station ML #37 Ameren P Less than 0.5 mile of new 34 3-kV transmission line from
nearby utility to main substation at pump station site. Main
pump station substation with 5-MVA 34.5/4.16-kV
transformer.

Pump station ML #38 Te be determined About 1 mile of new 115-kV transmission line {o a

115/4.168-kV substation would be required. This pump
station would be installed only if the Project meets the
591,000-barrels-per-day capacity (expansicn).

CUSHING EXTENSION

Kansas

Pump station CE #30 To be determined Approximately 2.5 miles of new 230-kV transmission line
tapped coff an existing 230-kV line. Main pump station
substation with a 15-MVA transformer, Remole end
upgrades as required.

Pump station CE #32 To be determined Approximalely 9 riles of new 138-kV transmission line
lapped off an existing 138-kV {ine. Main pump staticn
substation with a 10-MVA transformar. Remote end
upgrades as reqguired.

Oktahoma

Fump station CE #33 Te be determined Approximately 0.8 mile of new 138-kV transmission ling
tapped off an existing 138-kV line. Main pump station
substation with a2 12-MVA transformer. Remole end
upgrades as required,

ML Mainline Project.

CE Cushing Exiension.

Sgurces: ENSR 2008a, TransCanada 2007c.

2.2.3.3 Delivery Sites, Densitometer Sites, and Pigging Facilities

Where delivery and densitometer sites and pigging facilitics are collocated with pump stations,
construciion would occur as part of the pumping station construction schedule, and would be perfermed
similarly to the pump stations. These sites also would require locally provided power. Certain
densitometer siles would be remotely monitored. They would be connected lo adjacent lacilities as
described for MLVs in Section 2.2.3.2.

2.2.3.4 Transmission Lines

Construction of transmission lines would be scheduled and performed by local power providers
contracted with Keystone at a future date. Each of the U.S. pump stations would require a new substation
that would receive power from nearby transmission lines. Routing of the overhead transmission lines
linking the substations and the existing lines are provided in the Keystone Pipeline Projeci Environmental
Report (ENSR 2006a) and summarized in Table 2.2-3. Subsequerd changes (o the pump station kocations
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and associated power line reroutes have occurred due 1o reassessment of supply options, electrical loads,
and proximity io existing lines (TransCanada 2007c).

Currently, power providers are proposing to build 18 new power lines; the voltage ratings of the lines
would range from 34.5 to 115 kV, with the majority being either 6% or 115 kV. In addition to the

24 substations associated with the pump stations, six new source substations would be constructed: one
in North Dakota, three in South Dakota, and two in Nebraska, Supplemental filings will provide details
on the additional substations (TransCanada 2007c¢).

It is assumed that, prior to power line construction, easements would be negotiated and that any necessary
ROW clearing and grading would proceed afier NEPA compliance review and acquisition of required
permits. I1 is Keystone’s assumption that the majority of the required transmission lincs would paraiiel
existing county road ROWSs, and it is further assumed thal no substation construction would be necessary
to accommodate Keystone Project power requirements. It is assumed that either steel or wood poles
would be instalied along the transmission corridors, embedded and anchored as required to achieve
appropriaie stability. Wire conductors weuld be installed through pulling or reeling, as determined by the
selected contractors. Insulators also would be installed as needed. No olher information on the
alignment, design, or construction of the proposed transmission lines is currently available.

2.2.4 Construction Schedule and Workforce

Keystone proposes to begin construction on the Mainline Project in early 2008. Construction is expected
1o last 18 months, ending in September 2009, with a proposed in-service date of November 30, 2009
Work on the Cushing Extension would begin in late 2009 or early 2010, with a proposed in-service date
of 2010,

Keystone proposes to construct the Mainline Praject nsing four to five construction spreads and the
Cushing Extension using one or two spreads (Table 2.2-4). Construction would occur simutltanecusly on
all Mainline Project spreads. Each spread would require 15 months to complete. Keystone anticipates a
workforce of approximately 500 10 600 construction personnel per spread and a tolal peak work force of
approximately 2,500 10 3,000 construction persennel. Construction personnel would consist of Keystane
employees, contractor employees, construction inspection siaff, and environmental inspection staff.

Keystone proposes construction of the Mainline Project’s aboveground facilities in spring 2008.
Construction of each pump station would require approximately 20 to 30 additional workers.
Construction of pump stations would be completed in 18 months.

Through its construction contractors and subcontractors, Keystone weuld attempt 1o hire temporary
construction stafl from the local work force. At peak employment, Keystone anticipates that
approximately 10 to 15 percent of the construction workforce would be locally hired.

23 OPERATIONS AND MAINTENANCE

Keystane would operate and maintain project facilities in accordance with the DO regulations in

49 CFR Parls 194 and 195 and other applicable federal and siate regulations. Operation and maintenance
of the pipeline system typically would be performed by Keystone personnel. Keystone estimates that the
operational pipeline workforce wouid comprise about 20 U.S. emplayees.
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TABLE 2.24
Construction Spreads Associated with the Keystone Project

Approximate Length of

Spread Number Location Construction Spread

Mainline Project

Spread 1 Cavalier, North Dakota to Spink, South Dakota 300 miles
Spread 2 Beadie, South Dakota to Gage, Nebraska 330 miles
Spread 3 Marshall, Nebraska to Chariton, Missouri 215 miles
Spread 4 Chariton, Missouri to Patols, lllinois 220 mites

Cushing Extension
Spread 5 Jefferson, Nebraska to Cushing, Oklahoma 300 miles

Source: ENSR 2006z.

2.31 Normal Operaticns and Routine Maintenance

During operations, Keystone would regularly monitor the pipeline both electronically and through aerial
and ambulatory pipeline integrity surveys at a frequency consistent with 49 CFR Part 195. These surveys
are conducted to identify any encroachments or nearby construction activities, as well as any ROW
erosion, exposed pipe, or visual or olfactory evidence of potential crude oil releases. Keystone would
encourage local landowners Lo report any pipeline integrity concerns to Keystone or to OPS. Keystone
would monitor cvidence of population changes and identify HCAs as necessary. In addition, MLVs
wotild be inspected annually. All operation and maintenance work would be performed in accordance
with OPS requiremenis,

As part of the regular surveys, IKeystone would identify areas where permanent erosion control devices
require repair or additional erosion control devices are necessary to prevent future degradation. Keystone
would further monitor the ROW io identify any areas where soil productivity has been degraded as a
result of pipeline construction, and reclamation measures would be implemented to rectify any such
concerns.

Woody vegetation along the pipeline permanent ROW would periodically be cleared using mechanical
mowing or culling. Supervisory Control and Data Acquisition (SCADA) facilities would be located at all
pump stations and delivery facilities. The pipeline SCADA system would:

» Provide MLV position remate indication,

e Provide MLV remote closing and opening contrel from a control center,
Provide remote indication of line pressure and temperature, and

» Provide remote indication of delivery flow and otal flow,

The Keystone pipeline centrol center would be manned 24 hours per day and 365 days per year. A
backup contrel center also would be constructed. Primary and backup communications systems would
provide real-time information from the pump stations and conneclion to field personnel. State-of-the-art
pipeline monitoring systems in the control center would include a leak detection system capable of
identifying abnormal conditions (see Section 2.3.2) and initiating visual and audible alarms if an
operating condition that warrants eperator investigation is identified. Serious abnorinal situations that are
not invesligated would initiate automatic pipeline shutdown systems.
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2.3.2 Abnormal Operations

Abnormal operaling procedures would be implemented in accordance with 49 CFR Section 195.402(d).
In the event of any unusual situation, the operations manager on duty would alter the pipeline’s operation.
If pressure indications change, the pipeline controlier would immediately evaluate the situation. Ifa leak
is suspected, Keystone would initiate its ERP. If a pipeline segment is shutdown duc to a suspected leak,
operation of the affected segment would not be resumed untii the cause of the alarm (e.g., false alarm by
instrumentation or leak} is identified and repaired. Tn the event of a reportable leak, DOT approval would
be required to resume operation of the atfected segment.

As per 49 CFR Part 195, Keystone would perform aerial surveillance of the pipeline ROW at least
26 times a year. Keystone also would use both software associated with the SCADA monitoring system
and volumetric balancing to assist in leak detection during pipeline operations,

The smallest leak that Keystone’s SCADA sysiem would be capable of detecting is in the range of 1.5 to
2 percent by volume in approximately 140 minutes (TransCanada 2007b). It would constantly monitor
pipeline operation to detect potential jeaks greater than or equal to this minimum detection level. The
SCADA system and leak detection software would fully comply with industry standards (API 1149),
Using real-time dynamic-flow modeling software, line-pack compensated volumetric balancing, and a
hydraulic gradient model, the SCADA system would check pipeline conditions {flow rates, pressure,
temperature, and fluid density) every 3 to 5 seconds while the pipeline is actively transparting crude oil.
Pressure transducers and other monitoring equipment would be located at pump stations, and data from
these locations would be transmitted via satellite to the centralized SCADA localion. If a real-time
measurement exceeds a predetermined threshold, the information would be sent to the SCADA system
and the operator would take corrective actions. Compared to older leak detection programs, line-pack
compensated volume balancing represents an improved method for volume accounting that calculates
changes in fluid velume in the pipeline.

When the Keystone pipeline is not actively transporting oil, the pipeline would enter a “stalic™ mode,
Because crude oil would not be moving, the pressures between pressure transducers should remain
relatively constant after accounting for temperature changes and other minor pressure changes.

2.3.21 Emergency Response Procedures

System emergencies could result from natural or human-induced evenis that lead to damage to critical
components of the pipeline system. In the event of a system emergency, pipeline flow would be stopped
and would not resume until the cause of the problem (e.g., instrumentation failure or feak) was detected
and if necessary, repaired.

Keystone would be required te prepare site-specific ERPs for the system, which would be submitted to
and approved by OPS prior 1o operation. A preliminary draft ERDP was submitted to DOS on July 1, 2006
(see Appendix C). The final ERP would establish:

» Guidelines and procedures to be followed in emergencies in order to minimize hazards resulting
from pipeline emergencies;
» Procedures for training Keystone’s employees on emergency procedures; and

» (Guidelines for continuing educational programs designed 1o inform the public of the procedures
to follow in recognizing and reporting an emergency condition, in compliance with the
recommended practice of AP 1162,
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1f an oil release occurred, Keystone would be required to immediately notify the National Response
Center in the event that the release of crude oil violates water quality standards, creates a sheen on water,
or causes a sludge or emulsion to be deposited beneath the surface of the water or upon adjoining
shorelines (40 CFR Part 112). In addition to the National Response Center, Keystone would make timely
notifications 1o other agencies, including the appropriate Local Emergency Planning Committees,
sheriff’s departments, applicable state’s environmenial departments, EPA, and affecied landowners,

While a typical potential oil spill response could likely be handled by Keystone, significant releases could
require assistance from Jocal. state, or federal agencies. Under the National Contingency Plan, EPA is the
lead federal response agency for cil spills occurring on land and in inland waters. EPA would evaluate
the size and nature of a spill, its potential hazards, the resources needed to contain and clean it up, and the
ability of the responsible party or Jocal authorities to handle the incident. EPA would monitor all
activities to ensure that the spill is being contained and cleaned up appropriately.

A fire associated with a crude oil spill is relatively rare. According to historical data (OPS 20053), only
about 4 percent of reportable liquid petroleum spills are ignited. In the unlikely event of a fire,
firefighters would take actions to prevent the conflagration from spreading to adjacent foliage or
structures. Fire departments might choose to extinguish a small- or moderate-sized crude oil fire; in
certain cases, however, the best course of action may be to let the fire burn itself out. 1t is Keystone’s
ntent to work with emergency respense agencies to provide pipeline awareness education and other
suppord within the local communities along the proposed pipeline corridor.

2.3.2.2 Remediation

In the event of an oil release, corrective remedial actions would be required by relevant federal, state, and
local regulations and could be enforced by EPA, GPS, and other state and local agencies with potential
jurisdiction. Required remedial actions may include:

* A detailed remedial investigation of environmental contamination resulting from the release,

* Determination of the appropriate scope of cleanup and restoration for coniaminated soils,

s Determination of the appropriale scope of cleanup of conlaminated surface water and
groundwater,

» Implementation of soil and groundwaler remediation,
» Delermination of natural resource damages resulting from oil release, and

» Enforcement of penalties related to a natural resources damage assessment,

Several federal and state regulatory programs are involved in spill response, including at the federal level
the National Oil and Hazardous Substances Pollution Contingency Plun (40 CFR Part 300), the CWA,
and the Oil Pollution Act of 1990,

2.4 FUTURE PLANS AND ABANDONMENT

The Keystone pipeline initially would be capable of transparting 435,000 bpd and could be expanded to a
capacity of approximately 591,000 bpd. While there is no cerfainty that the Project would reach this
potential, the expansion would require ane additional pump station to be constructed in Bond County,

2-37
Draft EIS Keystone Pipeline Project



lllincis and additional pumps at existing pump stations. In addition, Keystone is still evaluating whether
sufficient shipper support warranis construction of the Cushing Extension,

The propesed Keystone pipeline is expected 1o operate for 50 years or more. At this time, Keystone has

not submitted plans for abandonment of these facilities at the end of their operational life. If eventually
necessary, abandonmemnt would proceed according to regulations in place at the time.

2.5 REFERENCES

ENSR. 2006a. Keystone Pipeline Project Environmental Report. Updated November 15, 2006.
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Liquid Accident Data -- Pre 1986. Available online at: <hitp://ops.dot.gov/stais/IA98.him>.

OPS. See Office of Pipeline Safety.
TransCanada. See TransCanada Keystone Pipeline, L.P.

TransCanada Keystone Pipeline, L.I*. 2007b. Response to Dala Request #1. Submitied to U.S.
Department of State by TransCanada Keystone Pipeline, L.P. Application for Presidential Permit.
January 29,

TransCanada Keystone Pipeline, L.P. 2007c. Response to Data Request #2. Submitted to 1.5,
Department of State by TransCanada Keyslone Pipeline, L.P. Application for Presidential Permit,
April 4. :
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3.0 ENVIRONMENTAL ANALYSIS

The environmental consequences of constructing and operating the proposed Keystone Project would
vary i duration and significance. Four levels of impact duration were considered: temporary, short term,
long term, and permanent. Temporary impacts generally occur during construction, with the resources
returning to pre-construction conditions almost immediately afterward. Short-term impacts could
continue for approximately 3 years foliowing construction. Empacts were considered long term if the
resources would require more than 3 years to recover. Permanent impacis would occur as a resvlt of
activities that modify resources to the extent that they would not return te pre-construction conditions
during the life of the proposed Keystone Projeci, such as with censtruction of abaveground structures,

An impact resuliing in a substantial adverse change in the envirenment would be considered significant,

This section discusses the alfected environment, construction and operations impacls, and mitigation for
each affected resource. Keystone has indicated that it would implement certain measures to reduce
environmental impacts. These measures have been evaluated and additional measures that might be
necessary to further reduce impacts are recommended. The recommended measures are shown as
bulieted, boldface paragraphs in the text of the EIS.

Conclusions in this BIS are based on the analysis of environmental impacts and the following
assumptions:

» Keystone would comply with all applicable laws and regulations;

» The proposed facilities would be constructed as described in Section 2.0 of this EIS; and

» Keystone waunld implement the mitigation measures identified in the Environmental Reporl
(ENSR 2006a) and supplemental filings to the DOS.
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31 GEOQLOGY
3.1.1 Physiography and Surface and Bedrock Gealogy
31141 Affected Environment

The proposed Keystone Project ROW crosses the U.S./Canada border at the western edge of the Lake
Agassiz Plain, and then ascends the Pembina Escarpment to the Northern Glaciated Plains (Bryce et al.
1998). The Lake Agassiz Plain is named for glacial Lake Agassiz, the most recent in a series of
proglacial lakes that, during the Pleistocene, filled what is now the Red River Valley. The resulting plain
is composed of lacustrine sediments underlain by glacial 1ill; it is extremely flat except at its margins,
where sandy former deltas and beach ridges mark the multiple shorelines of glacial Lake Agassiz. The
Pembina Escarpment marks the northeastern boundary of the Northern Glaciated Plains, a flat to gently
rolling region of fertile glacial drift dotted with temporary and seasonal wetlands. The proposcd
Keysione Project ROW traverses most of Nerth Dakota and all of South Dakota within the Northern
Glaciated Plains.

South of its Missouri River crossing at the South Dakota/Nebraska border, the proposed ROW crosses the
Western Comn Belt Plains for 65 miles before entering the Central Great Plains near Columbus, Nebraska
(Chapman et al. 2001). The proposed route continues south through the Central Greal Plaias 1o the
Smoky Hills, north of the Kansas/Nebraska border, wiere the proposed Mainline Project ROW turns east-
southeast and crosses Kansas within the Western Corn Belt Plains to another crossing of the Missouri
River at the Kansas/Missouri border. The Western Corn Belt Plains are characlerized by level ta gently
rolling plains formed in glacial till, locally interrupted by moraine hills and loess deposits. The Central
Great Plains crossed by the proposed ROW include the rolling dissected Central Nebraska Loess Plains,
the alluvial Platte River valley, and the Rainwater Basin Plains, fiat to rolling loess plains with many
closed watersheds that formerly supported natural wetlands. The proposed Cushing Extension branches
off at the point where the proposed Mainline Project turns eastward. The Cushing Extension continues
south into Kansas and Qklahoma; its route is described below, afler state-specific descriptions of the
proposed Mainline,

Twenty miles into Missouri the proposed Mainline Preject ROW crosses into the Central Irregular Plains,
where it remains until it descends into the Interfor River Valleys and Hills region, approaches the
Mississippi River, and crosses into Illinois before reaching its terminus at Patoka, Illineis (Chapman et al.
2002, Woods et al. 2006). The Central Irregular Plains are a region of gentle irregularly-dissected
iopograpity buiit upon clayey glacial drift. Toward the eastern edge of the region, the topography is
flatter—with streams that drain east toward the Mississippi. entering the Interior River Vakleys and Hills
region as they go. The Interior River Valleys and Hills region crossed by the proposed ROW incorporates
wide alluvial valleys and terraces, forested river bluffs and hills, and partially-dissected till plains,
underiain by Paleozoic sedimentary rocks.

Because the geological surface traversed by the proposed Keystone Project has been formed by a series of
continental glacial advances and retreats, most of the proposed ROW is underfain by thick quaternary
secliments and depth to bedrock is typically much greater than 5 feet, but there are 330.8 miles of soils
that indicate potential shallow bedrock. This bedrock-controlled terrain is located primarily within the
Missouri and Mississippl River valleys and locally found along the more deeply incised stream valleys.
The locations and characteristics of near-surface bedrock are described more fully in the following
sections on physiography by state.
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Mainline Project Route
North Dakota

Throughout North Dakota, the propesed Mainline Project ROW lies within the Dakota-Minnescta Drift
and Lake-Bed Flats physiographic subdivision (Hammond 19635), an area of low-relief glacial moraines
and lakebeds (Radbruch-Hall et al. 1982). The proposed ROW traverses seven EPA Level 1V
Ecoregians, each with a distincl physiography {(Bryce et al. 1998). Regional physiographic characteristics
are presented in detail in Table 3.1.1-1.

The proposed Mainline Project ROW crosses the U.S./Canada border in the Red River Valley, part of the
Lake Agassiz Plain. A fter crossing the Pembina River at MP 7, the proposed ROW ascends the Pembina
Escarpment, and then runs roughly parallei to the Pembina Hills above 1he western edge of the Red River
Valley for the remainder of its path through North Daketa.

Elevations along the proposed route range between 950 and 1,550 {eet above mean sea level {amsl). The
greatest local relief is found where the proposed ROW crosses the Pembina and Sheyenne River valleys;
elevation changes between river crossing and valley wali are on the order of 200-300 feet (ENSR 2006a).

Surface materials along most of the proposed Mainline Project route consist of unconsolidated alluvium,
lake sediments, and glacial drift (Bluemle 1977), but bedrock consisting of Upper Cretaceous marine
shale and limestane is exposed at outcraps along gullies and valleys in the Pembina Escarpment (Bluemle
and Ashworth 2002). A total of 4.3 miles of potential shallow bedrock lie along the propesed Mainline
Project ROW in North Dakota.

There are no known areas of karst along the proposed Mainline Project route in North Dakota,
South Dakota

The proposed Mainline Project ROW continues through South Dakota within the Dakota-Minnesota Drift
and Lake-Bed Flats physiographic subdivision (Hammond 1965). It traverses five EPA Level [V
Ecoregions (Bryce et al. 1998), physiographic characteristics of which are presented in detail in

Table 3.1.1-2,

The proposed ROW enters South Dakota at MP 217 and proceeds southward along the James River
Valiey, a broad north-south trending valley of Jow relief situated between the Coteau du Prairies 1o the
east and the Coteau du Missouri to the west (SDSGS 1964).

Elevations along the propesed route range between 1,300 and 1,150 feet amsl. Local relief'is slight
except where the ROW crosses the James River and also where i1 descends to the Missouri River Valley;
ghevation changes at the James River crossing are about 140 feet, those at the edge of the Missouri River
valley are about 100 feet (ENSR 2006a).

Surface deposits consist of glacial till, loess, and alluvium (Martin et al. 2004). For the most part the
underlying bedrock is similar to that described for North Dakota, consisting of shale, limestone, and
sandstone of the Pierre Shale, Niobrara Formation, Carlile Shale, and Greeahom Formation (Martin et al.
2004). Dakota Formation sandstone and shale may be present in places, and in Hanson County (MP 365~
378) some bedrock consists of Precambrian quartzite (ENSR 2006a). Outcrops are occasionally present
along road cuts and streams in South Dakota, but the proposed Mainline Project ROW does not cross any
arcas of known potential shallow bedrock.

3.1-2
Draft EIS Keystene Fipeline Project
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TABLE 3.1.1-1
Physiographic Characteristics of Ecoregions Crossed
in North Dakota by the Keystone Mainline Project

Elevation
Range (feet Lacal
Milepost above mean Relief
Range Physicgraphic Description sea level) {feet} Surface Geology Bedrock Geology

Lake Agassiz Plain—Glacial Lake Agassiz Basin’

0-6 Extremely flat glaciai lake plain. Streams 790-1,200 1-50 150-300 feet of glacial drift Cretaceous shales and
and rivers sluggish, meandering, and overlain by up to 95-funt siltfclay  sandstones, Crdovician and
highly turbid with targe sediment loads. lake deposits Pracambrian basemeant
Ditching and channelization common.

Lake Agassiz Plain—Sand Deltas and Beach Ridges °

B-16 Farallel ridges up to savearal miles wide 800-1,200 40-250 Stratified sand and gravel beach  Cretaceous shales and
composed of medium sand to medium deposits interlayered with sandstones, Ordovician and
gravel. Deltas comprised of lenses of fine lacustrine silts and sandy deliaic ~ Precambrian basement
to coarse sands, Thickest sand depasits lenses

windblown into dunes. Stream
substrates, sand or gravel rifftes contrast
with clay- and silt-botiorm streams
elsewhere in Red River Vailey,

Northern Glaciated Plains—Pembina Escarpment *

1643 Glaciajed. Steep, dissected escarpment. 1,225-1,580 100400  Glagial till
High-gradient perennial streams.

Northern Glaciated Plains—Drift Plains *

43111, Giaciated. Generally flat, with occasional 1,080-2,000 0-200 Glacial tili
134197,  “washboard” unduiations. High
198207 concentrations of temporary and seasanal

wetlands. Simple drainage pattern.

Northern Glaciated Plains—End Moraine Complex ”

111-134 Glaciated. A diverse area of hummocky 1,450-1,790 20178 Glaciat tifl and outwash
stagnation moraing; parallel end moraing
ridges; and other glacial features such as
eshkers, kames, and thrust ridges.

Tertiary sandstone and shale

Cretaceous Pierre Shale and
Fox Hills Formations




531

1o8foi4 sulediy suojsdey

TABLE 3.1.1-1
(Continued)
Elevation
Range (feet Local
Milepost ahove mean Relief
Range Physiographic Description sea level) (feet) Surface Geology Bedrock Geclogy

Northern Glaciated Plains—Glacial Outwash *
207-211 Glaciated. Flat to slightly rolling. Ancient 1,300-1,550 0-50 Sand and plane-bedded gravel, -

channel depressions, relict lakes. sedimenis of glacial meltwater

rivers

Northern Glaciated Plains—Glacial Lake Deitas *
211-217 Glaciated, Flat sheets of sand and gravel 1,280-1,595 585 Sand and gravel depaosits over -

or rolling sand dunes. Paucity of straam lacustrine sediments

channels.

—~ = Not available.
e * EPaA Level lIHY Ecoregion name,

e
£ Source: Bryce et al, 1998,



Si3}

198f014 suljediy 8UCISABM

S-1'e

TABLE 3.1.1-2

Physiographic Characteristics of Ecoregions Crossed
in South Dakota by the Keystone Mainline Project

composed of glacial drifft. Dense concentrations
of temporary and seasanal wetlands,

Elevation
Range (fest Local
Milepost above mean Relief
Range Physiographic Description sea level) {feet) Surface Geolony Bedrock Geology

Northern Glaciated Plains ~ Glacial Lake Dealtas *
217-223, See Tabile 3.1.1-1.
228-232
Northern Glaciated Plains—Glacial f.ake Basins °
223-228, Glaciated. Very level giacial lake floors. Low 1,300-1,585 0-30 Glaciai 1acusirine silts and NA
232247  wetland density. clays
Nerthern Glaciated Plains-Drift Plains ®
247-265  See Table 3.1.1-1.
Northern Glaciated Plains-Prairie Coteau *
265-273 Glaciated. Platform of hummocky, rolling terrain - 1,500-2,010 50150 Glacial till Cretaceous shales

raised above surrcunding drift plains, Stream

network lacking. High concentration of large

lakes and wetlands.
Northern Glaciated Plains—James River Lawland ?
307438  Glaciated, Level to slightly rolling plain 1,200-1,850 10-150  Glacial till Cretaceous Pigrre Shale and

Niobrara sandstone

N4 = Not applicable.
o

EPA Level -V Ecoregion name.

Source: Bryce et al. 1898,




In the scuthern half of the state, karst may be present from MP 353 to the border with Nebraska; karst
features are found in southern portions ef Miner County, northern Hanson County southern Hutchinson
County, and all of Yanklon County (ENSR 2006a), where carbonate rocks of the Niobrara Formation can
form fissures up to 1,000 feet long and 100 feet deep, spaced at intervals of 1,000 feet or more (Tobin and
Weary 2005). Where fissures are likely 1o occur, however, 50 feet or more of quaternary sediments cover
the carbonaie rocks.

Nebraska

The proposed Mainline Project ROW crosses Nebraska within the Middle Western Upland Plain and
West-Central Rolling Hills physiographic subdivisions (Hammond 1965). It traverses six EPA Level 1V
Ecoregions (Chapman et al. 2001), physiographic characteristics of which are presented in detail in
Table 3.1.1-3.

The proposed ROW eniers Nebraska at MP 436 and proceeds southward across the Westem Corn Belt
Plains to the Platie River Valley. Tt then continues south acrass the Central Great Plains to the Smoky

Hills, a few miles north of the Kansas/Nebraska border, where it turns to the east-southeast and crosses
into Kansas,

Elevations along the proposed route range between 1,150 and 1,800 feet amsl. Significant local reliefis
found near the Missouri and Elkhorn Rivers; elevation changes along the Elkhomn River crossing are
about 140 feet, those at the edge of the Missouri River vailey are about 100 feet (ENSR 2006a).

Surface deposits consist of glactaf till, loess, and alluvium. Underlying bedrock consists of shale,
limestone, and sandstone of the Plerre Shale, Niobrara Formation, Carlisle Shale, Greenhom Fermation,
and Graneros Shale (Bennison and Chenowith 1984). Dakota Formation sandstone and shale underlie the
proposed route from Butler County to the Kansas border. There are 3.3 miles of potential shallow
bedrock aleng the proposed route in Nebraska.

Karst features are found along the proposed route in betwesn MP 436 and 520 in Cedar and Wayne
Counties (Tobin and Weary 2005), where the proposed ROW is underlain by carbonate rocks of the
Niobrara Formation (Burchett 1986).

Kansas

The proposed Mainline Project ROW crosses Kansas within the West-Central Rolling Hills physiographic
(Hammond 1965). It traverses three EPA Level IV Ecoregions {Chapman et al. 2001}, physiographic
characteristics of which are presented in detail in Table 3.1.1-4.

The proposed ROW enters Kansas at MP 630 and then proceeds east-southeast across the Western Corn
Belt Plains to the Missourt River Valley.

Elevations along the proposed route range between 790 and 1,500 feet amsl. The greatest relief is found
al the edge of the Missouri River valley, where the proposed route descends about 220 feet from the
bluffs to the floodplain. Relatively high local relief—an the order of 100 1o 130 feet—is also found
where the proposed route crosses the Big Blue and Nemaha Rivers (ENSR 2006a).

3.1-6
Drait EIS Keystone Pipeline Project
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TABLE 3.1.1-3
Physiographic Characteristics of Ecoregions Crossed
in Nebraska by the Keystone Mainline Project

Elevation
Range (fect Local
Milepost abhove mean Relief
Range Physiographic Descripticn sea level) (feet) Surface Geology Bedrock Geology

Western Corn Belt Plains — Missouri Alluvial Plains °

4365—438 Smoaoth to irregular aliuvial plain. Channelized 500-1,100 050 Alluvium Pennsyhlvanian and Cretaceous
streams. shale, sandstong, and

limesione

Western Corn Belt Plains-Northeastern Nebraska Loess Hills °

438-501 Glaciated. Rolling low hilis. Perennial streams. 1,100-1,900 100-300 Deep calcareous [oess Cretaceous shale, sandstone,

and limestone, Cglalla
Formation

Western Corn Belt Plains=Transltional Sandy Plains *

501-506 Level to rolling plains, 1,400--2,000 5-150 Adluvial sand and gravel, Miocene sandstone of the

lacustrine silt Oglalla Formation

Central Great Plains—Platte River Valley °

532-547 Fiat, wide alluvial valley. Shallow, interlacing 1,300-2 900 2-75 Alluvial sand, silt, clay and Quaternary and Teriary
streams on a sandy bed. gravel unconsolidated sand and

gravel

Central Great Plains-Rainwater Basin Plains *

547634 Fiat to gently rolling [oess-covered plains. 1,300-2,400 5-100 Quaternary loess and sandy Tentiary Oglalla sandstone,
Histarically, extensive rainwater basins, and alluvium Cretaceous Niobrara, Carlisle
wetlands. limestone and shale

Central Great Plains=Smoky Hills *

634-650 Undulating to hilly dissected piain, Broad belt of  1,200-1,B0C 100—250  Locat thin logss, loamy Chalky limestone, Cretaceous

low hills formed by mature dissection of
Cretaceous rock layers.

coliuvium

sandstone of the Dakota
Formation

EFA Level JI-IV Ecoreginn name.

Source: Chapman et al. 2001,
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TABLE 3.1.14

Physiographic Characteristics of Ecoregions Crossed
in Kansas by the Keystone Mainline Project

Perennial streams.

Elevation

Range {feet Local

Milepost above mean Relicf
Range Physiographic Description sea level} {feet) Surface Geology Bedrock Geology
Central Great Plains — Smoky Hills ?
650-658 See Table 3.1.1-3.
Western Corn Belt Plains -Glacial Drift Hills ®
658-728 Glaciated. Rolling low hills. Perennial streams. 1,000-1.600 40250 Loess and clay-team Fennsylvanian shale,
calcareous till sandstone, limestone, Permian
shale, limestone

Western Corn Belt Plains-Nebraska-Kansas Loess Hills *
729-748 Glaciated. Deszp, rolling loess-covered hills, 1,000-1,500 100300  Loess over calcarecus till Pennsylvanian shale,

sandstone, limestone

d

ERA Level lll-IV Ecoregion name.

Source: Chapman el al. 2001.




Surface materials consist of glacial drifi—till, lake deposits, and loess—with alluvium in river valleys and
smaller drainages (SGSK 1964). Glacial deposits are generally not continucus or thick, and bedrock units
are exposed along some valleys; but loess deposits can be more than 100 feet deep. Underlying bedrock
consists of Pennsylvanian limestone, shale, and localized sandstones of the Shawnee and Wabaunsee
Groups and Permian limestone and shales of the Admire, Council Grove, Chase, and Sumner Groups.
Permian rocks are found in Marshall, Nemzha, and western Brown Ceunties, while the Pennsylvanian
rocks are found in eastern Brown and Doniphan Counties (SGSK 1964). There are 4.2 miles of potential
shallow bedrock along the proposed route in Kansas.

There are no known areas of karst along the proposed Mainline Project route in Kansas.
Missouri

The proposed Mainline Project ROW crosses Missourn within the West-Central Rolling Hills, Mid-
continent Plains and Escarpments, and Middle Western Upland Plain (Hammond 1965). 1t traverses five
EPA Level IV Ecoregions (Chapman et al. 2002), physiographic characteristics of which are presenied in
detail in Table 3.1.1-5,

The proposed ROW enlers Missouri at MI* 748 and proceeds across irregular piains and low hills until it
drops down into the Upper Mississippi Alluvial Plain and crosses into Illinois at approximately MP 1021,

Elevations along the proposed route range from between 790 and 1,163 feet ams! in northwestern
Missouri to 400 feet ams! at the Mississippi River (ENSR 2006a). Relicf is generally low to moderate,
with rolling hills and dissected drainages (Chapman et al. 2002). Areas of steep relief are found adjacent
to the major river valleys. The greatest elevation change is in northwest Missouri, where 1he elevation
change at the edge of the Missoun River floodplain is aboul 250 feel.

Surface deposits consist of alluvium and glacial drift composed of till and loess. Most of northern
Missouri is covered with a mantle of glacial drift. Alluvium is present in the river valleys and is
especially thick in the flood plains of the Mississippi and Missouri Rivers. Underlying bedrock consists
of Pennsylvanian sandstone, limestone, shale, and coal (Oetking ct al. 1966) in the northwest corner of the
state and for a small distance west of the Mississippi River north of St. Louis, and Mississippian cherty
limestone with minor amounts of shale and sandstone from Monigomery County to the Mississippi River.
There are 31.2 miles of potential shallow bedrock along the Mainline Project route in Missouri.

Karst features are found along the Mainline Project route in Lincoln and St. Charles Counties. Bedrock
with karst potential is found from MP 735 through 811 and between MP 946 and the Hlinois border. The
potential karst has been characterized as fissures, tubes, and caves usually less than 1,000 feel long and
less than 50 feet deep (Tobin and Weary 2005).

Hinois
The proposed Maintine Project ROW crosses Iilinois within the Middle Western Upland Plain
physiographic subdivision (Hammond 1965). It traverses three EPA Level IV Ecoregions (Woods et al.

2006), physiographic characteristics of which are presented in detail in Table 3.1.1-6.

The proposed ROW enters Illinois at MP 984 and proceeds across the Mississippi Alluvial Plain for
approximately 40 miles before climbing the River Hills up to Patoka.

31-9
Draft EIS Keystone Pipeline Project
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TABLE 3.1.1-56

Physiographic Characteristics of Ecoregions Crossed
in Missouri by the Keystone Mainline Project

Elevation
Range {feet Local
Milepost above mean Relief
Range Physiographic Description sea level) (feet) Surface Geology Bedrock Geology
Western Corn Belt Plains ~ Missouri Altuvial Plzin *
748=753, Sae Table 3.1.1-3.
B41-B46
Western Corn Belt Plains—-Rolling Loess Prairies ?
753-768  lrregular plains to open low hills. Intermittent 700-1,300 106-200 Moderate to thick loess, Pennsylvanian and Cretacecus
and perennial sireams, many channelized. generally |ess than 25 feet, shale, sandstone, and
over cltay Joam till limesicne
Central Irregular Plains—Loess Flats and Till Plains *
768841 Glaciated, Low hills and smooth plains. §00-1,200 100300 Moderaie loess over loamy fill Pennsylvanian sandstone,
Perennial streams with many channelized. and clay [oam till limestong, and shale
Central Irregular Plains—Claypan Prairie ®
B456-939, (Glaciated. Smogth plains. Perennial streams 700-1,000 50-100 Loamy till ang clay loam till, Pennsylvanian sandstone,
944-847  with many channelized. well developed claypan limestone, and shale
Interior River Valleys and Hills-River Hills *
838-944, Bluffs, valleys, and low hills, Arsas of karst 400-810 50-300 Thin cherty clay and siity to Ordovician, Mississippian, and
847-584  features. Perennial streams. Missauri River sandy clay salution residuum; Pennsylvanian limestones,

channelized.

areas of clay loam lill along the
northern boundary akang the
Missauri River and eastarn
boundary of the upper
Mississippi River, thin loess, 5
to 13 feet, on uplands along
bluffs; alluvium along the
Missouri and Mississigpi
Rivers

sandstones, and shales with
considerable badrock
expusures throughout the
region

EPA Level I}V Ecoregion name.

Souree: Chapman et al. 2002,
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TABLE 3.1.1-8

Physiographic Characteristics of Ecoregions Crossed
in {llinois by the Keystone Mainline Project

Surface Geology

Bedrock Geology

Elevation
Range (feet Local
Milepost above mean Relief
Range Physiographic Description sea level) (feet)
Interior River Valleys and Hills - Upper Mississippi Alluvial Plain ®
934 Bread fluodplains and low terraces of the 420-600 < 50
1001 Mississippi River {and its major fributaries)
upstreamn of the confiuence with the Missouri
River. Levees, oxbow lakes, islands, disjunct
sand sheels, and scattered dunes accur.
Interior River Valleys and Hills=Middle Mississippi Alluvial Plain *
1001- Broad floodplains and low terraces, levees, 350420 <50
1026 oxbow lakes, islands, spring-fed swamps, sand
sheets and scattered dunss.
Interior River Valleys and Hills—River Hills *
1026— Formerly glaciated rugged hills, biuffs, cliffs, and 425400 50-375
1027 ravines. Some karst caves and sinkhole ponds.

Quaternary alluvium, outwash
deposits, and slackwater
deposits

Deep Quaternary alluvial,
outwash, and slackwater
sediments

Quaternary loess > 60 inches
deep, glacial till

Palenzoic sedimentary rock;
bedrock is deeply covered by
Quaternary sediments

Paleozoic sedimentary rocks

Palegozoic sedimentary rocks,
limestene, and sandstone

EPA Level liIFV Ecoragion name.

Source: Woaods et al. 2006.




Elevations along the propoesed route range between 500 and 600 feet amsi. Local relief is slight along the
entire roule until it reaches the till plains east of Edwardsville, where it accasionally crosses larger incised
drainages with local relief of up to 100 feet {ENSR 2006a).

Surface materials consist of glacial deposits and alluvium. The Mississippi River valley is composed of
alluvial sand, silt, and clay, while the uplands to the east are composed of glacial 1ills between 50 and 200
feet thick (Lineback 1979}, Underlying bedrock consisis of Mississippian limestone, sandstone, and shale
grading up-section castward to Pennsylvanian sandstone, shale, and coal (Willman et al. 1967). There is
less than 1 mile of potential shallow bedrock along the Mainline Project route in llinois.

K.arst features—including numerous sink holes and collapse structures—are present along the western
edge ol Illinois along the Mississippi River (15GS 2003). Although the entire Mainkine Project route in
1linais is underlain by karst-prone bedrock, no karst features have been identified under the ROW (Tobin
and Weary 2005, ENSR 2006a).

Cushing Extension
Nebraska

The Cushing Extension separates from the Mainline Project ROW in the Smeky Hills, then proceeds
2 miles south to the Nebraska/Kansas border. Physiographic characteristics of the Smoky Hills are
presented in detail in Table 3.1.1-7.

Surface deposits consist of thin leess and foamy colluvium. Underlying bedrock consists of Dakota
Formation sandstone and shale (ENSR 2006a). There is 0.2 mile of potential shallow bedrock along the
‘Cushing Extension in Nebraska.

No karst features are found along the Cushing Extension route in Nebraska (Tobin and Weary 2003),
Kansas

The Cushing Exiension ROW in Kansas traverses three EPA Level 1V Ecoregions (Chapman et al. 2001),
physiographic characieristics of which are presented in detail in Table 3.1.1-8.

The proposed ROW enters Kansas at MP 2 and then proceeds east-southeast through the Smoky Hills o
the Flint Hills and on into the Wellington-McPherson Lowland. At MP 212, it crosses into the Prairie
Tableland region of Oklahoma.

Elevations along the proposed route range between 1,070 and ever 1,400 feet amsl. Local relief at major
drainages along the propased route is on the order of 100 feet, but slopes are typically not steep (ENSR
2006a).

Surface materials consist of glacial till, loess, alluvium, and colluvium. 1n upland areas of the Flint Hilis
region, the colluvium consists of cherty gravels. Underlying bedrock consists of Dakota Formation
sandstione and shale in the north, and Permian Council Grove, Chase, and Sumner [imestones and shales
from southern Washington County 1o the border with Oklahoma (SGSK 1964). There are 10.5 miles af
potential shatlow bedrock or consolidated sedimnents along the Cushing Extension route in Kansas.

There are 84 miles of potential karst features along the Cushing Extension route in Kansas. Where
present, karst is likely to consist of fissures, tubes, and caves generally less than 1,000 feet long; 50 feet
or less in vertical extent; in gently dipping to flai-lying beds of carbonate rock (Tobin and Weary 2003).

3.112
Draft EIS Keystone Pipelina Project
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TABLE 3.1.1.7
Physiographic Characteristics of Ecoragions Crossad
in Nebraska by the Keystone Cushing Extension

Elevation
Range (feet Local
Milepaost above mean Relief
Range Physiographic Description sea level) {feet) Surface Geology Bedrock Geclogy

Central Great Plains ~ Smoky Hills *

0-2 Undulating to hilly dissected plain. Broad belt of 1,200-1,800
low hilts farmed by mature dissection of
Cretaceous rock layers.

100-250  Local thin loess, loamy
colluvium

Chalky limestone, Cretaceous
sandstone of the Dakola
Farmation

EPA Level 11V Ecoregion name.

Source: Chapman & al. 2001.




5131

josfoid sujfadid auojshay

vi-1'¢

TABLE 3.1.1-8
Physiographic Characteristics of Ecoregions Crossed
in Kansas by the Keystone Cushing Extension

Elevation

Range {feet Local

Milepost above mean Relief
Range Physiographic Description sea level) {feet) Surface Geology Bedrock Geology
Central Great Plains—Smoky Hills *
2-52, See Table 3.1.1-7.
54-62
Flint Hills *
52-54, Undulating to rolling hills, cuestas, cherty 1,000-1,60Q 50400  Cherty and clayey residuum, Interbedded cherfy Permian
B82-157 limestane, and shale outcrops. Perennizl some limited glaciat drift in the  limestone and shale
strearns and springs common. northeast corner of region

Centra) Great Plains-Wellington-McPherson Lowiand °
157-212 Flat alluvial lowlands, Perennial streams and 1,000-1,800 2-75 Loess and silly, sandy, and Permian sandstone, shale, and

nuUMerous springs.

clayey alluvium

salt deposits (Wekington
Formation)

EPA tevel ill1Y Ecoregion name.

Source: Chapman et al. 2001.




COklahoma

The Cushing Extension ROW crosses Oklahoma in the Mid-continent Plains and Escarpments
physiographic subdivision (Hammond 1965). The terrain is characterized by low- to moderate-relief
escarpments formed in gently west-dipping bedrock, similar to the Flint Hills. It traverses two EPA
Level 1V Ecoregions (Woods et al, 2005), physiographic characteristics of which are presented in detail in
Table 3.1.1-9.

The proposed ROW enters Oklahoma at MP 212 and proceeds across the level to slightly rolling plains of
the Wellinglon-McPherson Lowland until approximate MP 254, where it crosses into the rough, broken
plains of the Cross-Timbers Transition region. The propesed route terminates al Cushing, Oklahoma, at
MP 203,

Between the Kansas/Oklahoma border and the Cimarron River, elevations along the proposed route range
between 900 and 1,150 feet amsl. Lacal retiel at river crossing is typically 50 feet or less, Atthe
Cimarron crossing relief is on the order of 140 to 180 feet. South of the Cimarron River crossing,
elevations range between 860 and 1,070 feet amsl (ENSR 2006a)

Surface deposits consist of relatively fine-grained alluvium and terrace deposits. Underlying bedrock
consists of Lower Permian Wellingten Formation sandstone and limestone from the Kansas/Oklahema
border to the terminus at Cushing (Miser 1954). Upper Pennsylvanian rocks also outcrop at the edge of
the Salt Fork Arkansas River flocdplain (ENSR 2006a). There is 0.7 mile of potential shallow bedrock
aleng the preposed Cushing Extension in Oklahoma.

Karst features similar to those described above for Kansas may be found along 4 miles ol the proposed
Cushing Extension route in Oklahoma (ENSR 2006a).

3.1.1.2 Potential Impacts and Mitigation
Construction impacts

The proposed Keystone Project does not involve substantial long- or short-term alteration of topography,
and no disturbance of peological features that have received state or federal protection. Native American
tribes alang the proposed rouie have been consulted, and none have identified any geological features of
tribal significance. Mosl of the proposed route is within areas where bedrock is deeply buried by
Pleistocene and Holocene sediments. Consequently, impacts to bedrock are expected to be minimal, and
timited to areas where bedrock is within 8 feet of the surface. Potential impacts to surface sediments and
topography due to accelerated erosion or soil compaction are described in Section 3.2,

During construction, blasting may be required at locations where shallow bedrock is present. In addition
to temporary effects, including generation of dust, noise, and vibration, blasting will permanently alter the
bedrock surface. Appendix E lists by mileposi locations where shallow bedrock may be found, the type
of bedrock likely to be found, and whether ripping or blasting is expected to be used at the identified
locations. Tables 3.1.1-10 and 3.1.1-11 summarize the approximate locations of expected blasting and
ripping operations respectively, by state, county, and approximate milepost.

3.1-15
Draft EIS Keyslone Pipeline Project
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TABLE 3.1.1-8
Physiographic Characteristics of Ecoregions Crossed
in Cklahoma by the Keystone Cushing Extension

Elevation
Range [fest Local
Milepost above mean Relief
Range Physiographic Description sea level) {feet) Surface Geology Bedrock Geology
Central Great Plains=Prairie Tableland *
212=254 Leve! to slightly rolling plains with broad, flat a50-1,650 10-125 Quaternary alluvium, terrace Permian-age red shale,
interfiuves and low-gradient broad, shallow, and deposits, and decamposition sandstone, and silistone with
sand- ¢r silt-choked ¢hannels; uncommon short residuum of clay loam, fine same Pennsylvanian-age
reaches with gravel, cobble, or bedrock sandy loam, and sandy clay limestone in notheastern-most
substrates cccur. Streams usually low strongly loam aredas
after rainsg, have high suspended sediment
concentrations, and go dry in |ale summer,
Central Great Plains—Cross Timbers Transition ®
254-293  Rough plains that ars sometimes broken, 750-1,950 30-300  Quaternary alluvium; terrace Permian- and Pennsylvanian-

Incised streams occur and have rocky or muddy
substrates.

deposits; and decomposition
residuum of fine sandy loam,
clayey sill, sandy clay loam,

silty clay, and clayey loam

age sandsione and shale, as
well as some limestone and
mudstone conglomerate

EPA Level lll-IV Eceregion name.

Source: Woaods et al. 2005,




TABLE 3.1.1-10
Potential Blasting Locations
for the Keystone Project

Length
MP Range State County {miles}
Mainline Project
B35.4 — 6536.2 Nebraska Jefferson 0.33
747.0-747.8 Kansas Doniphan 0.26
766.9 - 766.9 Missouri Buchanan 0.02
799.4 - 813.9 Caldwell 1.24
848.7 - 871.4 Chariton 2.07
918.4 - 9159.5 Audrain 0.24
948.6 - 953.7 Monigomery 0.71
957.2 - 979.0 Lincoin 1.63
Majniine Project sublofal 6.5
Cushing Extension
05-07 Nebraska Jefferson 0.15
14,9~ 159 Kansas Washington 0.15
39.8-423 Clay 1.11
116.2 — 116.5 Marion 0.38
Cushing Exlension sublolal 1.79
Keystone Project fotal B3

Source: TransCanada 2007b.

3.117
Drait EIS

Keystone Pipeline Project



TABLE 3.1.1-11
Potential Ripping Locations
for the Keystone Project

Length
MP Range State County {miles}
Mainline Project
330-548 North Dakota Walsh 1.90
83.0-84.8 Nelson 0.4
104.2 - 109.6 Steele 2.014
4383 —449.0 Mebraska Cedar 1.44
635.6-£639.8 Jefferson 1.53
G658.2 - 862.2 Kanzas Marshall 0.39
685.4 — 685.4 Nemazha 0.03
7041 -728.0 Brown 3.18
728.5~740.5 Doniphan 0.36
7543 -764.8 Missouri Buchanan 1.13
798.2 -814.4 Caldwell 1.63
814.5-838.3 Carroll 4.68
B843.2 — 8570 Chaiiton 0.58
B76.1 —880.B Randalph 4.74
B98.6 - 9348 Audrain B.55
032.8 - 953.8 Monfgomery 3.73
953.8—-972.1 Lincoln 2.29
1045.5 — 1046.0 Ilinois Madison 0.11
Mainfine Froject sublotal 6.5
Cushing Extension
15.0 - 26.0 Kansas Washington 0.47
44.1-81.0 Clay 1.89
67.7 - 981 Dickinson 1.01
101.9-120.5 Marion 5.46
261.2 - 264.6 Ckizhoma Naoble p.22
280.5 - 287.8 Payne .45
Cushing Extension sublotal 1.79
Keystone Project total 8.3
Source: TransCanada 2007b.
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In its Mitigation Plan, Keystone has committed to complying with all laws and regulations governing
explosives, notifying nearby residents, using blasting mats or subsoil io prevent fly-rock, clearing and
cieaning ail blasting locations before and after blasting operations, and performing all blasting during
regular daylight working hours. Keystone has not, however, developed a Blasting Specification Plan.
Therefore, the following measure is recommended:

» Keystone should develop a site-specific Blasting Specification Plan for any locations where
blasting wonld be necessary. This plan should include at a minimum:
- Identification of applicable binsting regulations and method of compliance;
- Provisions for pre-blast geotechnical investigations, where required;
- Determination of charge type, weight, and configuration;
- Depth and spacing of charges;
-  Detonation delays;
- Procedures for notifying nearby residents;
- Procedures for pre- and post-blasting structural and well inspections;
- Identification of sensitive biological resources in the blast area (within 0.5 mile);
- Mitigation measures to minimize blasting impacts on nesting birds; and
- Specifications and placement of blasting mats.

The Blasting Specification Plan should be filed with state and local jurisdictions for review
and written approval prior to the commencement of blasting, '

Operations Impacts

Routine pipeline operation and maintenance activities are not expected to affect physiography or surface
or bedrock geology. Potential impacts te surface sediments and topography due to accelerated erosion or
soil compaction are described in Section 3.2.

3.1.2 Paleontological Resoirces
3.1.2.1 Affected Environment

Although no areas ef known sensitive paleontological resources would be crossed, surficial materials
aleng the proposed ROW may contain Qualernary vertebrate fossils. Glacial deposits in particular may
conlain fossils of mastoden, mammoth, horses and other Pleistocene large vertebrates (Paleontology
Portal}. Vertebrate fossils are relatively rare, and locations containing vertebrate fossils are more likely to
be scientifically significant than those containing invertebrate or plant fossils. Where exposed, bedrock
may contain Cretaceous and earlier marine fossils. Upper Cretaceous bedrock outcrops may contain
fossils of marine organisms, including turtles, fish, ammonites, and various invertebrates. Pennsylvanian
bedrock outcrops may contain fossils of marine invertebrates, including mussels, echinoids, bryozoans,
crinoids, snails, corals, and trilobites. Pennsylvanian rocks in llinois may conlain plant lossils. Permian
outcrops may contmin fish and shark fossils. Along the Cushing Extension route in Noble County,
Oklahoma, the Wellington Formation has yielded non-mammal vertebrate, inveriebrate, and plant fossils
{Paleontology Portal).
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3.1.2.2 Potential Impacts and Mitigation
Construction Impacts

Potential impacts to paleontological resources during construction include damage to or destruction of
fossils resulting from excavation activities, erosion of fossil beds resulting from grading, and
unauthorized collection of fossils by construction personnel or the public.

Pleistocene-age mammal Tossils may be discovered during construction in areas where the proposed route
crosses glacial and glacial-derived surface deposits, which includes the entire length of the proposed
Mainline Project, except for bedrock oulcrop areas. Keystone does not propose to recover or study any
such fossils that may be uncovered during excavation. However, because vertebrale fossils are relatively
rare, and as such may be ol scientific value, the following measure is recommended:

» Keystone shonld develop a Paleontological Resources Protection Plan to identify and
protect significant fossil resources that may be encountered during construction. The
Paleontological Resources Protection Plan shonld inclnde:

- Procedures for documenting and reporting unexpected fossil discoveries during
comstruction,

- Mitigation procedures (e.g., excavation, recording of localities) for fossils encountered
during construction,

- Provisions for preparation and curation of fossil collections, nnd
- Provisions for preparstion of a written report based on the recovered specimens.

Except for reporting the initial find, all work conducted under the Paleontological
Resources Protectiop Plan should be performed by quaiified paleontologists with trained
assistants. The plan should be filed with the respective states prior to construction.

Where necessary. blasting and bedrock ripping are likely to destroy any lossils that might be found in
shallow bedrock. Because these {ossils are unlikely to be of particular scientific importance, Keystone
does not propose to log or recover fossils from shallow bedrock locations. [ a location that is likely to
contain valuable fossils is encountered where blasling is required the recommended Paleontological
Resources Protection Plan should be iinplemented to identify and protect significant [ossil resources.

Table 3.1.1-10 summarizes likely blasting areas. Table 3.1.1-1] summarizes areas where consolidated
materials are within 7 feet of the surface, but ripping is likely to be sufficient. More precise location
inforination for blasting and ripping areas is presented in Appendix E. The estimates of blasting and
ripping locations were obtained from Keystone's review of depth to bedrock, as recorded in NRCS soils
data; locations where depth lo bedrock was shallower than 80 inches were classified as likely to require
blasting if the bedrock was indurated, well-cemented, or lithic, and potentially rippable otherwise
(TransCanada 2007Db). Approximately 36.7 miles of the proposed Mainline Project route may require
ripping, and approximately 6.5 miles may require biasting. Some areas identified as being rippable may
require blasting and vice-versa. The final decision cencerning methods would be determined at the time
of construction, based on site-specific conditions. If blasting and ripping are required, Keystone would
follow the procedures described in Section 2.2.

Operations Impacts

Routine pipeline operations and maintenance activities are not expecled to affect paleontological
resources. Although maintenance activities may result in surface disturbance, this would typically occur
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in areas previously disturbed by construction. Therefore, operational impacts to paleontological resources
would be negligible.

313 Mineral and Fossil Fuel Resources
3.1.31 Affected Environment

The proposed route does not cross any active surface mines or guarries, but potentially valuable sand,
gravel, clay, and stone resources may lic within the proposed Mainline Project ROW for the
approximately 800 miles thal traverse glacial deposits. Sand, gravel, crushed stone, and dimensional
limestone are also present along the Kansas portion of the Cushing Extension ROW (ENSR 2006a).

The proposed Mainline Project route does not cross the weli-pads of any active or proposed oil or gas
wells (ENSR 2006a). The proposed Cushing Extension ROW in Kansas crosses or passes near several oil
and gas fields. In addition to four abandoned oil-fietds in Clay County, the proposed route passes near
the active El Dorade oil field (Brooks et al, 1975, in ENSR 2006a). In Oklahoma, numerous oil and gas
fields are in the vicinity of the proposed Cushing Extension route. Cushing, the destination of the
extension, has been a major crude oil refining and pipeline transportation hub since the early part of the
20" century. Table 3.1.3-1 identifies oil and gas fields that would be crossed by the Mainline Project and
Cushing Extension ROWs.

In Kansas, coal beds are present in Peansylvanian rocks below the proposed route; they are toa deep 1o
mine, although coal bed methane production is a possibility {Charpentier and Rice 1995), The proposed
route crosses approximalely 40 miles of underlying coal seams belween Wood River and Patoka, 1linais,
where coal is mined with underground methads (USGS 2004, ENSR 2006a). Table 3.1.3-2 identifles coal
fields that would be crossed by the Mainline Project; no coal fields would be crossed by the Cushing
Extension.

3.1.3.2 Potential Impacts and Mitigation

Although the proposed roule does net cross any active surface mines or quarries, construction and
operation of the Keystone Project would limit access to sand, gravel, clay, and stone resources that are
within the width of the permanent pipeline ROW for the approximately 800 miles of proposed pipeline
that traverses glacial deposits. In Kansas, Missouri, and [llineis, the proposed route lies in or directly
adjacent to an existing pipeline ROW; therefore, no additional restriction on mineral resources would
result from the Keystone Projectl. In North Dakota, South Dakota, and Nebraska, the preposed route
would eross deposits of sand, gravel, clay, and stone, but the acreage of deposits cavered by the proposed
ROW is insignificant compared to the 1otal acreage of deposits present in each state.

The proposed roule crosses approximately 40 miles of underlying coal seams between Waood River and
Patoka, lllinois, where coal is mined with underground methods (ENSR 2006a). 1f surface mining was
proposed for this area in the future, the pipeline might serve as an impediment. The effect of this
impediment is likely to be minimal, however, as the proposed route follows existing pipelines in this area.

The proposed roule does not cross the well-pads ol any active oil and gas wells. Extraction of oif and pas
resources would not be alfected by routing operations because any new wells would be located eutside of
the pipeline ROW.
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TABLE 3.1.3-1
Identified Qil and Gas Fields Crossed
by the Keystone Project
Starting Ending
State Milepost Mitepost Type of Fleld
Mainline Project
Kansas 701.2 701.6 Qil
1021.3 10247 Qi
1021.4 1027.7 Oii*
Hiinois 1027.7 1038.8 Qi
1038.8 1039.9 Qil*
1038.8 1040.8 Oil*
10408 10414 it
1041.4 1070.1 Qil*
10701 1072.1 Oil*
10721 1072.6 ol
1072.5 1077.9 il
Cushing Extension
Kansas 18.8 120.8 inactive
131.3 1336 Cil
1338 134.4 Cil
136.4 136.9 Cil
136.9 137.4 Cil
137.4 1426 Gil
142 8 1431 Qil
146.2 146.7 Cil
148.8 149.3 Cil
152.3 154.9 Cil
154.9 156.0 Oil
158.0 157.0 Oil
168.6 159.1 Gil
176.0 178 Ol
186.6 187.1 Cil
189.7 180.7 Oil
199.5 201.5 Oil and gas
204.2 20589 Oil and gas
2071 208.9 Oil and gas
209.1 2005 Qil and gas
208.5 209.8 Qil and gas
209.8 210.1 Qil and gas
210.1 2133 Cil and gas
Oklahoma 267.3 267.8 Gas
292.8 292.9 Gas
2981 258.5 Gas
217.8 2335 Qil and gas
235.2 236.1 Qil and gas
289.5 269.8 Cil and gas
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TABLE 3.1.31
{Continued)
Starting Ending
State Milepost Milepost Type of Field
Mainline Project {continued)
Cklahoma (continued)
280.6 292.2 Oil and gas
215.8 2181 Qil
226.4 2276 Qil
228.4 229.4 Oil
237.0 245.3 Gl
259.3 259.9 Qil
270.5 2711 oil
277.8 278.9 Ol
280.0 280.7 (o)}
281.2 2B1.5 Ci
282.5 2B83.9 Oi
284.4 2B6.3 9]}
286.8 2B67.0 Qi
287.8 288.9 Cit
28936 20859 Ot

*nfarmation obtained from cilliefds database; hawever, the field mighl also produce gas.

Source: TransCanada 2007c.

TABLE 3.1.3-2

Identified Coal Fields Crossed by the Keystone

Maintine Project

Starting Ending
State Milepost Milepost Type of Coal

Nebraska 669.2 5820 Medium and high vaolatile bituminous/other uses

692.0 719.2 Mediurn and high volatile bluminous/other uses
Kansas 719.2 9480 Medium and high volatile bituminous/potentially minable
llinois 1026.9 1027.7 Medium and high volatile bluminous/potentially minable
1027.7 10701 Medium and high volatile bituminous/potentially minabte
1070.1 1077.9 Medium and high volatile bituminous/potentially minable

Source: TransCanada 2007c.
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3.1.4 Geologic Hazards
3.1.441 Affected Environment

The proposed Keystone pipeline would be located entirely within the relatively flat and stable continental
interior. Consequently, the potential for impacts from geologic hazards is lower than for facilities located
in active mountain belts or coastal areas. Nonetheless, at some locations along the proposed route,
seismic hazards, landsliding, subsidence, or flocding may oceur. Table 3.1.4-1 summarizes by state the
miles of proposed pipeline that cross areas of potential geologic hazard.

TABLE 3.1.4-1
Summary of Geological Hazard Areas
for the Keystone Project (miles)
High Seismic
State Hazard" Flooed Landslide Subsidence

Narth Dakota 0.0 30 0.0 0.0
South Daketa 0.0 21.89 7.7 0.0
Nebraska 0.0 21.9 131 0.0
Kansas 0.0 10.9 0.0 0.0
Missouri 0.0 88.35 301 0.0
Hinois 0.0 12.8 8.9 0.0
Keystone

Project total 0.0 170.0 57.8 0.0

? Peak Ground Acceleralion with 2% probability of exceedance in 50 years »0.5 g,

Sourge: ENSR 2008a.

Selsmic Hazards

Based on a comprehensive revicw of the fault activity east of the Rocky Mountains {Crone and Wheeler
2000), Keystone concluded that the proposed pipeline would not cross active faults (defined as movement
along the fault within the last 10,000 vears). Earthquake hazards can occur at a distance from actual
faults, as a result of ground motion. The earthquake hazard rank map (Figure 3.1.4-1} shows earthquake
hazard risk along the proposed [Keystone Project route. There is low seismic hazard in Kansas,
QOklahoma, Missouri, and Illinois. Hazard increases 1o an intermediate [evel in the Mississippi Valley and
in southern Illinois. This hazard is due to unconsolidated sediments that have the potential of being
alfected by New Madrid fault motion. The proposed Keystone Project is approximately 120 miles from
the nearest active faulting in the New Madrid Seismic Zone (TransCanada 2007b).

As parl of its National Pipeline Mapping System (NPMS) program, the DOT has compiled data from a
variety of sources 1o identify areas of high geologic hazard potential for pipelines {DOT 1996). The
Integrity Management Rule of 2002 stales that segments of pipeline with a high geclogic risk and the
potential to affect HCAs must implement protective measures. MCAs are specific locales and areas where
a release could resunlt in more significant adverse consequences. No earthquake HCAs have been
identified along the Keystone Project route.
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Landslides

Landslides typically occur on steep or convergent terrain during conditions of partial or total soil
saturation. Maost of the proposed Keystone Project route is not located in [andslide-prone terrain, bat the
proposed route does cross arcas of high landslide potential as deseribed by the NPMS at the Yankton and
Mississippi crossings, as shown in Table 3.1.4-2. The areas lisied with high landslide potential are based
on high-level assessments for the NPMS and tend to overestimate the surficial extent of the hazard; actual
areas of potential instability tend to be much smaller and discontinuous within the indicated zone (ENSR
2006a). Keystone has considered landslide potential in its routing work and has selected crossings of
these areas where the landslide potential is considered minimal.

During scoping meetings, issues were raised concerning the potential for rock slope instability in the
vicinity of the Whitewater River crossing in Kansas. Therefore, the following measure is
recommended:

« Prior to crossing these water bodics, Keystone should submit a site-specific Construction
Mitigation and Restoration Plan for the Whitewater River crossing, as well as for the
crossings listed in Section 3.3.2.2.

TABLE 3.1.4-2
Areas with High Landslide Potential Crossed
by the Keystone Project
Start End Length
Area {MP) (MP) {miles)
Mainline Project
Yanktan Crossing 428.1 442 9 14.8
454.0 424.3 0.2
§35.9 641.8 5.7
Mississippi Crossing 879.6 887.7 8.1
899.4 1,021.1 21.7
1,023.0 1.0277 4.7
1,027.7 1,029.8 2.2
Mainline Project sublolal 552
Cushing Extension
Silver Hills 0.0 9.3 9.3
Cushing Extension subltotal 0.0 9.3 9.3
Keystone Project total 121.9
Source: ENSR 2008a.
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Subsidence

Although a potential result of soil liquefaction during seismic events, subsidence hazard generally isa
consequence of the presence of karst features, such as sinkheles and fissures. Keystone reviewed national
karst maps (Tobin and Weary 2005) to determine arcas of potential karst terrain (i.e., arcas where
limestone bedrock is near the surface) along the propoesed pipeline route. These areas are summarized in
Table 3.1.4-3 and represented in the Karst map shown in Figure 3.1.4-2. Because national scale karst
maps may not incorporate the most recent ficld data, or be of sufficient resolution to determine local
subsidence risk due to karst features, the following measure is recommended:

¢ Keystone should eonsult with the respective state geological survey departments to identify
the most up-to-date sonrces of data on karsi-related subsidence hazards along the proposed
route.

TABLE 3.1.4-3
Karst Areas Crossed by the Keystone Project
Start End Length
Location {MP) {(MP} {miles)
Mainline Project”
South Dakota, Nebraska 353 520 167
Missouri 735 B11 76
Missouri, llincis 946 1,028 82
Cushing Extension b
Kansas 65 a3 18
118 134 16
150 200 50
Cklahoma 244 248 4
Keystone Project total 413

Type: Fissures, iubes and caves generally Jess Lhan 1,000 feet {300 meters
long; 50 {eet (15 meters) or less vertical exlent; in genily dipping to flal-lying
beds of carbonate rock beneath an overburden of noncarbonate material

10 lo 200 feel {3 {0 60 meters) 1hick.

Type: Fissures, tubes, and caves generally Jess than 1,000 feel (200 meters)
lang, 50 feet (15 meters) or lass vertical extent, in genlly dipping to fiat-lying
beds of carbonatle rock.

Source: ENSR 2006a,

Deep {generally 50 feet or more) glacial drifl deposits averlie karst terrain in South Dakota, Nebraska,
and Kansas., This deep and interbedded glacial material matrix limits the potential for sinkholes to cause
{ractures and soil displacement at the surface. The overall subsidence hazard risk from sinkholes that
form in karst terrain along the propesed roule is low. This conclusion is based en Keystone’s review of
ile sinkhole data base for the segment of the route in Missouri where limestone bedrock is 1, or near to,
the surface; the Missouri Environmental Geology Atlas indicates that the Keystone pipeline alignment
would avold all known sinkhole zones within the state (Missouri Division of Geology and Land Survey
2007, in TransCanada 2007h).
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Floods

Floods carn cause lateral and vertical scour that can expose the pipeline 1o damage. Keystone has not
completed scour analysis for alf stream crossings, but proposes {o use HDD at major river crossings and
to bury the pipeline under at least 5 feet of cover for at least 15 feet on either side of the bankfull width of
all rivers, creeks, streams, ditches, and drains. Our assessment of hazards and potential environmental
impacts related to Keystone’s proposed stream crossing procedures can be found in Section 3.3.

3.1.4.2 Potential impacts and Mitigation
Seismic

Construction and operation of the proposed Keystone Project would not increase the likelihood of
earthquakes; however, there would be a risk of pipeline rupture from carthquake ground motion. This
risk is considered to be minimal for the proposed Keystone Project—and Keystone has not proposed
special seismic-hazard related construction methods—because the proposed route does not cross any
active faults and would be located outside of known zones of high scismic hazard. In addition, no
earthquake-induced ruptures in post-1945 electric-arc-welded transmission pipelines in pood repair (the
type proposed by Keystone) were observed to have resuited from large southern California earthquakes
with reported surface wave magnitudes of up to 7.7 (O’Rourke and Palmer 1996). The New Madrid
Seismic Zone is unlikely to produce an earthquake with a magnilude greater than 7.7 (NAHB 2003).
Furthermore, in accordance with federal regulations (49 CFR 193), Keystone would conduct an internal
inspection of the pipeline if an earthquake, landslide, or soil liquefaction event were suspected of causing
abnormal pipeline movement. Thus, any damage to the pipeline would quickly be detected, and finpacts
resubting from crude oil refeases would be minimized.

Landslides

During construction, landslide risk may be increased due to vegetation clearing and alteration of surface-
drainage. Measures io reduce the risk of erosion during construction (described in Section 2.2} also
would reduce the likelihood of construction-tripgered landsiides. During operations, landslide risk may
be higher in foresied areas where tree regrowth is suppressed to facilitate pipeline surveillance and
Maintenance.

The proposed Keystone Project would be designed and constructed in accordance with 49 CFR, Parts 192
and 193, These specifications ensure that pipeline facilities are designed and constructed in a manner to
provide adequate protection from washouts, floods, unstable soils, landslides, or other hazards that may
cause the pipeline facilities to move or sustain abnormal loads. Proposed pipeline installation techniques,
especially padding and use of rock-Iree backfill, are designed 1o effectively insulate the pipeline from
minar earth movements.

Keystone plans to limit the polential for exacerbating landslide risk by preserving or improving the
contour of native slopes; preserving or improving drainage patierns; and, in some circumstances,
considering the use of light-weight granular material surrounding the pipe to insulate it from sinall ground
movements. Keystone has proposed erosion and sediment conirol and reclamation procedures in its
Mitigation Plan that are expected to limit the poteniial for erosion and enable slopes to remain in a stable
configuration following construction. The proposed mitigation measures are sufTicient to minimize risks
1o the pipeline and environment due to landslide hazards.

The potential for landslide activity would be monitored during operations through aerial and ground
patrols and through landowner awareness programs, which are designed to encourage reporting from local
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landowners of events that may suggest instability or other threats to the integrity of the pipeline. 1In
addition to the landowner/ienant communication measures contained in Keystone's Plan, the following
measure is recommended:

» Keystone shonld develop and implement a Landowner Awareness Plan that complies with
the recommendations in API Recommended Practice 1162 (Public Awareness Programs for
Pipeline Operators) and includes at a minimum:

- Distribution of educational materials to inform landowners of potential threats and
identifying signs of threats to pipeline, and

- Provision of a dedicated toll-free telephone number for lJandowners to report potential
threats to the integrity of the pipeline.

Subsidence

There is a risk of subsidence where the proposed roule crosses karst formations. Table 3.1.4-3 shows the
locations by milepost where karst may be found. Where karst terrain is present or suspected to be near
the surface, Keystone has proposed to conduct site-specific studies as necessary to characterize the karst
features, and will evaluate and modify construction techniques as nceessary, Because the karst
formations that may be present atong the proposed route tend to be deeply covered, karst formations
likely would be encountered only where deep HDD is proposed, as described in Section 3.3.2.2. The
overall risk 1o the Keysione Project and environment from karst-relaled subsidence is expected to be
minimal.

In Missouri, the propased route runs through a region containing a considerable number of historic
underground coal mines characterized by small shafis and adits. There is a risk of encountering mine-
related shallow voids during pipeline construction, and those voids may collapse. Any such collapse is
likely 10 be noticed and remediated during construction, and thus is not likely to pose a long-term
subsidence hazard.

Potential impacts from minor subsidence associated with soil settling in the ROW and recommended
mitigation are discussed in Section 3.2.2.2.

Floods

There is a risk of pipeline exposure due to lateral or vertical scour ai water crossings. Keyslone’s
Mitigation Plan {Appendix B) details procedures that would be used a1 water crossings; additional
recommendations are presenied in Section 3.3,
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3.2 SQILS AND SEDIMENTS
3.21 Affected Environment

There is a wide range of variability in soil properties along the length of the proposed Keystone Project.
Most of the soils under the proposed route have developed in glacial and alluvial deposits. Sail textures
vary widely depending on location and parent material. Some soils have been heavily medified by
agricutture. 1n determining the environmental impact of the proposed Keystone Project, the main
concerns with respect to soils are the extent to which a given soil has any of the following characteristics:

= Highly erodible soils—these soils are prone to high rates of erosion when exposed to wind or
water by removal of vegetation.

o Prime farmland soils-—these soils have combinations of soil propertics, growing season, and
maisture supply needed to produce sustained high yields of crops in an economic manner if they
are treated and managed according to acceptable farming methods.
(http://soils.usda.gov/technical/handbook/contents/part622 html.)

+ Hydric soils—these soils “formed under conditions of saturation, flooding, or ponding long
enough during the growing season te develop anaerobic conditions in the upper part.” (Federal
Register, July 13, 1994.)

» Compaction-prone soils—these soils have clay loam or finer textures in somewhat poor, poor,
and very poor drainage classes.

= Stony/rocky soils—these soils have (1) a cobbly, stony, bouldery, gravelly, or shaly modifier to
the textural class; or (2) =5 percent (weight basis) ol stones larger than 3 inches in the surface
layer.

» Shallow-hedrock soils—these soils typically are defined as soils that have bedrock within
60 inches of the soil surface. For the purpose of the proposed Keystone Project, however,
shallow-bedrock soils are defined as those with bedrock within 80 inches of the surface, because
trenching typically would be done to that depth.

s Drought-prone soils—thase soils inciude coarse-textured soils (sandy loams and coarser) that are
moderately well to excessively drained.

Keystone provided information regarding the soil types oceurring in the Keystone Project area that was
derived from NRCS STATSGO and SSURGO databases (available online at
hitp:/websoilsurvey.nres,usda.cov/app/ WebSoilSurvey.aspx}. The soil characteristics of concern are
erosion potential (wind and water), designation as prime fannland, compaction poiential, percentage of
stonesfracks, droughty soil, hydric soil, and potential for shallow bedrock. Beeause the proposed

K eystone Project would not cross any droughi-prone soils, 1his 501l censtraint Is not a concern and s not
discussed further,

Table 3.2.1-1 is a summary of proposed pipeline miles by state that would cross soils with the above
propertics, Table 3.2.1-2 is a summary of the acreage by state ol soils with the above properties that lie
within the proposed ROW, More detail is provided in Appendix F, a table provided by Keystone that lisis
soil associations from the STATSGO database by milepost along the proposed route—along with the
proportion of each map unit that has specific soil limitations.
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TABLE 3.2.1-1

Miles of Sensitive Soils Crossed by the Keystone Project

Total Highiy Prime Compaction- Stony/ Shallow
State Miles Erodible Farmland Hydric Prone Rocky Bedrock
Mainline Praject
North Dakota 216.9 18.¥ 115.1 28.4 14.4 3A 28.5
South Dakota 218.9 11.6 89.8 26.8 277 1.5 NA
Nebraska 2137 43.8 134.8 6.8 10.8 0.5 4.0
Kansas 98.8 23.8 46.3 2.0 B.5 0.2 20.8
Missouri 2731 489 1459 51.8 140.3 16.5 80.2
lllinos 56.5 4.5 40.8 16.3 35.2 01 0.1
Mainfine Project sublotal 1,077.9 1581.1 582.7 134.2 2371 21.9 143.4
Cushing Extension
Nebraska 2.4 1.1 1.4 0.0 0.0 0.0 0.0
Kansas 209.7 13.0 156.7 14 10.9 9.8 140.1
Oklahoma 79.7 4.4 53.4 0.1 0.3 7.8 47.3
Cushing Extension sublotal 291.8 18.5 211.2 1.4 1.2 17.6 187.4
Keystone Project total 1,369.7 169.6 783.9 135.6 248.3 39.5 330.8

Source: ENSR 2006a.
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TABLE 3.2.1-2

Acres of Sensitive Soils Crossed by the Keystone Project

Tatal Highly Prime Compaction- Stany/ Shalfow
State Acres Erodibie Farmland Hydric Prone Rocky Bedrack
Mainline Project
North Dakota 3,343 270 1,607 392 198 39 45
South Dakota 3.099 167 1,476 383 308 29 4
Nebraska 3,027 625 1,908 126 154 7 30
Kansas 1,402 351 642 16 105 3 22
Missouri 3,936 728 2,068 BO3 2,054 260 271
Hlinois 736 57 537 218 454 1 5
Mainiine Praject subtofal 15,243 2,198 8,237 1,938 3,363 533 373
Cushing Extension
Nebraska 35 15 30 0 0 0 0
Kansas 2,968 182 2221 20 155 138 536
QOklzhoma 1,155 B3 770 <t ] 113 150
Cushing Exlension sublofal 4,158 260 3,012 20 160 251 6586
Keystone Project total 18,401 2,458 11,248 1,859 3,622 582 1,089

Source: ENSR 20086a,




Along the proposed Mainline Project route are:

s 151.1 miles of highly erodible soils,

»  582.7 miles of prime farmland soils,

»  134.2 miles of hydric soils,

»  237.1 miles of compaction-prone soils,
*  21.9 miles of stony/rocky soils, and

e 1434 miles of shallow bedrock soils.

Along the proposed Cushing Extension route are:

e 18.5 miles of highly erodible soils,

s 211.2 miles of prime farmland soils,
* 1.4 miles of hydric soils,

e 11.2 miles of compaction-prone soils,
» 17.6 miles of stony/rocky soils. and

= 187.4 miles of shallow-bedrock soils.

3211 North Dakota

Along the proposed pipeline route in North Daketa, maost soils have thick, dark topsoil and mixed
mineralogy. They range from well drained undulating soils on upland plains, to very poorly drained soils
in “prairie potholes” and along streams. Sodic soils are present in places on glacial lake plains. Soil
fertility is naturally high, and prime Farmland soils are extensive—occupying approximately hatf of the
proposed ROW. The average freeze-free period ranges from 100 10120 days at the U.5.-Canada border to
120 to 140 days in the southern portion of the state. Along the proposed Mainline Project route in North
Dakota are:

e [8.7 miles of highly erodible soils,

e 115.1 miles of prime farmland soils,
= 28.4 miles of hydric soils,

= 144 miles of compaction-prone soils,
» 3.1 miles of siony/rocky soils, and

» 295 miles of shallow-bedrock sails.

3.2.1.2 South Dakota

In the northern portions of South Dakota, the soils are similar to those of North Dakota but experience
warmer mean annual temperatures. In the southern portion of the state, upland soils are formed from both
loess and mediun-textured glacial till. Most of the soils are deep, silty or loamy, with thick, organically
enriched topsoil layers, Poorly drained upland depressions contain wel, dark soils. [n the Missouri River
region, stream valiey {loors and bottomlands contain poorly-drained soils with thick, dark topsoil.
interspersed with the well drained to poorly drained highly stratified soils formed in mixed sediments.
Approximately 45 percent of the proposed roule within Scuth Dakota consisis of prime farmland soils.
The average freeze-free period is between 135 and 165 days. Along the proposed Mainline Project route
in South Dakola are:

s | 1.6 miles of highly erodible soils,
» 99.8 miles of prime farmland soils,
» 26.8 miles of hydric soils,
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* 277 miles of compaction-prone soils,
e 1.5 miles of stony/rocky soils, and
e No shallow bedrock soils,

3.21.3 Nebraska

From the border with South Dakota into central Nebraska, soil characteristics along the proposed pipeline
are similar to those described for southern Scuth Dakota. From Butler County to northeastern Kansas,
most of the soils arc deep, silty, and loamy—uwith relatively thick, dark, fertile topsoil, These soils formed
in thick loess deposits that lie over glacial deposits buried tens of feet deep. Highly erodible soils are
present on slopes in the dissected topography of southern Nebraska. Prime farmland soils oceupy
approximaiely 63 percent of the proposed route in Nebraska. The average freeze-free period is bebveen
160 and 180 days. Along the proposed Mainline Project route in Nebraska are:

s 43.8 miles of highly erodible soils,

» 134.8 miles of prime farmland soils,
= B.9 miles of hydric soils,

10.9 miles of compaction-prone soils,
0.5 mile of stony/rocky soils, and

4.0 mikes of shallow-bedrock soils.

Along the proposed Cushing Extension route in Nebraska are:

= 1.1 miles of highly eredible soils,
o 1.4 miles of prime farmland soils,
s No hydric soils,

» No compaction-prone soils,

+ No stony/rocky soils, and

= 0.2 mile of shallow-bedrock soils.

3.214 Kansas

In southern Nebraska and northeastern Kansas, shallow seils form where sedimentary bedrock oulcrops
along valley side slopes and ridge crests. Elsewhere along the western part of the proposed route in
Kansas, deep soils with fertile topsoil and loamy or clayey subsoil occur on the silty uplands, East of
central Marshatl County, the soil moisture regime becomes wetter; loess-mantled ridge ops and side
slopes have deep, silty soils with fertile, dark topsoil. Soils in flatter landscape positions have more
clayey subsoil. All of these soils have thick topsoil layers. Soils with interal drainage limitations occur
in bottomlands. About 46 percent of the proposed reute in Kansas consists of prime farmland soils. The
averape freeze-ree period is from 160 o 190 days. Along the proposed Mainline Project rouie in Xansas
are;

» 23 .6 miles of highly erodible soils,
» 46.3 miles of prime farmland soils,
o 2.0 miles of hydric soils,

= 8.6 miles of compaction-prone sotls,
* (.2 mile of stony/rocky soils, and

»  20.6 miles of shallow-bedrock soils.
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Along the proposed Cushing Extension roule in Kansas, shallow soils are found in places where
sandstones and limestanes are exposed aleng valley side slepes and ridge crests. Deep soils with fertile
topsoils and loamy or clayey subsoils are found in upland areas where loess mantles the bedrock. Deep
stratified soils with fertile topsoils are found along smailer streams, while deep loamy, silty, or clayey
so0ils with fertile enriched topsoils that may be wet near the surface during parts of the year are found
along major streams. In some locations, the topsoil may be as thick as 20 inches or more. The average
freeze-Iree petiod is from 170 to 190 days. Along the proposed Cushing Extension route in Kansas are;

e 13.0 miles of highly erodible soils,
e 156.7 miles of prime farmland soils,
» 1.4 miles of hydric soils,

» 10.9 miles compaction-prone soils,
» 7.8 miles of stony/rocky soils, and

* 10.5 miles of shaliow-bedrock soils.

3.21.5 Missouri

Deep, highly erodible soils formed in thick loess and alfuvial deposits are found near the Missouri River
in both Kansas and Missouri. Loess deposits thin as the route progresses eastward into Missouri; in
places, ihe route crosses soils formed in clay-rich glacial till. Erosion hazard remains high for several
miles into the uplands on either side of the Missouri River floodplain. Poorly drained and very poerly
drained soils occur in the Missouri River bottomlands and along iributary drainages. Deep, well drained
and moderately well drained soils occur on Missour! uplands, but so do soils with claypan layers; and

_some soils lack the highly fertile, dark topsoil found further north. I addition, poor soil drainage is
common along much of the proposed route in central and eastern Missouri, and shrink-swell potential
may be severe in upland areas. About 54 percent of the proposed route in Missouri crosses soils
classified as prime farmland. The average [reeze-{ree period ranges (rom 180 to 190 days. Along the
proposed Mainline Project route in Missouri are:

48.9 miles of highly crodible soils,
143.9 miles of prime farmland soils,
51.8 miles of hydric soils,

140.3 miles of compaclion-prone soils,
16.5 miles of stony/rocky soils, and

e 80.2 miles of shaliow-bedrock soils.

3.21.8 lllinois

Soil characteristics vary widely along the proposed route in llinois. From the Mississippi River eastward
10 its terminus in Patoka, the proposed route crosses wide river baottomlands with poorly drained, very
deep, and fertile alluvial soils and bordering hillslopes—where shallow 10 moderately deep limestone-
derived soils occur along the edge of the river valley. Upland soils are derived from glacial til] and other
parent materials; depths range from shallow to deep and textures from sandy to clayey. Most of the
upland soils near the Mississippi River are medium textured, well drained or mederately well drained, and
lack highly fertile dark topsoil layers. Inland ioward Patoka, soils are generally deep and soil wetness js a
major land use problem. About 93 percent of the proposed route within [Hiinois consists of prime
farmland. The averape freeze-{iee period ranges from about 180 to 200 days.
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Along the proposed route in Illineis are:

* 4.5 miles of highly erodible soils,

* 408 miles of prime farmland soils,

+ 16.3 miles of hydric soils,

= 352 miles of compaction-prone soils,
e (0.1 mile of stony/rocky soils, and

» 0.1 mile of shallow-bedrock soils.

.21.7 Oklahoma

Along the Cushing Extension route in Oklahoma, deep soils with dark topsoil layers above subseil clay
accumulations are found in gently sloping upland areas. Shallow to deep well drained soils occur on
sleeper slopes. Soil erosion potential can be high on these steeper slopes. In small drainages and river
valleys, deep, clayey, or loamy sofls are found. In these areas, the topsoil can be over 20 inches in depth,
and some soils are saturated at depths of 2 feet or more below the surface during part of the year, The
average freeze-free period is from 190 to 230 days. Along the proposed Cushing Extension route in
Oklahoma are:

e 4.4 miles of highly erodible soils,
= 953.1 miles of prime farmland soils,
= (.1 mile of hydric soils,

0.3 miles compaction-prone soils,
7.8 miles of stony/rocky soils, and
0.7 mile of shallow-bedrock soils,

3.2.2 Potential Impacts and Mitigation
3.2.24 Construction Impacts

Pipeline construction activities, including clearing, grading, rench excavation, backfilling, heavy
equipment fraffic, and resioration along the construction ROW, may adversely affect soil resources.
Potential impacts include temporary and short-term soil erosion, short-term to long-term soil compaction,
permanent increases in the proportion of large rocks in the topsoil, and short-term 1o permanent soil
contamination. Pipeline conslruction also may result in damage to existing tile drainage systems, 1n its
Mitigation Plan (see Appendix B), Keystone has proposed construction procedures that are designed to
minimize the likelihood and severity of these impacts, and ta mitigate where impacts are unavoidable.
Additionally, Keystone will develop a comprehensive conservation and reclamation document for
construction, operation, and maintenance of the proposed pipeline. This document will contain
information from pertinent NRCS Field Office Technical Guides. The specific practices (listed by state)
are presented in Appendix M.

Pre-construction clearing of the temporary ROW would remove protective vegelative cover and could
potentially increase soil erosion and the transport {o scnsitive areas. A total of 2,458 acres—
approximately 14 percent of the overall project surface area—would be constructed where the soils are
listed as highly erodible. In these areas, some temporary and short-term increases in sotl erosion may
oceur. Where agricultural soils are subject to a consiruction-related increase in erosion, receiving water
badies may be affected by hazardous substances (such as pesticide or herbicide residues) thal might be
present in the eroded material. In its Mitigation Plan, Keystone has proposed construction methods that
are designed {0 minimize impacts resulting from soil erosion (Appendix B). These methods include

3.2-7
Draft EIS Keystone Pipeline Praject



instaliation of sediment barriers, temporary slope breaks, erosion control mats, and instaliation of
temporary mulch in the event that construction activities are interrupted. Keystone’s Mitigation Plan does
not, however, include provisions for environmental inspection during construction, which would ensure
effective implementation of the Plan. Therefore, the following measure is recommended:

+= Keystone should amend its Mitigation Plan to include designation of at least one
Environmental Inspector {(EI) per construction spread, who would have the authority to
stop work and/or order corrective action in the event that construction activities violate the
provisions of the Mitigation Plan, landowner requirements, or any applicable permit. The
E¥ should inspect temporary erosios contro] measures on a daily basis in areas of active
construction or equipment operation, on a weekly basis in areas without active construction
or equipment operation, and within 24 hours of continuous rainfall greater than 0.5 inch.
The El shoukd have the anthority to ensure the repair of any ineffective erosion control
measures within 24 hours of their detection, and should keep records of compliance with
provisions of the Mitigation Plan ard applicable regulations and permits.

Farmland within the propesed ROW would be removed from production [or the duration of construction.
Agricultural and rangeland preduction on approximately 17,094 acres would be {ost from the construction
ROW for the construction season. During the next growing season, production may be reduced but not
completely lost. Long-term productivity is not expected to be impaired.

The structure of farmland soils may be degraded by construction, Grading and equipment traffic imay
compact soil, reducing porosity and percolation rates, which can result in increase runoff potential. As
detailed in Appendix B, Keystone has proposed construction methods that are designed to minimize these
impacts. These include removing and storing the top 12 inches of topsoil {Tom the treach line and any
areas to be graded, ripping to relieve compaction in all areas from which topsoil has been removed,
remaoving all excess rocks exposed due to construction activity, and adding soil amendments to return
topsoil as warranted by conditions and agreed to by landowners. Althcugh Keystone plans to minimize
impacts to soil productivity that may resuli from construction activities, some short- to long-term
decreases in agricultural productivity are possible. Therefore, the following measure is recommended:

= Prior to construction, Keystone should submit to DOS an Agricultural Impact Evaluation
and Compensation Plan to docement and compensate for decreases in productivity that
may result from depradation of agricultural soils along the proposed ROW. This plan
should include, at a minimum, the following provisions:

- Independent determination ef the extent of, and responsibility for, any observed post-
construction declines in agricultural production; and

- Compensation or other mitigation of impacts or damage determined to have resulted
from pipeline construction.

Construction and maintenance activities may lead to localized soil compaction in soils listed as hydric or
compaction prone, regardless of their suitabilily for farming, and this compaction may lead 1o slower or
less successful vegelation reestablishment following construction. Approximately 13 percent of the
overal] proposed route is characterized by hydric soils. Locations where compaction-prone soils are
crossed by the proposed ROW are shown in Appendix F. Because hydric and otherwise compaction-
prone soils are particularly sensitive to the impact of construction activities during wet weather, the
following measure is recommended:

» Prior to construction, Keystone should amend its Mitigation Plan to include a Wet Weather
Construction Plan to address consfruction practices in agricultural areas during conditions
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of active precipitation or saturated ground. This plan shonild include, at 2 minimum, the
following information:

- Specification of the allowable depth of rutting and allownble working conditions prior
to suspension of consiruction activities, based on the topsoil thickness or the Atterberg
Field Test Procedure;

- Designation of “stop-work” authority in the event that wet weather conditions place
topsoil at risk; and

- Identification of alternate construction precedures to minimize compaction in the event
of an unseasonably wet construction season.

Construction may result in concentration of large clasis near the surface in areas where rocky soil or near-
surface bedrock is found. Locations along the proposed ROW where stony/rocky soils are found are
listed in Appendix F. As detailed in Section 2.2 and Appendix B, Keystone has proposed construction
methods to ensure that soils along the proposed route do not become more rocky as a result of pipeline
construction. These methods include topsoil removal, segregation and redistribution after construction,
and remaoval from the ROW and off-site disposition of excess rocks and rock fragments. In short, the
Mitigation Plan states that Keystone will restore the ROW soils 1o approximately the same condition they
were in prior to construction. Stones of a size and in quantities greater than were present before
construction that are unearthed during construction will be removed from the ROW. Revegetation
establishment may be slow where stony or rocky soils are crossed in North Dakota, as well as where near-
surface bedrock is present in Missouri. Where shallow bedrock is found, blasting may be required. The
potential impacts of blasting, and locations where it may be necessary, are described in Section 3.1.1.2.

During construction, potential equipment spills or icakage of fuels, Tubricants, and coolants could affect
soils. Keystone has proposed construction methods that will minimize these impacts. These procedures
include proper storage and disposal of all hazardous and nen-hazardous wastes generated during the
construction process, use of controlled staging areas for refueling and hazardous material
loading/unloading cperations, provision of adequate spill-cleanup materials and equipment, and
conlingency plans for spills that may pose a danger to human health or the environment (see Section 2.23
and Appendix C}. In the event that a spill does occur that causes irreparable damage io soil productivity,
the impact should be mitigaled in accordance with the recommended Apricullural Impact Evaluation and
Compensation Plan. 1t is also possible that Keysione may discover previously contaminated soils during
construction. If this occurs, Keystone plans to immediately contact the appropriate state agency
responsible for emergency response and site remediation, and to develop a remediation plan in
consulation with that agency (see Keystone’s Mitigation Plan, Appendix B).

Construction of the proposed pipeline would, in places, necessitate disruption of existing drain tile
systems, In Section 5 of its Mitigation Plan, Keystone has committed to identifying and avoiding,
repairing. or replacing drainage tiles that may be damaged by pipeline construction. Although these
procedures should eliminate or compensate for any long-term impacts to drain tile function, unavoidable
temporary impacts would be experienced during construction. Implementation of the recommended
Agricultural Impact Evaluation and Compensation Plan would compensate for potential llooding that
could oceur because of temporary disreption of drain tile systems.

In modifying or construcling transmission line substations to support the Keystone Project,
Western would implement the following mitigation measures for Soils and Sediments:
» Topsoil would be removed, stockpiled, and respread at all heavily disturbed areas not
needed for maintenance access. '
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e Water bars or small terraces would be constructed across all ROW and access roads
on hillsides lo prevenl waier erosion and to facilitate natural revegetation.

» FErosion control measures would be implemented on disturbed areas, including areas
that must be used for maintenance operations (access ways and areas around
structures).

e When no longer required, construction roads would be restored to their original
condition. Surfaces of construction roads would be scarified to facilitate natural
revegetation, provide for proper drainage, and prevent erosion. 1f revegetation is
required, regionally native plants would be used.

3.2.2.2 Operations Impacts

Operationai maintenance of cleared areas may lead to increased erosion by wind or water. Maintenance
activities may lead to localized compaction due to vehicular traffic. Ineidental soil contamination due to
minor leaks from maintenance vehicles also may occur. None of these impacts are expected 1o be
extensive or severe. |n the event that agricultural productivity is impaired, the procedures in the
recommended Agricultural Impact Evaluation and Compensation Plan should be implemented.

During scoping meetings, a concemn was expressed that soils may be prone to settling in the permanent
ROW either during the Keystone Project’s operational life or after its retirement. Keysione has
commiitted o returning the ROW to its pre-censtruction iopography. Once construction is complete, the
permanent ROW would not be fenced; therefore, the same trallic that is experienced by neighboring soils
would be experienced by those within the ROW. Consequently, differential settling is not expecied. It is
possible, however, that procedures to alleviate soil compaction implemented under Keystone’s Mitigation
Plan may result in refatively excessive soil aeration and subsequent settling of soils within the ROW,
Therefore, the following measure is recommended:

= Prior fo construction, Keystone should amend its Mitigation Plan to include a Post-
Construction Soil Monitoring Plan, to ensure that any erosion or settling that does occur is
detected and mitigated. This plan should include, at a minimum, the following provisions:

- Procedures for observing and recording evidence of soil erogion or compaction during
routine pipeline surveillance and maintenance operations, and

- Mechanisms to facilitate reporting by landowners of soil erosion or compaction.

Also expressed during scoping meetings was a concern that increased soil temperatures resulting from the
relatively high temperature of the oil in the pipeline might cause decreases in soil moisture content.
Keystone conducted a detailed analysis of the effects of pipeline operations on winter and summer sof}
temperatures along the proposed route. based on eperating volumes of 435,000 and 591,000 bpd
(TransCanada 2007¢). They found that near-surface soil temperatures would continue to be influenced
mainly by elimate, with minimal effects from pipeline operations. For the lower operating volume, soil
temperatures at & inches depth within 3 feet of the pipe centerline would be elevated by less than 5 °F in
early March, less than 2 °F for the rest of the spring and early sumnmer, and by negligible amounts from
mid-June through late February. Increases in soil temperature at distances of 7 feel or more from the
centerline would be negligible. For the operating voluine of 591,000 bpd, the same general pattern was
found; but the temperature elevation within 3 feet of the pipe centerline in early March would be
appreximately 5 °F, and the period of approximately 2-°F temperature increase would begin in late
December and extend to late August. Direct temperature effects on vegetation are expected to be
minimal, and may even result in enhanced growth. Although decreases in soil meisture content within
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3 feet of the pipe centerline may oceur, no drought-prone soils have been identified along the proposed
route, and any impacts to agricultural productivity would be addressed by the recommended Agricultural
Impact Evaluation and Compensation Plan.

3.2.3 References

ENSR. 2006a. Keystone Pipeline Project Environmental Report. Updated November 15, 2006.
TransCanada. See TransCanada Keyslone Pipeline, L.P.

TransCanada Keystone Pipeline, L.P. 2007c. Response to Data Request #2. Submirted to U.S,

Department of State by TransCanada Keystone Pipeline, L.P. Application for Presidential Permit.
April 4.
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3.3 WATER RESOURCES

This section describes the groundwater and surface water resources in the Keystone Project area that
could be affected by the proposed Keystone Project and evaluates the potential impacts that may result
from Keystone Project implementation. The analysis focuses on major aquifers and wells in the vicinity
of the pipeline route, streamns and rivers that would be crossed, and reservoirs and larger lakes that are
downstream of these crossings.

3.31 Environmental Setting
33141 Groundwater

The proposed Mainline Project roule is located within the glaciated Central Lowlands physiographic
province. The Central Lowlands physiographic province is characterized by glacial terrain, Buried
stream channels, sand and gravel deposits, and glacial till were deposited following glacial retreat.
Shallow groundwater is often centained in the buricd stream channels or in recently deposited stream
alluvium. Deeper wells also have been constriicted into bedrock aquifers; however, the presence of the
pipeline and associated construction activities are net likely to affect deeper groundwater aquifers because
of the presence of glacial till above these zones. Glacial till typically inhibits the downward migration of
groundwaier.

[n the region of the proposed Keystone Praject route, unconsclidated deposit aquifers in Quaternary-aged
sediments are the most productive aquifers and are the source of water for thousands of shallow wells
(Whitehead 1996). Shallow groundwater in this regien is often used for agricuitural, domestic, and
industrial purposes. The Mainline Project rowe does not cross over any sole source aquifers, as
designated by EPA Regions 5, 6, 7, and 8 (EPA 2007).

Major aquifers and wells in the vicinity of the proposed Mainline Project route are described below by
state.

North Dakota
Aguifers

In Narth Dakota, aquifers present beneath the proposed ROW are generally in unconsolidated glacial and
alluvial deposits. Major aquifers in the vicinity of the proposed route are described below.

The Pembina River Aquifer is a productive aquifer located in eastern Cavalier and western Pembina
Counties, occupying approximately 20 square miles in the area of the proposed route. The aquifer is
surficial and is hydraulically connected to the nearby Pembina River. The groundwater table lies at
ground surface within the floodplain along the proposed route.

The Pembina Della Aquifer contzins well yields up to 50 gallons per minute (gpm) (Hutchinson 1977),
depending on the location aleng the proposed rouie. Depth to the saturated zone in this aquifer is
approximailely 50 feet below pround surface (bgs).

In Walsh County, the Edinburg Aquifer encompasses approximately 13 square miles, and depths to the
saturated zone range from approximately 20 to 40 feet near the proposed route (Downey 1973). Adjacent
to the proposed roule, the Fordville Aquifer is one of the largest and most used surficial (glacial drift)
aquifers in the area. The topography in this area lacks drainage features; consequently, the aquifer
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receives abundant recharge from precipitation. The Fordville Aquifer is hydraulically connected to the
Forest River and tributaries {Downey 1973).

Adjacent to the proposed route in Steele and Barnes Counties, the McVille Aquifer lies in a buried river
valley. Depih to saturation is an average 80 feet and up to 300 feet in southern Steele County (Downey
and Armstrong 1977). In northern Barnes County, near Lake Ashtabula, the McVille Aquifer obtains
recharge by precipitation.-

The McVille Aquifer, Sand Prairie Aquifer, and Englevale Aquifer are present beneath the proposed route
in Ransom County. All of thesc aquifers consist of buried channel deposiis. The Englevale Aquifer
consists of burfed sand and gravel deposits nssociated with the historical course of the Sheyenne River
(Armstrong 1982). The depth to the saturated zone in the Englevale Aquifer ranges from the land surface
up 1o 80 feet bgs. The thickness of sand and gravel is varied and averages 40 feet.

In Sargent County, the proposed route would cross the Spiritwood Aquifer {(also hydraulically connected
to the Englevale Aquifer), the Brampton Aquifer, and the Oakes Aquifer. All three of these aquifers are
characterized by coarse-grained alluvial channels underlying glacial till. The total arca occupied by these
aquifers is eslimated at 450 square mikes (Armstrong 1982). Depth to the saturated zone is typically 10 to
3¢ feet. In the vicinity of the proposed route, aquifer thicknesses range from approximately 100 to

200 feet.

In Sargent and Dickey Counties, excavation activities for the proposed route may penetrate the Oakes
Aguifer. The OQakes Aguifer water table lies at the ground surface and extends to the west to the James
River (Armstrong 1980, Koch and Bradford 1976). Subsurface materials in the aquifer consist of deltaic
and lacustrine deposits of sand and gravel interbedded with silt and clay. In general, over 40 feet of
glacial till, silt, and clay isolate the Oakes Aquifer from the underlying Spiritwood Aquifer. Literature
indicates that in some arcas the two aguilers are hydraulically connected vertically (Armstrong 1980).
The average thickness of the saturated zone is approximately 30 feet, ranging from 2 to 100 feet. The
aquifer yields from a few to up to a maximum of 1,300 gpm.

Available water quality informatieon for the aquifers described in North Dakota is presented in

Table 3.3.1-1. Literature indicates that, in general, water from these aquifers is not contaminated;
however, water from two wells screened in the Oakes Aquifer in North Dakota may contain elevated
nitrate concentrations resulting from fertilizers (Armstrong 1980).

The majority of the aquilers described are surficial. Principal regional aquifers are not present beneath
the proposed route in North Dakota. The closest principal aquifler is the Lower Cretaceous Aquifer that is
located adjacent to the Red River of the North, approximately 30 miles 1o the east {TransCanada 2007b).

Table 3.3.1-2 lists the locations beneath the proposed Mainline Project ROW where water-bearing zones
are expected 1o be present al less than 50 feet bgs.
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TABLE 3.2.11

Groundwater Quality of Select Subsurface Aquifers

TDS Other Water Quality
Aquifer Milepost  State County {maiL) {nformation
Feambina River NBG Cavalier/Pembina 625 Calcium magnasium
bicarbonate type
Pembina Delta ND Cavalier/Pembina 340 Calcium magnesium
bicarbonate type
Edinburg ND Walsh 450-800 -
FordvilleMedford ND Walsh 300-600 —
MeVille ND Steefe/Barnes/ 2,200 -
Ransom
Englevale ND Ransom 225-4,670  Calcium bicarbonate
type
Spiritwood NDO Sargent 625-2,260 -~
Brampton ND Sargent 532-1,290  Calcium bicarbonate
type in upper
groundwater zone
Dakes ND Sargent/Dickey 300800 Calcium bicarbonate
type
Qakes sSD Brown/Marshal NA Saline in many focations
Altamont 50 Clark 500-1,400 ~
Floyd SD Clark/Beadle/Miner/ 1,500 Sodium, calcium, sulfate
Hanson/McCook 3,200 rich
Lower James - Missouri SD McCook/Hutchinson/  775-3,300  Calcium and suifate rich
Yankton
High Plains NE Cedar/Wayne 200-600 -
Barneston limestons KS Marshall 410-2,600  Sulfate (30-1,540 mg/1)
Alluvial deposits K& Marshall 470-650 Sulfate (40-680 mg/l)
Terrace {glacial} KS Marshall 190-1,070  Sulfate (20-320 mgl),
deposils nitrate (0.40-87 ma/l}
Permian limestones KS - 1,000— -
3,000
Glacizl drift aguifers KS Brown/Doniphan 250-600 -
Missouri River alluvium KS - 500-700 -
Glacial drift MO - 350-800 -
Deep sandstone/ MO -~ =10,000 —

limestone aguifers

Draft EIS

3.3-3

Keystone Pipeline Project




TABLE 3.3.1-2

Water-Bearing Zones Less Than 50 Feet befow Ground

Surface beneath the Proposed Right-of-Way
for the Keystone Mainline Project

South Dakota

Milepost Description of Water-Bearing Zone

North Dakota

7 Surficial aquifer
g-12 Surficial aquifer
12-18 Surficial aguifer
29-30 Surficial aquifer
119-121 Surficial aquifer
123124 Surficial aquifer
193-196 Surficial aquifer
203-217 Surficial aquifer

217-219 Surficial eguifer
225-227 Surficial aquifer
261-264 Surficial aguifer
266270 Unconsolidated sand and gravel aquifers
278-290 Unconsolidaled sand and gravel aguifers
296-309 Unconsolidated sand and gravel aquifers
342-348 Unconsolidaied sand and gravel aquifers
3568-371 Unconsolidated sand and gravel aguifers
377380 Unconsolidated sand and gravel aquifers
350-383 Unconsalidated sand and grave! aquifers
413436 Unconsolidated sand and gravel aguifers
Nebraska
436-439 Unconsolidated sand and gravel aguifers
439-447 Unconsolidaled sand and gravel aquifers
447449 Unconsolidaled sand and gravel aquifers
452453 Unconsalidated sand and grave! aquifers
456-457 Uncansolidated sand and gravel aguifers
470471 Unconsolidated sand and gravel aquifers
500-506 Unconsolidated sand and gravel aquifers
531-B623 Unconsolidated sand and gravel aquifers, sandstone aquifers
627625 Unconsolidaled sand and gravel aguifers, sandstone aquifers
631-633 Unconsclidaled sand and grave! aguifers, sandstone aquifers
649-G50 Glacier drift agquifers
Kansas
650-657 Glacier drift aquifers
656658 Unconsolidated sand and grave! aquifers, alluvial aquifers, glacial
drift aquifers
B660-661 Glacial drift aguifers
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TABLE 3.3.1-2
{Continued}

Milepost

Description of Water-Bearing Zone

Kansas {continued}

562-688
688651

692-708
710-720
T21-722
723-723
724724
725727
727739
741742
743747

Missouri
748748
751
760763
T71-772
839-847
B857-859
BBO-863
B&7-869
870-875
954963
989-972
974978
081983

Hlinois

10041025
10233

1045-1051
1052-10566
10581061
1069-1072

Glacial drift aquifers

Unconsofidated sand and gravel aquifers, afiuvial aguifers, glacial

drift aquifers

Glacial drift aquifers
Glacial drift aquifers
Glacial drift aquifers

Glacia! drift aquifers, unconsolidated sand and gravel aquifers
Glacial drift aguifers, unconsolidated sand and gravel aquifers

Glacial drift aguifers
Glacial drift aguifers
Glacial drift aquifers

Glacial drift aquifers, alluvial aquifers, unconsolidated sand and

gravel aquifers

Alluvial aquifers, unconsolidated sand and gravet aquifers
Alluvial aquifers, unconsolidated sand and gravel aguifers

Uncensolidated sand and gravel aguifers
Uncansclidaled sand and gravel agquifers
Unconsolidated sand and gravel aquifers
Unconsolidated sand and gravel aquifers
Unconsolidaled sand and gravel aquifers
Unconsolidated sand ang gravel aguifers
Unconsolidated sand and gravel aquifers
Uncansalidated sand and gravel aquifers
Unconsolidated sand and gravel aguifers
Unconsolidated sand and gravel aquifers
Uncansolidated sand and gravel aquifers

Unconsolidaled sand and gravel aquifers
Sandstone and carbonate-rock aguifers

Unconsolidated sand and gravel aguifers
Unconsalidated sand and gravel aguifers
Unconsclidated sand and gravel aquifers
Unconsolidated sand and gravel aguifers

Draft EIS

3.3-5

Keystone FPipeline Project



Wells

As presented in Appendix G, six public water supply (PWS) wells are located within 1 mile of the
centerline of the pipeline. Five of these six wells are located in Pembina County, and one is in Walsh
County; the wells are located in the general vicinity of each other, between MP 20 and 31 along the
proposed route.

Information regarding private wells within 100 feet of the Keystone Project ROW is not available at this
time. Therefore, the folowing measure is recommended:

+ Keystone should obtain and evaluate information regarding all private wells within 100 feet
of the ROW prior to initiation of construction activities to ensure the protection of these
water resources.

South Dakota
Agtuiifers

In South Dakota, shallow aquifers consist of glacially deposited sands and gravels or are present within
glacially associaied [ealures such as buried lakes and channels. Shallow aguifers are present in alluvial
deposits aleng stream channels. Deeper aquifers are also present in sandstone bedrock that is isolated
from the surface or these shallow unconsolidated aquifers by glacial till.

In northern Brown and Marshall Counties, the James Aquifer underlies the proposed route. The aquifer
ranges in thickness from approximately 10 to 100 feet. The aquifer is under artesian conditions. Depth to
the saturated zone ranges from 100 to 190 feet bgs in the low-lying areas and as much as 580 feet bgs at
higher land elevations (Koch 1975). The aquifer is composed mainly of buried outwash deposits and
alluvium from an historical river. Deposits consist of sorted gravels, sand, and silt {(Koch 1975). South of
Marshall County, in northern South Dakota, underlying major aguifer zones are not present; the proposed
route is located between the Tulare Aquifer and the Vermillion Aquifer {Geological Survey Program
2001, in ENSR 20062). In Day and Clark Counties, near-surface aquifers in the glacial dritt are generally
not present; however, a number of small strcamn deposits containing near-surface aquifers are present in
northwestern Day County.

In western Clark County and near the Spink County line, the proposed route would cross the underlying
Altamont Aqguifer along Foster Creck. This aquifer consists of a buried channel system and contains two
saturated zones: from 2 io 10 feel bgs and from 35 to 80 feet bgs (Hamilton and Howells 1996). The
average thickness of the Altamont Aquifer is approximately 22 feet.

The Floyd Aquifer (a confined aquifer} is present in southwestern Clark, Beadle, Miner. Hanson, and
MeCook Counties. According to crass-sections, depth to 1he saturated zane in Miner County is
approximately 100 feet bgs near the county line. Near Carthage, the depth to the saturated zone ranges
from the land surface to about 100 feet bgs {(Koch and MoGarvie 198R). Thickness of the Floyd Aquifer
ranges between 4 and 100 feet. Also in this region, groundwater is present in the Niobrara Formation, a
chalky shale bedrock aguifer. This aguifer is overlain by as much as 600 feet of glacial drift and shaie in
northern Miner County and as little as 60 feet in southern Miner County (Koch and McGarvie 1988),

The Lower James—-Missouri Aquifer is present beneath the proposed route in southern MeCook County,
in the northern and southern ends of Hutchinson County and Yankton County (Lindgren and Hansen
1990). This aquifer is isclated from the surface by approximately 150 feet of till {Lindgren and Hansen
1990) and is approximately 50 to 75 feet thick in northern Hutchinson County and 130 feet thick in
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southern Hutchinson County. In Yankton County, depths to the saturated zone in this aquifer are
generaliy 50 to 100 feet brs; however, the depth to the saturated zone ranges from the land surface io
50 feet bgs al the James River, at Beaver Creek, and along the Missouri River (McCormick 2003).

Deeper aquifers in the region include the Dakota Formation Aquifer (sandstone) in Clark County, present
at depths of 900 to 1,100 feet bgs (Jensen 2001c¢). The aquifer is isolated from the surface by thick
deposits of glacial 1ilt and/or shale beds (Hamilton 1986). In Beadle County, the Codell Sandsione
member of the Carlisle Shale is present al depths ranging from 350 to 500 feet. This aquifer is isolated
from the surface by overlying glacial till and Niobrara Formation (IHowells and Stephens 1968).

Available water quality information for the aguifers described in South Dakota is presented in
Table 3.3.1-1, Literature indicates that, in general, water (rom these aquifers is not contaminated.

Principal regional aquifers are not present beneath the proposed route in Scuth Dakota (TransCanada
2007b).

Table 3.3.1-2 lists the locations beneath the proposed Mainline Project ROW where water-bearing zones
are expected to be present at less than 30 feet bgs.

Wells

As presented in Appendix G, no PWS wells are identified within | mile of the centerline of the pipeline in
South Dakota, However, the pipeline passes within 0.04 mile of the Marshall County Source Water area
and crosses a Zone B Aquifer Protection Area in Kingsbury County.

Information regarding private wells within 100 feet of the Keystone Project ROW is nol available at this
time. Keystone should obtain and evaluate information concerning private wells within 100 feet of the
ROW prior to initiation of construction activities to ensure the protection of these water resources.

Nebraska
Aguifers

Mainline Project. In Nebraska, the uppermost {shallow) groundwater-bearing zones along the proposed
pipeline route include glacial drift and alluvium aquifers.

In Cedar and Wayne Counties, undifferentiated Quaternary-aged sands and gravels form a portion of the
High Plains Aquifer (a principal regional aquifer).

In Stanton County, shallow aquifers are present in Quaternary sands and gravels. The saturated zone may
be at or pear the land surface in stream valleys and near waler body crossings; however, in upland
settings, depth Lo the saturated zone ranges from 30 to 60 feel.

In Platte and Colfax Counties, Quaternary-aged aquifers are similar to those 10 the norih in Stanton
County. Depth to the saturated zone is generally 50 to 100 feet bgs. Approaching the Platte River and in
the Platte River valley, the saturated zone is present al depths of 5 to 15 feet bgs (CSD 1958, in ENSR
2006a). Shallow alluvial aquifers are also present in depressional arcas and the headwaters of the Big
Blue River near Garrison and Ulysses,

To the south, groundwater is present in Butler, Seward, Saline, Jefferson, and Gage Countles in coarse-

grained glacial deposits and stream-valley alluvium (Miller and Appel 1997). These unconsolidated
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deposits arc Quaternary aged and collectively comprise the surficial aquifer in the area (Miller and Appel
1997).

Principal aquifers beneath the proposed rouvte in Nebraska include the High Plains Aquifer and the Lower
Cretaceous Aquifer. The High Plains Aquifer is present beneath the majority of the Mainline Project
route in Nebraska. South of the Platie River, the Lower Cretaceous Aquifer is located adjacent and to the
east, underlying the proposed route (TransCanada 2007b).

Available water quality information for these aquifers is presented in Table 3.3.1-1. Waters from the
unconsolidated Quaternary deposits and the deeper Cretaceous bedrock sources generally appear 1o be of
similar quality (Verstraeten et al. 1998). Additionally, the High Plains Aquifer contains a range of pH
values of 6.1-8.8, specific conductance of 320-260 microSiemens per centimeter {jtS/cm}, and dissolved
nitrate and nitrite concentrations of 4.2-7.6 milligrams per liter {mg/1.). The Dakota Aquifer contains a
range of phl values of 7.0-7.4, specific conductance of 550-570 uS/cm, and a dissolved nitrate and nitrite
concentration of 0.26 mg/L.. A wider variation and higher upper ranges of these valucs in the shallower
water-bearing zones are likely due (o irrigation.

Table 3.3.1-2 lisis the locations beneath the proposed Mainline Project ROW where water-bearing zones
are expected to be present at less than 50 feet bgs.

Cushing Extension. The proposed Cushing Extension route traverses southern Jefferson County for
approximately 2.5 miles before crossing the state line into Kansas. [n this area, shallow aquifers are
present in glacial deposits and alluvium,

Principal regional aquifers in southern Jefferson County, Nebraska beneath the proposed Cushing
Extension include the Lower Cretaceous Aguifer (TransCanada 2007b).

Table 3.3.1-3 lists the locations beneath the proposed Cushing Extension ROW where waiter-bearing
zones are expected 1o be present al less than 50 feet bgs.

Wells

Mainline Project. As presenied in Appendix G, nine well head protection areas of public water supply
wells are present within | mile of the centerline of the propoesed route in Wayne, Colfax, Seward, and
JefTerson Counties. O the nine wekls, seven are present within 300 feet of the proposed ROW. These
seven wells are located in Colfax, Seward, and Jeflerson Counties.

Information regarding private wells within 100 feet of the Keystone Project ROW is not available at this
time. Asrecommended earlier, Keystone should oblain and evaluate this information prior to initiation of
construction aclivities to ensure the protection of these water resources.
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TABLE 3.3.1-3

Water-Bearing Zones Less Than 50 Feet below Ground

Surface beneath the Proposed Right-of-Way
for the Keystone Cushing Extenslon

Milepost Description of Water-Bearing Zone
Kansas
&6-20 Dakota aguifer
8-10 Alluvial aquifer
9-10 Unconsolidated sand and gravel aquifers
10-12 Alluvial aquifer
13-4 Alluvial aguifer
25-30 Dakota aquifer
31-32 Dakota Aquifer and sandstone aquifers
38-43 Dakota Aquifer and sandstone aquifers
49~.51 Alluvial aquifer
68-70 Adiuvial aquifer
74-77 Alluvial aguifer
112-114 Alluvial aquifer
116-119 Alluvial aquifer
154—180 Aluvial aguifer
160-161 Alluvial aquifer
163184 Aliuvial aguifer
180-181 Aluvial aguifer
185-185 Alluvial aquifer
189191 Alluvial aquifer
196-206 Alluvial aquifer
Note:

The Cushing Exlension route in Nebraska and Oklehoma does not contain waler-bearing zones

tess lhan 50 leet below ground surface.

Cushing Extension. Crystal Springs, located approximately 12 miles northwest of the beginning of the
Cushing Extension route, supplies the Little Blue Public Water Project. This groundwaler resource
supplies potable water for several hundred domestic, livestock, and business purposes in Jefferson County
and nearby Thayer County. Three public water supply wells are located 0.5 mile east of Fairbury, and six
public water supply wells are located west of Fairbury; however, these water supply wells are

approximaiely 11 miles west of the proposed Cushing Extension roule.

Ne PWS wells within | mile of the centerline are present for the Cushing Extension route in Nebraska.
Information regarding private wells within 100 feet of the Cushing Exlension ROW is not available at this
time. As recommended earlier, Keystone should obiain and evaluate this information prior to initiation of

construction activities io ensure the protection of these water resources,
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Kansas
Aquifers

Mainline Project. In northeastern Kansas along the proposed Mainline Project route, shallow aquifers
consist of alluvium and terrace deposits. The Barneston Limestone Formation also contains groundwater
in northern Marshall County (Walters 1934),

in eastern Nemaha County, unconsolidated Pleistocene-age deposits of glacial drift and buried channel
deposils are the best potential sources of groundwater (Ward 1974, in ENSR 2006a). Several well-
yielding springs flow from these glacial deposits along the proposed route in Nemaha County (Maxwell
Spring) and in Brown County {Sycamore Springs and Sun Springs) (Buchanan et al. 1998),

Unconsolidated sand and gravel deposits along the Big Blue River and the Missouri River drainages are
vsed locally as water supply sources. Depth to groundwater is typically less than 10 fect bgs in these
areas. Glacial drift aquilters yielding between 50 and 100 gpim remain the most significant source of water
supply eastward through the Missouri River basin in Brown and Dontphan Counties, Kansas.

Deep groundwater aquifers in Kansas include the Bameston, Wrelord, Beattie, Foraker, and Grenola
Limestones. These formations penerally yield on the order of 50 gpm to wells where fracture zones are
present.

Principal regional aquifers are not present beneath the proposed routz in Kansas. Shallow aquifers consist
primarily of glacial drift aquifers (TransCanada 2007b).

Available water quality informaticn for these aquifers is presented in Table 3.3.1-1.

Table 3.3.1-2 lists the locations beneath the proposed Mainline Project ROW where water-bearing zones
are expecled Lo be present at less than 50 feet bgs.

Cushing Extension. [n Washingteon and Clay Counties in Kansas, the Great Plains Aquifer is exposed at
the ground surface or underlies the shallow aquifers present in the area. The Great Plains Aquifer consists
of semi-consolidated sedimentary rock and consists of two separate aquifers in Cretaceous-aged
sandstone, separated by a cenfining unit composed of shale (Miller and Appel 1997). Saline water
conditions are common in deeper zones; total dissolved solids (TDS) values typically range from 1,000 to
10.000 mg/L. In areas where the aquifer is shallower, or present at the surface, freshwater is present and
of better quality.

South of Washington County to the Kansas staie border, in Clay, Dickinson, Marion, and Cowley
Counties, stream-valley aquifers are present in unconsolidated coarse-grained sand and pravel deposits.
Larger river valleys, such as the Repuablican, Smoky Hill, Cottonwood, and Arkansas Rivers, contain the
most productive aquifers. The most notable of these aquifers is the stream-valley aquiler along the
Smoky Hill River, ranging laterally in width frem 3 10 3 miles. The upper 30 1o 50 feet of this agquifer
contains [teshwater and is highly productive (from 200 10 900 gpm). The stream-valley aquifers along
the Cushing Extension in Kansas typically vield from 100 to 1,000 gpim and are hydraulically connected
to the surface water in the streams. Water quality in these aquiters is calcium bicarbonale rich, TDS
concentrations are typically less than 500 mg/L, although concentrations up to 7,000 mp/L are present in
some areas.

From Clay County to Cowley County in Kansas, The Flint Hills Aquifer is oriented north 1o south and is
present beneath the proposed Cushing Extension. The aquifer consists of Permian-aged limestones. This
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aquifer contains yields up to 1,000 gpm (MacFarlane 2000, in ENSR 2006a), is used for public water
supplies, and is a source for numerous small springs. Karst features are common in the aquifer; sinkhaoles
and springs are conwnon along the proposed route. The lreshwater aquifer is unconfined; water quality
decreases in the deeper zones.

The Wellington Aquifer lies adjacent to the proposed Cushing Extension route several miles to the west,
from Saline County to the state berder of Oklahoma. In southwest Cowley County, a small portion of the
aquifer would be crossed by the proposed route. The Wellington Aquifer lies within Permian-aged
fractured shales resulting from dissclution of halite, gypsum, and anhydrite that underlies these shales.
Groundwaler canditions in the Wellington Aquifer, east of Salina, are saline and contain increased
chloride and TDS cencentrations. Sinkholes are common at the greund surface in this area.

Principal regional aquifers beneath and adjacent to the proposed route include the Lower Cretaceous
Aquifer and the High Plains Aquifer. The Lower Cretaceous Aquifer is Jocated beneath the proposed
Cushing Extension in Kansas, in Washington County and northern Clay County. South of Clay County to
central Marion Counly, the Lower Cretaceous Aquifer is located west of the proposed route. South of
Marjon County, the High Plains Aquifer is located to the west, in the Arkansas River drainage area
{TransCanada 20071).

Table 3.3.1-3 lists the locations beneath the proposed Cushing Extension ROW where water-bearing
zones are expected 1o be present at less than 50 feet bgs.

Wells

Mainline Project. As presented in Appendix G, only one public water supply well is located within
1 mile of the centerline of the proposed route. That wel! is in Doniphan County.

Information regarding private wells within 100 feet of the Keystone Project ROW is not available at this
time. As recommended earlier, Keystone should abtain and evaluate this information prior to initiation of
construction activities to ensure the protection of these water resources.

Cushing Extension. As presenied in Appendix G, 30 PWS welis are located within 1 mile of the
centerline of the Cushing Extension, These weils are located in Washington, Dickinson, Butler, and
Cowley Counties.

Information regarding private wells within 100 feet of the Keystone Project ROW is not available at this
time. As recommended earlier, Keystone should obtain and evaluate this information prior 1o initiation of
construction activities 1o ensure the protection of these water resources.

Missouri
Aguifers

Waler-bearing zones in Missouri are present in glacially deposited sediments, similar to those described
for Nebraska and ICansas. Water-bearing zones in the drift deposits consist of sand and grave! lenses that
fill pre-glacial valieys cut into the underlying bedrock. Many of these aquifers drain to nearby surface
water bedies or adjacent alluvium. The depth to groundwater follows topography, generally being deeper
beneath ridges and shallower {approxinately 15 to 20 feet) beneath valley floors (Fuller et al. 1957a,
1957h, 1957c, in ENSR 2006a).
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Additionally, unconsolidated deposits of sand and gravel along stream channels (such as the Platte River,
the Grand River, and the Chariton River drainages) are used lacally as water supply sources. Depth to
groundwater is typically less than 10 feet bgs in these areas.

Deeper bedrock aquifers along the proposed pipeline route in western and central Missouri consist of
sandstones and limestones. Aquifers in this area include the Burlington-Keokuk farmation, Ste.
Genevieve Formation, Cotter and Kimmswick Formations, and Ardmore Formation (Fuller et al. 19572,
1957b, 1957¢, in ENSR 2006a). The quality of water from the bedrock formations is typically poor (TDS
concentrations >10,000 mg/L). As a result, these deeper bedrock aquifers are not used as sources of
drinking water or lor other uses.

Karst features, including sinkholes, dissolution cavities, caves, and fissures, are present in the subsurface
in cemral Missouri {Veni 2002, in ENSR 2006a). In Caldwell, Lincoln, and §t. Charles Counties in
Missauri, karst areas are present but are typically less than 1,000 feet long and less than 50 {eet deep
(Davies el al. 1984},

Regionatly, the Mississippian Aquifer {a principal aquifer} is present beneath portions of the proposed
Mainline Project route in easiern Missouri (TransCanada 2007b).

Available water quality information for these aquifers is presented in Table 3.3.1-1.

Table 3.3.1-2 lists the locations beneath the proposed Mainline Project ROW where water-bearing zones
are expected to be present at less than 50 feet bgs.

Wells

As presenled in Appendix G, 20 PWS wells are located within | mile of the prepesed route in Chariton,
Audrain, Lincoln, and St. Charles Counties in Missouri. OFfthe 20 wells, one well {well No, 14629) is
lacated within 300 feet of the proposed ROW in Chariton County.

Information regarding private wells within 100 feet of the Keystone Project ROW is 1ot availablc at this
lime. As recommended earlier, Keystone should obtain and evaluate this information prior 1o initiation of
construction activities (o ensure the protection of these water resources.

lllinois
Aquifers

In [llinois, shallow aquifers are present in the broad floodplain alluvium in the vicinity of the confluence
of the Missouri and Mississippt Rivers. Large quantities of groundwater are withdrawn from terrace
deposits of the Cahokia Formation, containing Quaternary-aged river deposits. in Madison County, these
deposits extend from the Mississippi River for approximately 12 miles inland (Wehrman et al. 2003),
Additional shallow sand and gravel aquifers are present in east-central Madison Counly, in central Bond
County, and all along the Kaskaskia River alluvium in Fayette Courty (Wehrman et al. 2003).

In areas away from the river, aquifer zones less than 45 feet bys are scattered alony the proposed route in
llinois {Berg undated, in ENSR 2006a). Springs are present along or in the vicinity of the proposed route
in eastern Madison County, southwestern Bond County, and Fayette County {(Wetzel and Webb 2004).
Karst features are not present along the Keystone Project route in westernmost [1linois (Davies et al.
1984}
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The Mississippian Aquifer {a principal aguifer) is present beneath the far western portion of the proposed
Mainline Project route in eastern Hlineis, in the region beneath the confluence of the Illinois River,
Mississippi River, and Missouri River (USGS 2003).

Tahle 3.3.1-2 lists the locations beneath the proposed Mainline Project ROW where water-bearing zones
are expected 1o be present at less than 50 feet bgs.

Information regarding groundwater quality was not presented in the available literature reviewed.
Wells

As presented in Appendix G, 12 PWS wells within 200 feet of the proposed ROW are present. These
wells are located in Madison County, between MP 1030 and 1033 of the propesed Mainline Project route.

Information regarding private wells within 100 feet of the Keystone Project ROW is not available at this
time. As recommended, Keystone should obiain and evaluate this information prior to initiation of
construction activities to ensure the proteciion of these water resources,

Oklahoma
Aguifers

The propased Cushing Extension roule passes through Kay, Noble, and Payne Counties in Oklahioma.
Aquifers crossed by the route consist of stream valley alluvial terraces. Significant alluvial aquifers
include those associated with the Salt Fork Arkansas River in Kay County and the Cimarron River in
Payne County. These aquifers consist of Quaternary-aged deposits of sand and gravel up 1o 100 feet in
thickness and up to several miles wide. Both of these aquilers are high-yielding and are imporiant water
sources in Oklahoma (Ryder 1996, in ENSR 2006a); however, the Salt Fork Arkansas River and
associated alluvial aquifers are saline and wnsuitable for use (Ryder 1996, in ENSR 2006a).

The Arkansas River is located adjacent to and east of the proposed Cushing Extension in Oklahoma. The
alluvium and alluvial terraces associaled with the river can yield up 10 600 gpm. The aquifer is up to
45 feet thick and 5 miles wide (Ryder 1996, in ENSR 2006a).

At the Cimasron River crossing near Cushing, Oklahoma {at the southern end of the proposed route),
alluvial terrace deposits contain calcium-magnesivm-bicarbonate rich water that is suitable for domestic
and irrigation water supplies (Ryder 1996, in ENSR 2006a). TDS concentrations are 400 mg/L or less,
and hardness is less than 200 mg/L.

Principal regional aquifers are not present beneath or adjacent to the Cushing Extension routc in
Oklahoma (TransCanada 2007h)

Welis

As presenied in Appendix G, four PWS wells are located within | mile of the centerline of the Cushing
Extension in Oklahoma. Three of these wells are located in Kay County, and one is located in Payne
County. The well located in Payne County {MP 290) is present within 200 feet of the ROW.

Information regarding private wells within 100 feet of the Keystone Project ROW is not available at this
time. As recommended earlier, Keystone should obiain and evaluate this information prior to initiation of
construction activities to ensure the protection of these water resources.
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3.3.1.2 Surface Water

Surface water resources that would be crossed by the proposed pipeline are located within three water
resource regions;

» Souris-Red-Rainy Rivers region (eastern North Dakota),
»  Missouri River region (North Dakota, South Dakota, Nebraska, Kansas, and Missouri), and
« Upper Mississippi region (Missouri and lilinois).

Stream and river crassings are described below by state. Additionally, reservoirs and larger lakes that are
present within 10 miles downstream of these crossings are listed in Appendix H. Levees, water control
structures, and lood prolection structures along the proposed route are presented in Appendix 1. The
majority of levees and waler control structures along the proposed Mainline Project route are in the state
of Missouri.

Levees, water control structures, and flood protection structures are not present along the proposed
Cushing Exiension route, as presented in Appendix 1.

North Dakota
Water Bodies Crossed

As presented in Appendix J, 171 water body crossings are proposed in North Daketa along the proposed
Mainline Project route.

According to evaluation of aerial photographs (flow in 2006), water bodies greater than 100 feet in widih
in Noarth Dakota include:

* Pembina River in Pembina County (approximately 125 feet wide, MP 7),
» Tongue River in Pembina County (approximately 50 to 100 feet wide, MP18), and
»  Shevenne River in Ransom County {approximately 50 {o |00 leet wide, MP 169),

Major water bodies and reservoirs located within 10 miles downstream of proposed water crossings
include Weiler Dam/Reservoir, Herzog Dam/Reservaoir, Renwick Dam at Icelandic State Park, Charles

C. Cook State Game Management Area and wetlands, Homme Lake, Pickart Lake, Lake Ashtabula, Lone
Tree Lake, Lake Taayer, and three unnamed reservoirs. The approximate mileposts of these water bodies
and their associated pipeline stream crossings are presented in Appendix H. Small glacially formed water
bodies {ponds and potholes) also are present along the Mainline Projecl route through North Dakota.

Sensitive or Protected Water Bodies

Water bodies with a designated state water use classification are included in Appendix J. Seven of the
water body crossings in North Dakola have water use classifications.

The following streams and rivers aleng the Mainline Project route in North Dakota contain state water
quality designations or use designations:

» Tembina River, Tongue River, and North Branch Park River in Pembina County;
» Middle Branch Forest River in Walsh County;

»  Norih Branch Turtle River and Goose River in Nelson County; and

¢ Sheyenne River in Ransom County.
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Impaired or Contaminated Water Bodies

Keystone identified that contamination has been documented in all seven of these sensitive or protected
water bodies in North Dakota. Contamination or impairment in each of these water bodies includes
unacceptable levels of at least one of the following paramelers: sedimentation/siltation, total fecal
coliform, biological indicators, TDS, and cadmium,

Impaired or contaminated waler bodies are listed in Appendix K.
Water Supplies

Along the proposed ROW from the United States through North Dakota, municipal water supplics are
largely obtained from groundwater sources.

South Dakota
Water Bodies Crossed
As presented in Appendix J, 120 water body crossings are proposed in South Dakota.

According to evaluation of acrial photographs {{Tow in 2006), water bodies greater than 100 feet in width
inciude:

= James River in Yankton County (approximately 150 feet wide, MP 422}, and
e Missouri River in Yankton County, Seuth Dakota and Cedar Counly, Nebraska (approximately

1,400 feet wide, MP 430),

Major water bodies and reservairs located within 10 miles downstream of proposed waler crossings in
South Dakota include Renzienhausen Slough, Amsden Lake, Lopan Dam/Reservoir, Fordham Reservoir,
an unnamed reservoir, Lake Iroquois, Twin Lakes, and Lake Eli. The approximate mileposts of these
water hodics and their assoclated pipeline stream crossings are presented in Appendix H. Small glacially
formed water bodies (ponds, potholes, and small lakes) also are present along the Keystone Project route
through South Dakota.

Gavins Point Dam, a major control structure on the Missouri River, is located about 3 miles upstream of
the proposed crossing of the Missouri River in South Dakota.

Sensitive or Protfected Water Bodies

Water bodies with a state water use classification are included in Appendix J. Seven of the water bodies
(11 total water body crossings} in South Dakota have been assigned water use classifications.

The following streams and rivers along the Mainline Project route in South Dakota have state water
quality designations or use designations:

¢ Pearl Creek in Beadle County;

» Redstone Creek and Rock Creek in Miner Counties;
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s Wolf Creek in Hanson, McCook, and Hutchinson Counties; and

» James River, Beaver Creek, and the Missouri River in Yankton County at the border with
Nebraska.

Impaired or Contaminated Water Bodies

Keystone identified 10 impaired water bodies (14 water crossings total} along the pipeline route in South
Dakota (see Appendix K — source: TransCanada 2007c); however, specitic contamination or impairment
was documented in only five of these water bodies. Two of the streains in Day Country (unnamed and
mud Creek flowing from Amsden Lake) are impaired due ta nutrient levels, Wolf Creek in McCook and
in Hutchinson Counties is impaired due to amimonia, and the James River in Yankton County is impaired
due to total suspended solids and turbidity,

Water Supplies

Along the proposed Mainline Project ROW in South Dakota, municipal water supplies are largely
withdrawn from groundwater sources.

Nebraska
Water Bodies Crossed
Mainline Project. As presented in Appendix J, 191 water body crossings are proposed in Nebraska.

According Lo evalnation of aerial photographs {flow in 2006), water bodies greater than 100 feet in width
include;

» Missouri River in Yankton County, South Dakota and Cedar County, Nebraska {approximately
1,400 feet wide, MP 436),

» Likhorn River in Stanion County (approximately 225 feet wide, MP 503),
» Shell Creek in Colfax County (approximately 125 feet wide, MP 533), and

+  Plaste River in Colfax and Butler Counties (approximately 1,500 feet wide, MP 542).

The Platte River at the proposed pipeline crossing is a highly braided stream that is approximately
1,500 feet wide. The river basin cenlains sandy floodplain deposits up to 3 miles wide. The Elkhorn
River is a meandering river that contains numerous oxbows and sloughs along the floodplain.

Major waler bodies and reservoirs located within 10 miles downstream of proposed water crossings in
Nebraska include Whitetail State Wildlife Management Area, and five unnained reservoirs. The
approximate mileposis of these water bodies and their associated pipeline stream crossings are presented
in Appendix H.

Cushing Extengion. The Cushing Extension runs from the Mainline Project route approximately

2.5 miles in Nebraska to the Kansas border. As presented in Appendix J. five water body crossings are
praposed in Nebraska along the Cushing Extension. These water bodies consist of small inlermittent
streams and tributaries to the Little Blue River,

No waler bodies and reservoirs are focated within 10 miles downstream: of proposed water crossings in
Nebraska along the Cushing Extension.
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Sensitive or Protected Water Bodies

Mainline Project. Water bodies with a state water use classification are included in Appendix J. Six of
the water bodies (six total crossings) in Nebraska have been assigned waler use classifications.

The following streams and rivers in Nebraska along the Mainline Project route in Nebraska have state
water quality designations or use designations:

Missouri River in Cedar County,

Elkhorn River in Stanton County,

Platte River in Colfax County,

Big Blue River in Seward County, and

West Fork Big Blue River and Swan Creck in Saline County.

Cushing Fxtension. None of the water body crassings in Nebraska along the Cushing Extension have
been assigned a state water use classification.

Impaired or Contaminated Water Bodies

Mainline Project. Keystone identified 19 water crossings on its list of impaired water bodies in
Nebraska; however, specific contamination or impairment was documented in only six of these water
bodies. Contamination or impairment in each of these water bodies includes unacceptable levels of at
least one of the following parameters: feecal eolifarm, dieldrin, polychlorinated biphenyls (PCBs),
dissolved oxygen (DO}, and selenium.

Cushing Exfension. Contamination was not documentad in any of the water body crossings in Nebraska
along the Cushing Extension, as presented in Appendix K.

Waler Supplies

Mainline Project. Along the proposed Mainline Project ROW in Nebraska, municipal water supplies are
largely obtained from groundwaler sources. ' -

Cushing Extension, Information regarding the locations of surface water supplies along the Cushing
Extension has been requested from appropriate federal, state, and local agencies; however, the
information is not yet available. Therefore, the following measure is recommended:

s Keystone should obtain and evaluate the locations of surface water supplies along the
Cushing Extension prior to initiztion of construction activities to ensure the protection of
these water resonrces.

Kansas

Water Bodies Crossed

Mainline Project. As presented in Appendix J, 161 water body crossings are proposed in Kansas.
According to evaluation of aerial photographs (flow in 2006), water bodies greater than 100 fect in width

include:

» Big Blue River in Marshall County (approximately 175 feet wide, MP 639}; and
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»  Missouri River in Doniphan County, Kansas and Buchannan County, Missouri (approximately
8O0 feel wide, MP 748).

At the second proposed crossing of the Missouri River, at the state line, the channel is approximately
800 feet wide. A system of channel controls (levees and jetties) is located along the west bank, and
levees and dilches are located along the east bank.

No major water bodies or reservoirs are located within 10 miles downstream of proposed water crossings
in Kansas, as presented in Appendix H.

Cushbing Extension. As presenied in Appendix J, 169 water body crossings are proposed in Kansas
along the Cushing Extension.

According to evaluation ol aerial photographs (flow in 2006), water bodies greater than 100 feet in width
include:

» Smoky Hill River in Dickinsen County {(approximately 125 feet wide, MP 77), and
»  Arkansas River in Cowley County (approximately 400 feet wide, MP 206).

Major water bodies and reservoirs located within 10 miles downsiream of proposed water crossings in
Kansas include Milford Lake, Herrington Reservoir, Marion Lake Reservoir, and Kaw Lake,
Additionally, Turtle Creck Lake, a very large rescrvoir, is located approximately 15 to 20 miles
downstream of the proposed route. The approximate mileposts of these water bodies and their associated
pipeline stream crossings are presented in Appendix H.

Sensitive or Protected Water Bodies

Mainline Project. Water bodies with a state waler use classification are included in Appendix J.
Thirteen of the water bodies and tributaries (18 total water body crossings) in Kansas have been assigned
water use classifications.

The following streams and rivers in Kansas along the Mainline Project route have state water quality
designations or use designations:

» Deer Creek, North Elm Creek and its tributaries, and Robidoux Creek in Marshall County;

»  Wildcat Creek, Nemaha River, and Harris Creek in Nemaha County;

»  Walnut Creck, Wolf River Middle and South Forks, Buttermiik Creek, and Squaw Creek in
Brown County; and

» Halling Creek, Rock Creek, and Brush Creek in Doniphan County.
Cushing Extension. Waler bodies with a state water use classification are tncluded in Appendix 1.

Thirty of the water bodies and their associated tributaries (38 total water body crossings) in Kansas along,
the Cushing Extension have been assigned water use classifications.

The following streams and rivers in Kansas along the Cushing Extlension have state water quality
designations or use designations:

= Little Blue River, Mill Creek, and Coon Creek in Washington County;

» Carter Creek, West Fancy Creek, Lincoln Creek, and Republican River in Clay County;
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o Chapman Creek, Smolky Hill River, Carry Creek, and West Branch Lyon Creek in Dickinson
County;

»  Mud Creek, Cottenwood River, Spring Branch, Catlin Creck, and Doyle Creek in Marion
County;

» East Branch Whitewater River, Fourmile Creek, Rock Creek, Spring Branch, Whitewater River,
Badger Creek, Dry Creek, Fourmile Creek, and Eightmile Creek in Butler County; and

» Polecat Creek, Stewart Creek, Crooked Creek, Spring Creek, and Arkansas River in Cowley
County.

Impaired or Confaminated Water Bodies

Mainline Project. Keystone identified 23 water crossings along the Mainline Project on its list of
impaired water bodies in Kansas; however, specific contamination or impairment was documented in only
15 of these water bodies, Contamination or impairment in each of these water bodies includes
unacceptable levels of at least one of the following parameters: biological impairment, atrazine,
beryHium, copper, and pH.

Impaired or contaminated waiter bodies that would be crossed are presented in Appendix K.

Cushing Extension. Keystone identified 32 water crossings along the Cushing Extension on its list of
impaired water bodies in Kansas; however, specific contamination or impairment was documented in only
19 of these water bodies. Contamination in each of these water bodies includes unacceptable levels of at
least ane of the following parameters: atrazine, fecal coliform, sulfate, chloride, zinc, pH, and biclogical
impairment.

Impaired or contaminated water bodies that would be crossed are presented in Appendix K.
Water Supplies

Mainline Project. Along the proposed route from Jefferson County, Nebraska eastward through Kansas,
surface water reservoirs and groundwater wells supply municipal requirements.

In general, Marshall County depends on both surface water and groundwaier resources for water supply.
Marysvilte, which historically had depended on Blue River surface water, now obtains its water supply
from a wellfield southeast of town along a tribuary. This wellfield is located approximately 10 miles
south of the proposed Blue River crossing. Oketo obtains municipal water from a well on the Big Blue
River floodplain. Summerficld and Axtell also are supplied by wells (Walters 1954).

Cushing Extension. Table 3.3.1-4 provides information on surface water infakes within 5 miles of the
Cushing Extension ROW in Kansas. There are no surface water intakes within 1 mile of the centerline
(TransCanada 2007c).

Missouri

Water Bodies Crossed

As presented in Appendix J, 459 waicr body crossings are proposed in Missouri.

According to evaluation of aerial photographs (flow in 2006), water bodies greaier than 100 feet in width
include:
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» Missouri River in Doniphan County, Kansas and Buchannan County, Missouri (approximately
800 feet wide, MP 749);

» Grand River in Carrall County (approximately 250 feet wide, MP 841);

»  Chariton River in Chariton County (approximately 280 feet wide, MP 862);

» Cujvre River in Lincoln Counly (approximately 225 fest wide, MP 971);

# Cuivre River in St. Charles County (approximately 225 feet wide, MP 982}, and

»  Mississippi River in St. Charles County, Missouri and Madison County, Hlinois (approximately
2,200 feet wide, MP 1021).

TABLE 3.3.1-4
Surface Water Intakes within 5 Miles
of the Keystone Cushing
Extension in Kansas

Approximate

Distance
from Centerline

Milepost County (miles}
81-100 Marion 2.0
112—422 Marion 1.5
158-166 Butler 20
163-173 Butler 1.5
204-210 Cowlay 4.8

In this section of the Mainline Project, many levees or embankments are associated with the Missouri
River and Mississippi River drainage areas and along the Grand River, Chariton River tributaries, and the
Cuivre River (Appendix 1). Abandoned stream meanders and ponds are present in the area at the
confluence of the Mississippi and Missouri Rivers. At the state border, the proposed route would cross
the Mississippi River,

Major water bodies and reservoirs located within 10 mijes downsiream of proposed waler crossings in
Missouri include New Mud Lake/Old Mud Lake, Smithville River, five fishing areas, Cut-Off Lake,
Middletown Lake, Horseshoe Lake, Mud Lake, and Graus Lake. The approximate mileposts of these
water badies and their associated pipeline stream crossings are presented in Appendix H.

Sensitive or Prolected Water Bodies
Water bodies with a state water use classifteation are included in Appendix J. Twenty-eight of the water
bodies and tributaries (31 total water body crossings) in Missouri have been assigned water use

classifications.

The following streams and rivers in Missouri along the Mainline Project have state water quality
designations or use designations:
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« Missouri River, Contrary Creek, Pigeon Creek, and Platte River in Buchanan County;
& Castile Creek, Little Platte River, and Shoal Creek in Clinton County;

» Brush Creek, Crabapple Creek, and Mud Creek in Caldwel]l County;

» Big Creek and Grand River in Carrol! County;

«  Salt Creek, Lake Creek, Mussel Fork, and Chariton River and forks, and Puzzle Creek in
Chariton County:

» 1ong Branch, Youngs Creek, Bean Branch, Littleby Creek, and West Fork Cuivre River in
Audrain County;

=  Brush Creck in Montgomery County;

e Bear Creek and Cuivre River in Lincoln County; and

» Peruque Creek, Dardenne Creek, and Mississippi River in St. Charles County, Missouri.
Impaired or Contaminated Water Bodies
Keystone identified 53 water crossings on its list of impaired water bodies in Missouri; however, specific
contamination or jimpairment was documented in only 13 of these water bodies. Contamination or
impairment in each of these water bodies includes unacceptable levels of at least one of the following
parameters: chlordane, PCBs, fecal coliform, biological oxygen demand (BOD), volatile suspended
solids {(VS88). metals, and sediment.
Impaired or contaminaled water bodies thal would be crossed are presented in Appendix K.

Water Supplies

Along the proposed route eastward through Missouri, surface water reservoirs and groundwater wells are
used for municipal requirements.

St. Joseph, Andrews County, is supplied by a groundwater wellfield several miles north of the city
(Water-Technology-net 2006). This wellficld would not be crossed by the proposed pipeline, which
would be rouled south of Lhe city.

llinois

Water Bodies Crossed

As presented in Appendix 1, 74 water body crossings are proposed along the Mainline Project in Hilinois.
No waler body crossings are assaciated with the [-mile-long lateral pipeline to the Wood River Terminal,

According 1o evaluation of acrial photographs (flown in 2006}, water bodies greater than 100 feet in
width include:

= Mississippi River in St. Charles County, Missouri and Madison County, Illinois (approximately
2,200 feet wide, MP 1021};

= East Fork Silver Creek/Silver Lake in Madison County (approximately 300 feet wide, MP 1046);
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e Hurricane Creek in Fayette County (approximately 100 feet wide, MP 1070); and
» Kaskaskia River in Fayette County (approximately 100 feet wide, MP 1072).

At the state border, the Mississippi River is approximately 2,100 feet wide at the proposed crossing
location. The proposed route lies in the Noodplain Tor the next 5 miles. Approximately 3 miles of
floodplain associated with the Kaskaskio River would be crossed, upstream from Carlyle Lake (a
26,000-acre multi-purpose lake) and 5 miles east of the proposed eastern end of the pipeline route,

Major water bodies and reservoirs located within 10 miles downstream of proposed water crossings in
IHinois include Highland Silver Lake, an unnamed reserveir, and Carlyle Lake. The approximaie
mileposts of these waler bodies and their associaled pipeline stream crossings are presenied in
Appendix H.

In addition 1o stream crossings, a number of lakes and ponds are located along the proposed pipeline
route,

Sensitive or Protected Water Bodies

Water bodies with a state water use classification are included in Appendix ). Eleven of the water bodies
{11 total water body crossings) that would be crossed in 1llinois have been assigned water use
classifications.

The following sireams and rivers that would be crossed in Illinois have staie water quality designations or
use designations:

» Mississippi River, lndian Creek, Cahokia Canal, Mooney Creek, Silver Creck, Sugar Fork, Sand
Creek, and Silver Lake in Madison County;

» Shoal Creek and Little Beaver Creek in Bond County; and

s  Kaskaskia River in Fayetie County.
Impaired or Contaminated Water Bodies

Keystone identified 14 water crossings in lllinois along the Mainlinie Project route that are on its list of
impaired water bodies; however, specific contamination or impairment was documented in only seven of
these water bodies. Contamination or impairment in each of these water bodies includes unacceptable
levels of at least one of the following parameters: feeal coliform, DO, sediments and siliation, Lotal
suspended solids, pH, total nitrogen, total petroleum hydrocarbens (TPH), aldrin, chlerdane, manganese,
aquatic algae, and siiver. Additionally, chlordane and PCBs were reported al the proposed
INinois/Missourt border crossing of the Mississippi River.

Impaired or conlaminated water bodies that would be crossed in Illinois are presented in Appendix K.
Water Supplies
Along the proposed route eastward through Illinois, surface water reservolrs and groundwater wells are

used for municipal requirements. Municipalities also are served by Highland Silver Lake and Carlyle
Lake in lllincis.

3.3-22
Draft EIS Keystone Pipeline Project



Oklahoma
Water Bodies Crossed
As presented in Appendix 1, 45 water body crossings are proposed in Oklahoma.

According to evaluation of aerial photographs (flow in 2006), water bodies greater than 100 feet in widih
include:

» Salt Fork Arkansas River in Kay County (approximately 300 feet wide, MP 239}, anu
* Cimarran River in Payne County (approximately 400 feet wide, MP 283).

Major water badies and reservoirs located within 10 miles downstream of proposed water crossings in
Oklahoma include Kaw Lake and Sconer Lake. The approximate mileposts of these water bodies and
their associated pipeline stream crossings are presented in Appendix H.

Sensitive or Profected Water Bodies

Water bodies with a state water use classificatien are included in Appendix ). Two of the water bodies
(10 total crossings) that would be crossed in Oklahoma have been assigned water use classifications.

The following streams and rivers that would be crossed in Oklahoma have siate water quality
designations or use designations:

* Bois d'Arc Creek and Salt Fork Arkansas River in Kay County.
Impaired or Contaminated Water Bodies
Keystone identified |3 water crossings on its list of impaired water bodies in Oklahoma; however,
specifiec contamination or impairment was documented in only six of these water bodies. Coniamination
or impairment in each of these water bodies includes unacceptable levels of at least one of the following
parameters: sulfates, pathogens, turbidity, lead, nitrates, and unknown toxicity.
Impaired or contaminated water bodies (hat would be crossed are presented in Appendix K.

Water Supplies

Table 3.3.1-5 provides information on surface water intakes within 3 miles of the Cushing Extension
ROW in Qklahoma. There are no surface water intakes within | mile of the cenlerline (TransCanada
2007c).
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TABLE 3.3.1-56
Surface Water Intakes within 5 Miles
of the Keystone Cushing
Extension in Oklahoma

Approximate

Distance
from Centerline
Milepost County {miles)
246255 Noble/Pawnee 2.5
280289 Payne/lincaln 156

33.2 Potential Impacts and Mitigation
3.3.21 Groundwater
Canstruction Impacts

Patential impacts to groundwater during construction activities include:

» Groundwater quality degradation during or after construction resulting from disposal of materials
and equipment, or vehicle spills and leaks;

e Temporary increases in total suspended solids (TSS) concentrations where the water tabic is
disturbed during trenching and excavation activities {drawdown of the aquifer is possible where
dewatering is necessary);

e Increased surface water runoff and erosion from clearing vegetation in the ROW; and

» Degradation of groundwater quality because of blasting.
Spilfs and Leaks

Overall, it is not anticipated that groundwater quality waould be affected by disposal activities, spills, or
leaks. Many ol the aguifers present in the subsurface beneath the proposed route are isolated by the
presence of glacial (ill, which characieristically inhibits downward migration of water and contaminants
into these aquifers; however, shallow or near-surface aquifers are also present beneath the proposed route.

Temporary fueling stations would be used to refuel construction equipment. To prevent relcases, {uel
tanks or fuel trailers would be placed within secondary containment structures equipped with impervious
membrane liners,

Implementation of procedures outlined in Sections 2 and 3 of Keystone’s Mitigation Plan {(Appendix B)
would ensure that (1) contractors would be prepared to respond to any spill incident; and (2) all
contaminants would be contained and not allowed to migrate into the aquifer during construction
activities, regardless of the depth of the underlying aquifer.

788 Concentrations
Although there is potential for dewatering of shallow groundwater aquifers and potential changes in

groundwater quality (such as increases in TSS concentralions) during trenching and excavation activities,
these changes are expected to be temporary. Shallow groundwater aquifers generally recharge quickly
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because they have high hydraulic conductivities and thus are receptive to recharge from precipitation and
surface water flow.

Runoff and Erosion

Implementation of measures described in Section 4.5 of Keystone's Mitigation Plan (Appendix B) would
reduce erosion and control surface water runoff during vegetation clearing in the ROW.

Blasting

Where required for pipeline construction, blasting has the potential to affect groundwater resources, In
Section 3.1.1.2, it is recommended thal Keystone prepare a site-specific Blasting Specification Plan for
any location where biasting is required. In addition, the following measure is recommended:

» Keystone should include measures in each site-specific Blasting Specification Plan
{c.f. Section 3.1.1.2) to avoid impacts on groundwater and incorporate post-blasting test
procedures to ensure that groundwater resources are not negatively affected due to
necessary blasting activities.

Operations Impacts

During the life of the Keystone Project, potential minor shart- to long-lerm groundwater quality
degradation is possible from equipment and vehicle spills or leaks.

Routine operation and mainienance is nol expected to affect groundwater resources; however, if a crude
oil release occurred, crude oil could migrate into subsurface aquifers and into areas where these aquifers
are used for water supplies.

Keystone's ERP describes actions to be taken in the event of a crude oil release or other accident
(Appendix C). As noted earlier, the ERP would be finalized prior to initiation of construction. Keystone
also has submitied a risk assessment that assesses the likelihood of crude oil releases from the proposed
pipeline and the potential for environmental impacts {See Section 3.13 and Appendix L).

3.3.2.2  Surface Water
Construction impacts
Potential impacts on surface water resources during construction activities include:
= Temporary to long-term surface water quality degradation during or after construction from
disposal of materials and equipment or vehicle spills and leaks,
» Temporary increases in TSS concentrations and increased sedimentation during stream crossings.
e Temporary to short-term degradation of aquatic habitat from in-stream construction activities,

e Changes in channel morphology and stability caused by channel and bank modifications,

» Temporary reduced flow in streams and potential other adverse effects during hydrostatic testing
activities, and

» Temporary degradation of surface water quality and alteration of aquatic habitat from blasting
activities within or adjacent to stream channels.
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Spills and Leaks

Implementation of the procedures in Section 3 in Keystone’s Mitigation Plan (Appendix B} would
minimize the polential for spilis and leaks to affect surface water resources. During all construction
activities, all refueling would be conducted at least 100 feet away from all surface water bodies,

Stream Crossings and In-Stream Consfruction Activities

Depending on the type of stream crossing, one of faur construction methods would be used: the open-cut
wet method, the flume method, the dam-and-pump method, or the HDD method. Open-cut wet crossings
are planned for most water bodies along the proposed pipeline route, except for locations where dam-and-
pumnp or flume methods are technically feasible and warranted by rescurce-specific sensitivities, and for
the following nine river crossings and one levee, where HDD would be used:

e Missouri River, Souih Dakota/Nebraska (MP 436);
Platte River, Nebraska {MP 542},
s Missouri River, Kansas/Missouri (MP 748);

« Chariton River. Missouri (MP 862);

e Cuivre River, Missouri (MP 971);

e  Cuivre River, Missouri (MP 982);

e Mississippi River, Missouri/Illinois (MP 1021);
e Hurricane Creek, llinois (MP 1070); and

« [Kaskaskia River, ltlinois (MP 1072).

As an example of guidelines that could be followed, FERC requires site-specific construction mitigation
and restoration plans for each proposed crossing of a water body greater than 100 feet wide, For water
body crossings greater than 100 feet in width where HDD would be used, no mitigation would be
necessary because HDD does not involve direct contact with the surface water body, stream channel bed,
or stream channel banks. HDD is not proposed to cross the following streams with widths greater than
100 {eei along the Keystone Mainline Project route:

» Pembina River, North Dakota (MP 7);

» Tongue River, North Dakota (MP 18);

Sheyenne River, North Dakota (MI* 169);

James River, South Dakata (MP 422);

Elkhorn River, Nebraska (MP 503);

Shell Creek, Nebraska (MP 533);

» Big Blue River, Kansas {(MP 659);

» Grand River, Missouri {MP 841); and

o East Fork Silver Creek/Silver Lake, lilinois (M#P 1046).

T r ¢

The following waler bodies (greater than [00 feet in width) along the Cushing Exiension route would be
crossed using HDD:

*  Republican River, Kansas {MDP 51},

»  Arkansas River, Kansas {MP 206);

Sali Fork Arkansas River, Qklahoma {MP 239); and
»  Cimarron River, Oklahoma (MP 285}
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The Smoky Hill River in Kansas (MP 76) is greater than 100 feet wide but would be crossed by open-cut
methods.

To minimize impacts at crossings of larger water bodies where the HDD method is not proposed, the
following measure is recommended:

e Prior to construction, Keystone should submit a site-specific Construction Mitigation and
Restoration Plan for the following water body crossings: Pembina River-North Dakota
{(MP 7), Tongue River-North Dakota (VP 18), Sheyenne River-North Dakota (MP 167),
James River-South Dakota (MP 418), Elkhorn River-Nebraska (VP 498), Shell Creek-
Nebraska (MP 527), Big Blue River-Kansas (MP 653), Grand River-Missouri (M 853),
Fast Fork Silver Creek-1llinois (MP 1041), Smoky Hill River-Kansas (MP 76), Arkansas
River-Kansas (MP 206), Salt ¥ork Arkansas River-Okdahoma (MP 239), and Cimarron
River-Oklahoma (MP 285).

Additionally, prior to commencement of stream-crossing construction activities, Keystone will be
required to oblain a permit under Section 404 of the Clean Water Act through the Corps (State of
Missouri). Keystone also will be required to obtain a Section 401 water qualily certification as per state
regulations.

Construction activities for open-cut wet crossings involve excavation of the channel and banks.
Construction equipment and soils excavated thus would be in direct contact with surface water flow. The
degree of impact from construction activities depends on flow conditions, stream channel conditions, and
sediment characteristics. Because the open-cut wet crossing melhod necessarily invelves substantial
disturbance and transport of sediments, the following measures are recommended:

» Keystone should in no case use the open-cut wet erossing method to cross impaired or
confaminated water bodics, water bodies upstream of HCAs, or sensitive or protected water
bodies; and

» For these water body types, Keystone should implement either the dry flume or dry dam-
and-pump crossing methods described in Keystone’s Mitigation Plan (Appendix B), or
other method as approved by the pertinent regulatory authorities.

Implementation of measures in Section 7.4 of Keystone’s Mitigation Plan (Appendix B3) would reduce
adverse impacts resulting from open-cut wet crossings. All contractors would be required to follow the
identified procedures to limit eresion and other land disturbances. Keystone’s Mitigation Plan describes
the use of bulfer sirips, drainage diversion struciures, sediment barrier installations, and clearing limits-—
as well as procedures for water body restoration at crossings. See Seciion 2.2.3 for a discussien of
Keysione’s proposed water body crossing methods.

Following completion of water body crossings, water body banks would be restored to preconstiruction
contours, or at [east to a stable slope. Banks would be seeded with native vegetation, mulch, or erosion
control fabric, where possible. Additional erosicn control measures would be instafled, if necessary, in
accordance with permit requirements. Erosion control measures can themselves cause adverse
environmental impacts, however. Geomorphic assessment of water body crossings could provide
significant cost savings and environmental benefits. The implementation of appropriale measures to
protect pipeline crossings from channel incision and channel migration can reduce the likelihaod of
washout-related emergencies, reduce maintenance frequency, limit adverse environmental impacts, and--
in some cases—improve stream conditions. Therefore. the following measure is recommended:
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» Siream and river crossings should be evaluated by a qualified fluvial geomorphologist, who
will:

- Determine the minimum depth of cover for the channel erossing and channel migration
zo0¢;

- Determine the width of the channel migration zone;

- 'Where necessary, prescribe grade-control structures that maximize benefits and/or
minimize adverse impacts to the stream; and

-  Where necessary, prescribe bank-protection measures that maximize benefits and/or
minimize adverse impacts to the stream.

In accordance with the CWA, all construction activities would comply with the NPDES permit and other
applicable permitting; this includes following procedures in Keystone's Storm Water Pollution Prevention
Plan, which would be required at the permitting stage,

Hydrostatic Testing

Water used for hydrostatic testing would be obtained from nearby surface water resources, These sources
include streams, rivers, and privately owned reservoirs. Keystone has identified 29 surface water sources
that could supply water for hydrostatic testing, depending on the flows at the time of testing and the
sensitivity of the individual water bodies for other uses (ENSR 2006a) These potential sources are listed
in Section 8.2 of Keystone’s Mitigation Plan (see Appendix B}, Whenever possible, hydrostatic test
manifolds would be located more than 100 feet away from wetlands and riparian areas.

All surface water resources utilized for hydrostatic testing would be approved by state or federal agencies
prior to initiation of any testing activities. Planned withdrawal rates for each water resource would be
evaluated and approved by these agencies prior to testing. No resource would be utilized for hydrostatic
testing without receipt of applicable permits. As stated in Keystone’s Mitigation Plan, Keysione will be
responsible for obtaining required water analyses prior to any filling and discharging operations
associated with hydrostatic testing.

Water withdrawal methods described in Section 8.0 of Keystone’s Mitigation Plan {Appendix B) should
be implemented and followed. These procedures include screening of intake hoses to prevent the
enirainment of fish or debris, keeping the hose at least 1 foot off the bottom of the water resource,
prohibiting the addition of chemicals info the test water, and aveiding discharging any water that contains
visible oil or sheen following testing activities.

Hydrostatic test water would be discharged such that applicable lederal, state, and local environmental
standards are met. Discharged water would meet the water quality standards imposed by the discharge
permits for the permitted discharpe locations. Keystone’s Mitigation Plan incorporates additional
measures designed to minimize the impact of hydrostatic test water discharge, including regulation of
discharge rate, the use of energy dissipation devices, channel lining, and installation of sediment barriers
as necessary (see Appendix B, Section 8.4). Section 3.7 discusses additional mitigation measures
necessary to protect fisheries.

Blasiting
Where required for pipeline construction, blasting has the potential to affect surface water resources. In

Section 3.1.1.2, it was recommended that Keysione prepare a site-speciiic Blasting Specification Plan for
any location where blasting is required. 1n addition, the following measure is recommended:
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# Keystone should include measnres to avoid impacts on surface water and incorporate post-
blasting testing procedures in each site-specific Blasting Specification Plan (¢.f.
Section 3.1.1.2), to ensure thai surface water resources are not negatively affected by
hlasting activities.

Connected Action

In modifying or constructing transmission line substations o support the Keystone Froject, Western
would implement the following mitigation measures for Water Resaurces:

» (onstruction activities would be performed by methods that prevent entrance, or accidental
spillage, of solid matler contaminants, debris, any other objectionable pollutants and wastes inte
streams, flowing or dry watercourses, lakes, and underground water sources. Such pollutants and
waste inciude, but are not restricted to refuse, garbage, cement, concrete, sanitary waste,
industrial waste, radioactive substances, oil and other petroleumn products, aggregate processing
tailing, mineral salts, and thermal pollution.

» Excavated material or other construction materials would not be stockpiled or deposited near or
on stream banks, lake shorelines, or other watercourse perimeters where they can be wasted away
by high water or storm runoff or can in any way encroach upon the actual watercourse itself,
Best Management Practices would be utilized to ensure sediments and other pollutants do not
enter any water body

Operations Impacts

Minor temporary 1o short-term surface water quality degradation is possible from maintenance equipment
and vehicle spills or leaks. Although washout-related spills are not considered a part of routine
operations, in the event that channel migration or streambed degradation threatens to exposc the pipeline,
protective activities such as reburial or bank armoring are likely be implemented. These activities could
result in temporary, short-term, or long-term adverse impacis to water resources. In its Mitigation Plan
{Appendix B), Keystong has committed to a minimum depth of cover of § feet below the bottom of all
waler bodies, maintained for a distance of at least 15 feet to either side of the edge of the water body.
However, in Keystone's Frequency and Veolume Analysis Report (DNV 2007) the likelihood of washout-
related spills for cover depths less than or equal to 10 feet is estimated to be twice that for cover greater
than 10 feet. Channel incision of several meters is typical of many Midwestern streams and rivers; such
incision would expose and threaten pipelines buried 5 feet (1.5 meters) below the channel bed,
Furthermore, channel incision can sufficiently increase bank heights to destabilize the slope, ultimately
widening ihe stream. Sedimentation within a channel also can trigger lateral bank erosion, such as the
expansion of a channel meander opposite a poini bar. Bank erosion raies can exceed several meters per
year. Maintaining an adequate burial depth for pipelines only 15 feet (5 meters) beyond either side of the
active stream channel may necessitale bank protection measures that would increase both maintenance
costs and environmental impacts. Therefore, the following measure is recommended:

o Crossing-related cover depths should be maintained for at least 15 feet beyond the channel
migration zone, as determined by a qualified fluvial geomorphologist.

Although spitls are not considered a part of routine operations, there is the possibility of a crude oil
release occurring with the potential to affect surface water bodies. Keystone has submitted a draft ERP
(Appendix C) that describes actions 1o reduce the potential for crude oil releases to affect surface water
and groundwater resources. Polential impacts on water resources from accidental crude oil spills are
described in Section 3.13.
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As described in Section 3.13, control valves would be installed on both sides of larger perennial streams
for the Mainline Project and the Cushing Extension pipelines. In the event of a crude oil release, the
presence of valves and enactment of Keystone’s ERP and spill containment measures would minimize the
potential for any crude oll releases o affect surface water resources.
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3.4 WETLANDS

3.4.1 Environmental Setting

Wettands are areas that are inundated or saturaied by surface water or groundwater at a frequency and
duration sufficient to support a prevalence of wetland vegetation typically adapted for life in saturated soil
conditions {Cowardin et al. 1579). Many wetlands in eastern Norith Daketa and South Dakota are isolated
depressional wetlands of the Prairie Potholes region. This formerly glaciated landscape is pockmarked
with an immense number of potheles that fill with melted snow and rain in spring. The hydrology of
prairie pathale marshes varies from temporary to permanent; concentric circle patterns of submerged and
floating aquatic plants generally form in the middic of the pothole, with bulrushes and cattails growing
closer to shore, and wet sedge marshes next to the upland areas.

Wetlands throughout Nebraska, [Cansas, Oklahoma, Missouri, and lllinois inciude isalated depressional
wetlands associated with the Rainwater Basin wetlands, glaciated keltle-hole wetlands, and sinkhole
wetlands, as well as isolated floodplain wellands such as oxbows (naturally caused by changes in river
channel configuration or artificially caused by levee consiruction or other diversions). States also contain
wetlands with direct connections to minor and major drainages of the Red River basin in North Dakota
and the Mississippi River basin in all seven states.

Wetland functions provided by both isclated and connected wetlands include surface water storage (flood
conirel), shoreline stabilization {(wave damage protection/shoreline ercsion contrel), stream [Tow
mainienance {maintaining aquatic habitat and aesthetic appreciation opportunities), groundwater recharge
(some types replenish water supplics), sediment remaoval and nutrient cycling (water quality proteciion),
supporting aquatic productivity (fishing, shell fishing, and waterfowl hunting), production of trees (timber
harvest), production of herbaceous growth (livestock grazing and haying), production of peaty soils (peat
harvest), and provision of plant and wildliie habital (hunting, trapping, plant/wildlife/nature photography,
nature observation, and aesthetics) (USFWS 2007).

Wetland types in the Keystone Project area {Table 3.4.1-1) were identified based on photo inlerpretation
of 1:6,000-scale aerial photography dated 2006. Some wetlands have been verified by ground surveys, in
accordance with direction provided by COE staff in the Omaha, Kansas City, §t. Louis, and Tulsa
districts, during 2005 10 2007 for the Keystone Mainline Project and Cushing Exiension routes and lor
contractor vards, pipe storage yards. and access roads. Small linear features such as windbreaks were
included with the surrounding land use when less than 50 feet wide; and perennial, intermittent, and
ephemeral streams were identified at a resolution of about 10 feet wide. Descriptions of plant
communities typical of emergent, forested, and scrub-shrub wetland types within the pipeline ROW are
presented in Section 3.5 (Table 3.5.1-1).

As part of federal regulatory requirements under the CWA, inventories of weilands and other waters of
the United States involving field surveys are required to evaluate the potential for adverse effects 1o
waters of the United States along the proposed pipeline ROW and ciher associated arcas of disturbance
related to Project construction. Information gathered during the inventories will be used to complete
notification and permitting requirements under Section 410 and 404 of the CWA, as managed by COE
and applicable siate agencies.
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TABLE 3.4.141

Description of Wetlands Communities in the Keystone Project Area

Wetland Type

National Wetland
Inventory Code

Description

Palustrine
emergent wetland

Palustrine forestad
watiand

Palusirine scrub-
shrub wetland

Riverine-perennial
walter

Rivaring-
intermittent water

Open waiar

PEM

PFO

PSS

R2

R4

ow

Emergent wettands are characlerized by erect, rooted,
herbaceous hydrophytes, excluding mosses and lichens. This
veqgelation is present for most of the growing season in most
years. These wellands are usually dominated by perennial
ptants. All water regimes are included excepl sublidal and
irregularly exposed. [n areas with refatively stable climatic
conditions, emergent wetlands maintain the same appearance
year after year. In other areas, such as the prairies of the
cenlral United States, viclent climatic fluctuations cause them to
reverd to an open water phase in some years. Emergent
wellands are known by many names, including marsh,
meadow, fen, prairie pothole, and slough. (See Table 3.5.1-1
for habitat types within this group for the Keystone Project
area.)

Forested wetlands are characterized by woody vegetation that
is 6 meters tall or taller. All water regimes are included except
subtidal. Forested wetlands are most commuon in the eastern
United Stales and in those sections of the West where moisture
is relatively abundant, particularly along rivers and in the
mountains. Forested wetlands normally possess an overstory
of trees, an understory of young trees or shrubs, and a
herbaceous iayer.

Scrub-shrub wellands include areas dominated by woody
vegetation less than 8 meters tall. Vegetation forms found in
this wetland include true shrubs, young {rees, and trees or
shrubs that are small or stunted because of environmental
canditions. All water regimes are included excepl subtidal,
Serub-shrub weltands may represent a successional stage
leading to a forested wetland or they may be relatively stable
communities,

The lower perennial subsystem includes low-gradient rivers and
streams {riverine system) where some water flows throughout
the year and waler vekocity is slow. The upper perennial
subsystem includes high-gradient rivers and streams where
some waler flows throughout the year, water velocity is high,
and there is little floodplain development. Perennial streams
have flowing water year-round during a typical year, the water
table is tncated above the stream bed for most of the year,
groundwaler s the primary source of water, and runoffis a
supplemental source of waler.

The intermittent subsystem includes channeals where the water
flows for only part of the year, when groundwater provides
waler for stream flow. When water is not flawing, it may remain
in isolaled pools or surface water may be abseni. Runoffis a
supplemental source of water.

Open water habitats are rivers, streams, lakes, and ponds
{riverine, lacustrine, and patustrine systems) where, during a
year with normal precipiiation, standing or flowing walter occurs
for a suFicient duration to establish an ordinary high-water
mark. Aquatic vegelation within the area of standing or flowing
water is either non-emergent, sparse, or absent. Vegelated
shallows are considered as open waters.

Sources: Cowardin el al. 1878, COE 2002.
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The Keystone Project cresses four COE districts:

e Mainline Project: Omaha District (North Dakota, South Dakota, and Nebraska), Kansas City
District (Kansas and Missouri}, St. Louis Disirict (eastern Missouri and 1llincis), and Tulsa
Distriet (Oklahoma).

»  (Cushing Extension: Omaha District (Nebraska), Kansas City District (Kansas), and Tulsa District
(Oklahema).

Each of these districts has slightly different surveying and permitting requirements. Keystone will
continue consultations with the COE district offices and state resource agencies to develop the specific
wetland and waters of the United States information required for permit applications.

34.2 Wetlands of Special Concern or Value

Depressional wetlands of the Prairie Potheles region in North Dakota and South Dakota support large
numbers of migrating and nesting walerfowl, as do depressional wetlands associated with the Rainwater
Basin in Nebraska (EPA 2007). Karst or sinkhele wetlands and forested loodplains associated with the
Missourt, Mississippi, and Arkansas Rivers also are wetland habitats of conservation concern due
primarily to their rarity (sinkhecle wetland) and previcus destruction {floodplain forest) (EPA 2007). No
[en wellands have been identified within the Keystone Project ROW.

The COE Riverlands Manapement Arca al the Mississippi River and Missouri River confluence in St.
Charles County, Missouri, contains a 2,500-acre prairie marsh restoration site that has been designated as
an limportant Bird Area by the Audubon Society. This restoration area is designed as a flow-through
wetland, with controtled water levels, and supports an abundant array of waterfowl, shorebirds, and
raptors. The COE will require addilional specilic mitigation and management practices should
construction through the Riverlands Management Area be unavoidable. Habitat losses within the COE
Riverlands Management Area and the COE Carlyle Lake WMA will require additional compensatory
mikigation. The Missouri Confluence State Park also is localed within this regton where the Missouri
River joins the Mississippi River; wetlands restoration projects, including tree plantings ta restore
Tloodplain forests, also have been esiablished within this park.

3.43 Potential Impacts and Mitigation

Wetland and riverine communities that would be affected by the proposed Keystone Project, including
vilve, meter, densitometer sites, ancillary facilities, contractor yards, pipe storage vards. and access roads,
are summarized in Tables 3.4.3-1, 3.4.3-2, and 3.4.3-3. The delineation of jurisdictional and non-
jurisdictional wetlands will oceur prior to the issuance of required permits. Wetland impacts that affect
non-jurisdictional wetlands under the CWA Section 404 would not require mitigation.

3.4-3
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TABLE 3.4.3-1

Wetlands Estimated Impact Summary for the Keystone Mainline Project

Draft EIS

Length of Wetland Area Wetland Area
Wetlands Affected during Affected by
Wetland Crossed Construction Operations
Classification " {miles) (acres}" (acres)"
North Dakota
Palustrine emergent wetland 16.7 238 53
Paluslrine forested wetland 0.4 6 1
Palustrine screb-shrub wetland 1.0 14 6
Riverine-perennial water 0.1 2 0
Riverine-intermittent water 0.4 53 2
Open waler 0.1 1 o
North Dakala sublotal 187 267 62
South Dakota
Palustrine emergent wetland 18.5 262 65
Palustrine forested wetland 09 3] &
Palustring scrub-shrub wetland 0.3 & 1
Riverine-perennial water 02 3 0
Rivering-intermittent waier 0.4 G 2
Open water 0.1 1 0
South Dakola subtolal 18.6 278 &8
Nebraska
Palustring emergent wetland 2.0 27 5]
Palustrine forested wetland 0.4 11 3
Palustrine scrub-shrub wetland 0.1 1 0
Riverine~-perennial water 0.3 4 1
Riverine-intermittent water 0.4 5 1
Cpen water 0B 9 2
Nebraska subfolal 3.8 57 13
Kansas
Palustrine emergent wetland 05 7 1
Palustrine forested wetland 0.4 & 1
Palustring scrub-shrub wetland 0.0 0 0]
Riverine-perennial water 0.2 3 g
Riverine-intermitient water 0.6 g 2
Open water 0.5 B 2
Kansas subiotal 2.2 33 5
3.4-4
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TABLE 3.4.31

(Continued}

Length of Weftland Area Wetland Area

Wetlands Affected during Affected by

Wetland Crossed Construction Operations
Classification * {miles) {acres) " {acres)"”
Missouri
Palustrine emergent wetland 1.9 28 3
Falustrine forested wetland 33 47 10
Palustrine scrub-shrub wetiand 0.3 4 1
Riverine-perennial water i7 28 &
Riverine-intermittent water 1.8 27 B
Open waler 0.6 g 2
Missaun sublotal 9.6 141 31
Illinois
Palustrine emergeni wetland 0.9 12 3
Palustrine forested wetland 0.8 11 2
Palustrine scrub-shrub wetland 0.6 8 2
Riverine-perennial waler 0.5 6 2
Riverine-intermitteny water 0.1 2 g
Open water 0.5 6 1
Mlinois sublolal 3.4 45 10

Mainline Project
Palustrine emergent wetland 40.6 574 134
Palustrine forested wetland 53 81 17
Palustrine scrub-shrub wetland 2.3 33 10
Riverine-perennial water 3.0 44 8
Riverine-intermittent water 3.7 55 14
Open water 2.4 34 7
Mainline Project total 57.3 821 190

a

Acres disiurbed on & temporary basis {permanenl righl-of-way widlh plus temporary waorkspace) during

construciion, and acres disturbed (maintained) on a permanent basis during operation of Iha proposed

Keysione FProjecl.

Sources: TransCanada 2007h, c.

Draft £IS
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TABLE 3.4.3-2
Wetlands Estimated Impact Summary for the Keystone Cushing Extension
Length of Wefland Area Wetland Area
Wetlands Affected during Affected by
Crossed Construction Operations
Wetland Classification {miles) {acres)” {acres)”
Nebraska
Palustrine emergent wetland 0.0 0 0
Palustrine forested wetland 0.0 a 0
Palustring scrub-shrub wetland 0.0 a 1]
Riverine-perennial water <0.1 <1 0
Riverine-intermittent waier =0.1 0 G
Open waler <0.1 0 ]
MNebraska subiolal <0.1 <7 Ly
Kansas
Palustrine emergent wetland 26 38 9
Palustrine forested wetland as 52 12
Raluslrine scrub-shrub wetland 0.0 0 ]
Riverne-perennial water 0.3 4 1
Riverine-intermittent waler 0.3 5 i
Open waler <0.1 ] 0
Kansas subtolal 8.7 89 23
Oklahoma
Palustrine emergent wetland .8 46 10
Palustrine forested wetland 1.3 17 4
Palustrine serub-shrub wetland 0.0 0 o
Rivenne-perennial water 0.4 5 1
Riverine-intermittent water 0.1 ] 0
QOpen waler <{.1 0 0
Oklahoma sublolaf 53 68 15
Cushing Extension
Palustrine emergent welland 6.2 84 19
Palustrine forested wetland 4.8 87 16
Palusirine scrub-shrub wetland Q.0 0 0
Riverine-perennial water 0.7 10 2
Riverine-intermitient water 0.3 4 1
Open water 0.0 0 ¢
Cushing Extension total 12.0 165 38

Acres distwhbed on a temporary basis {permanent right-olway widih plus temporary workspace) during
canslruction, and acres disturbed (mainlained) on & permanent basis during operalion of fhe proposed

Keystone Project.

Sources: TransCanada 2007b, c.

Draft EIS
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TABLE 3.4.3-3
Woetlands Estimated impact Summary for the Keystone Project
L ength of Wetland Area Wettand Area
Wetlands Affected during Affected by
Wetland Crossed Construction Operations
Classification {miles) (acres)® {acres}®

Mainline Project
Palustrine emergent wetland 40.6 574 134
Paiusirine forested wetland 5.3 81 17
Palusirine scrub-shrub wetland 23 33 i0
Riverine-perenniat water 3.0 44 B
Riverine-intermitlent waler .7 55 14
Open water 2.4 34 7

Mainline Froject sublolal 57.3 821 180
Cushing Extension
Palustrine emergent wetiand B.2 84 19
Palustrine forested wetland ) 4.8 87 16
Palustrine scrub-shrub wetland 0.0 0 0
Riverine-perennial water 0.7 10 2
Riverine-intermittent water 0.3 4 1
Open walter <01 0 4]

Cushing Extension sublotal 12.0 165 38
Keystone Project
Palustrine emergent wetland 48.8 658 153
Faiustrine forested wetland 10.1 148 33
Palustrine scrub-shrub wetland 2.3 33 10
Riverine-perennial waler cird 54 10
Riverine-intermittent water 4.0 59 15
Open water 2.4 34 7
Keystone Project total 6§9.3 986 228

Acras disturbad on a tempaorary basis [permanent right-of-way width plus lemporary workspace) during
censtruclion, and acras disturbed {mainlainad) on a permanent basis during operation of lhe proposed
Keystane Projecl.

Sources. TransCanada 2007b, c.

Emergent wetlands are the most common type of wetland community that would be crossed by the
pipeline routes, foliowed by foresied wetlands, intermitient and perennial streams, open water, and scrub-
shrub wetlands (Table 3.4.3-3). Most (76 percent, 500 of 638 acres) of the emergent wetland habitats are
located in the Prairie Pothole region of North Dakota and South Dakota. Most of the forested wetlands
(71 percent, 105 of 148 acres) are riparian woodlands of the Missouri and Arkansas drainages in Chariton,
St Charles, and Lincoln counties in Missouri; and Clay, Dickinson, and Butler counties in Kansas. Other
wetland communities that would be disturbed by the Keystone Project include perennial riverine wetlands
(54 acres), intermitient riverine weltlands (39 acres), and scrub-shrub wetlands (33 acres).

3.4-7
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TABLE 3.4.34

Wetlands of Special Interest or Conservation Concern for the Keystone Project

Miles Wetland Wetlands
Mileposts Crossed Name Ownership Types Crossed
MAINLINE FPROJECT
North Dakota
6.98-7.7 0.8 Tetravlt Woods State Farast North Dakota Forest Service PFO .14
25,0-28.5 35 Forest State Forest Service PEM 0.73
76.0-77.0 1.0 U.5. Fish and Wildlife Service (USFWS) Private PEM 0.75
Wetland Easement
77.0-84.3 4.6 Conservation reserve Arivately owned North Dakota Game and PEM 1.65
Fish easement
78.1-72.6 0.5 USFWS welland easement Private PEM 0.53
B80.1-82.3 2.2 USFWS wetland easement Private PEM 0.65
85.8-86.5 0.7 USFWS wetland easement Private None
a7.0-8a.1 1.1 USFWS wetland easement Private None
89.6-89.9 0.3 LUSFWS wetland easement Private None
917927 1.0 USFWS wetland easement Private PEM 0.30
97.7-98.3 0.8 USFWS wetland easemant Private PEM 0.05
100.9-101.2 0.3 USFWS wetland easement Private None
109.6-110.1 0.5 USFWS wetland easement Private Neone
118.1-111.1 i.0 Conservation reserve Privately owned North Dakota Game and PEM 0.50
Fish easement
110.8=111.1 0.5 USFWS wetland easement Private PEM (.05
117.3-117.7 0.4 USFWS wetland easement Private None
118.8-119.2 03 USFWS wetland easement Private None
121,8-122,3 0.5 USFWS wetland easement Private PEM 0.02
127.6-127.5 0.3 USFWS wetland easement Private Nane
128.3-128.6 0.3 LUSFWS welland easement Private None
137.3-138.2 0.9 USFWS weatland easement Private PEM 0.03
138.9-140.0 1.1 USFWS wetland easement Private FEM 0.10
168.3-170.3 1.0 USFWS wetland ezssment Private None
170.5-170.8 0.3 USFWS wetland easement Private Nane
172.5-173.0 0.5 USFWS welland easement Private PEM 0.0
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TABLE 2.4.3-4
{Continued)

Miles Wetland Watlands
Mileposts Crossed Name Ownership Types Crossed
MAINLINE PFROJECT(CONTINUED}
North Dakeota (Continued)
174.0-174.5 0.5 USFWS wetland easement Private Naone
176.5-176.0 0.5 USFWS wetland easement Private PEM 0.05
176.5-177.0 05 USFWS wetland easement Frivate Nong
177.6=178.1 1.5 USFWS weltland easement Private PEM 0.06
1B0.6—183.2 2.5 USFWS wetland easement Private None
183.2-183.4 0.3 USFWS Conservation or Federal Highway Private None
Administration (FHWA} Easement
1B6.7-187.2 0.5 USFWS wetland easement Private None
187.7=109.2 1.5 USFWS welland easement Private PEM 0.47
198.8-198.1 0.3 USFWS wetland easement Private PEM 0.18
214.8-218.9 2.0 USFWS welland easement Private PEM 0.30
South Dakota
216.5-218.8 1.9 USFWS wetland easement Private PEM p.20
219.3-218.8 0.5 USFWS grassland easermnent Private PEM 0.03
232.3-2228 0.5 USFWS grassiand easement Private PEM 0.37
228.4-228.9 D.5  Game production area South Dakota Game, Fish and Parks PEM 0.50
Beparment
2681.3-2681.6 0.3 LUSFWS wetland easement Private PEM 0.02
310.5-311.0 0.5 USFWS conservation or FHWA easement Private Nane
3186.4-316.9 0.5 USFWS wetland easement Private None
318.8-318.3 0.5 USFWS welland easement Private None
321.9-322.4 0.5 USFWS wetland easement Private None
324.4-324.6 n.2 USFWS wetland easement Private Mone
325.5~-326.5 1.0 USFWS wetland easement Private PEM o7
329.2-328.6 0.4 USFWS wetland easement Private PEM 0.01
332.2-332.7 0.5 USFWS wetland easement Private None
333.7-334.7 1.0 USFWS welland easement Private PEM 0.41
334.9-335.2 0.3 USFWS wetfand easement Private PEM 0.04
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TABLE 3.4.34
(Continued)

Miles Wetland Wetlands
Mileposts Crossed Name Dwnership Types Crossed
MAINLINE PROJECT (CONTINUED)
South Dakota (Continued}
338,9-340.0 1.1 USFWS wetland easement Private PEM 0.04
349.2-349.8 0.6 USFWS wetlland easement Private Nong
355.5-356.0 0.5 LUSFWS wetland easement Private PEM .28
360.5--361.7 1.2 USFWS wetland easement Private PEM 0.24
363.4=-364.7 1.3 USFWS wetland easement Private PEM 0.07
Missouri
748.5-748.6 0.1 Pigean Hill Coanservation Area Missouri Department of Conservation PFO 0.07
748.35-752.8 4.5  Western Missouri River Alluvial Plain Private and Missouri Conservation PFQ 0.01
Consarvation Opportunity Area (COA) Department
823-823.8 0.8 Shoal Craek Prairie Private PEM 0.01
£38.8-841.6 2.8 Lower Grand River Lowland Plzins/Missouri- Private PEM 0.01
Grand River Lowlang Plains COA
838.8-841.6 COA Private PSS
B71.4=872.2 0.8 L ower Chariton Woodiand/Forest Hills COA Private PEM 0.05
970.0-972.8 2.3 Cuivre River Woodland/Forest Hills COA Private PFO 0.39
984.9-1019.9 35.0 St. Charles County Prairie/Woodland Low Private PEM 0.52
Hills, St Charles/ Linceoln Alluvial Plain,
Mairas Temp Clair Alluvial Plain, Alluvial
Plain, St Louis VWest Allan County
Prairie/Savannah Dissected Karst Plain
COA
884.9-1012.9 COA Privata PFQ 1.24
984.9-1019.8 COA Private PSS 0.26
1015-1017.8 1.1 Riverlands Environmental Demonstration U.5. Army Cormps of Engineers PEM 0.05
Area
1019.8=1021.1 1.2 Edward "Ted" & Pat Jones-Gonfluence Point Missour Depariment of Natural Resources PEM 0.15

State Park
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TABLE 3.4.2-4

(Continued)
Miles Wetland  Wetlands
Mileposts Crossed Name Ownership Types Crossed
MAINLINE PROJECT {CONTINUER)
Hkinois
1069,6-1072.7 3.1 Carlyle Lake CoE PEM 0.81
1069.6-1072.7 Carlyle Lake GCE PFO 0.86
1069.6-1072.7 Carlyle Lake CCE PSS 0.78
CUSHING EXTENSION
Kansas
4.1 Little Blue River Nane
12.1-13.5 Mill Creek PFO 0.05
50.0-584.3 3.4 Milford Wildlife Area {(Repulzlican River) Ccok FEM 0.05
50.0-54.3 Milford Wildlife Area COE RFO 0.89
68.8 Chapman Creek PFO 0.08
78,2 Oxbow PFC 0.17
76.6 Smokey Hill River PFO 0.04
a7.1 Carry Creek PFO 0.0
92.1 West Br. Lyon FFC 0.02
117.1 Cottonwood River PFC 0.02
128.2 Dayle Creek Nane
158.3 Whitewater River PFO 0.02
206.4 Arkansas River Nonz
Keystane Project 1021 15.23
total
Motes:
.PEM = Palusirine emergent wetland.
PFQ = Palustrine forested welland.
P35 = Palusirine scrub-shrub wetland.

Sources: ENSR 2006a, TransCanada 20075h.




Table 3.4.3-4 summarizes wetlands that would be crossed by the Mainline Project and Cushing Extension
that are considered important for conservation—as indicated by inclusion within state forestlands, state
park lands, conservation areas and reserves, weltland easemenis, and wildlife areas. A total of 102.1 miles
of conservations lands with 14.8 miles of wetlands would be crossed by the pipelines. Of these
conservation wetlands, 10.2 miles are emergent wetlands (representing 21 percenl of all emergent
wetlands affected by the Keysione Project), 3.6 miles are forested wetlands (representing 34 percent of all
forested wetlands affected by the Keystone Project), and 1.0 miles are scrub-shrub wetlands (representing
35 percent of all scrub-shrub wetlands affected by the Keystone Project).

Construction of the pipeline primarily would affect wetlands and their functions during and immediately
following construction activilies, but permanent changes also are possible. Wellands function as natural
sponges that trap and slowly release surface water, rain, snow mell, groundwater, and flood waters.
Trees, root mats, and other wetland vegetation slow flood waters and distribute them over the floodplain.
Wetlands at the margins of lakes, rivers, and streams protect shorelines and stream banks against erosion,
Wetland plants hold the soil in place with their roots, absorb the energy of waves, and break up the flow
of stream or river currents. This combined waler storage and braking can lower flood heights and reduce
erosion. The water-holding capacity of wetlands reduces flooding and prevents water logging of crops.
Preserving and restoring wetlands, together with other water retention, can help or supplant flood control
otherwise provided by expensive dredge cperations and levees (EPA 1995 cited in USFWS 2007).

Paotential construction- and operations-related effects include:

» Modification in wetland productivity due to modification of surface and subsurface flow patterns;

»  Temporary and permaneni madification of wetland vegetation community composition and
structure from clearing and operational maintenance (clearing temporarily affects the wetland’s
capacity to buffer flood flows and/or control erosion);

e Loss of wetlands due to backfilling or draining;

s Wetland soil disturbance (mixing of topsoil with subsoil with altered biological activities and
chemical conditions that could affect reestablishient and natural recruitment of native wetland
vepctation aller restoration),

¢ Compaction and rutting of scils from movement of heavy machinery and transport of pipe
sections, altering natural hydrologic patierns, inhibiting seed germination, or increasing siltation;

» Temparary increase in turbidity and changes in wetland hydrology and water quality;

e Permanent alteration in waler-holding capacity due to alteration or breaching of water-retaining
substrates in the Prairie Pothole region; and

*  Alteration in vegetation produciivity and phenology due to increased soil temperatures associated
with heat loss from the pipeline.

Generally, the wetland vegetalion community eventually would transition back inio & community
functionally similar to that of the wetland prior to construction, if pre-construction conditions such as
elevation, grade, and soil structure are successfully restored. In emergent wetlands, the herbaceous
vegetation would regenerate quickly {typically within 3 to 5 years). In forested and scrub-shrub wetlands,
ihe eifects of construction would be extended due to the longer period needed 1o regenerate a mature
forest or shrub community. Following revegetation. there would be little permanent effects on emergent
wetland vegetation because these areas naturally consist of, and would remain as, an herbaceous
community. Herbaceous wetland vegetation in the pipeline ROW generally would not be mowed or
otherwise mnaintained, although Keystone’s Mitigation Plan (Appendix B) allows for annual maintenance
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of a 20- w0 30-foot-wide strip centered over the pipeline. Tree species that typically dominate foresied
wetlands in the Keystone Project area {maple, hickory, and oak) have regeneration periods of up to 50
years. Trees and shrubs would not be allowed to regenerate within the maintained ROW; therefore,
removal of forested and scrub-shrub wetland habitats due to pipeline construction would be long term,
and the maintained ROW would represent a permanent conversion of forested and scrub-shrub wetlands
to herbaccous wetlands, The total acreage of affected forested wetland during construction is small
(148 acres), as is the tota] acreage of scrub-shrub wetland affected during construction (33 acres).
Restoration of some of these forested and scrub-shrub wetlands may be possible; however, long-term
effects would remain.

Operation of the Keystone Project would cause slight increases in soil temperatures at the soil surface

(1 to 2 °F) primarily during winter months; and at depths of 6 inches {! to 5 "F) ,with most notable
increases during spring (March). While many species would not produce root systems that would
penetrate much below 6 inches, some species, nolably native prairie grasses, trees, and shrubs, have root
sysiems penetrating well below & inches. Soil temperatures closer to the pipeline burial depth of 6 feet
may be as much as 30 °F warmer than the ambient surrounding soil temperatures. In general, increased
soil temperatures during early spring would cause carly germination and emergence and increased
praductivily in wetland plant species {TransCanada 2007c). Increased soil temperalures also may
stimulate root development {TransCanada 2007c).

To minimize potentiaf consiruction- and operations-related effects, Keystone would implement
procedures outlined in the Mitigation Plan for wetland crossings. Keystone would minimize impacts and
restore wetlands affected by construction activities, to the extent practicable. Pipeline construction
through wetlands must comply with COE Section 404 permit conditions and NRCS Standards and
Practices for Consiruction in Wetlands (NRCS 2007). Additional specific mitigation measures would be
required for crossings in the COE Riverlands Management Area (Patsy Crooke, St. Louis COE, May |,
2007).

Keystone has committed to the following measures in its Mitigation Plan:
» Avoid placement of aboveground facilities in a wetland, except where the location of such
facilities outside of wetlands would preclude compliance with DOT pipeline safety regulations;

= Directionally drill large river crossings to minimize effects on streamside wetlands or floodplain
forests;

» Use open-cut crossing methods for smaller streams and ephemeral or intermitlent drainages;
trench wetlands;

= Limit the width of the construction zone to 83 feet through non-cultivated wetlands, unless a
wider zone is requesied on a site-specific basis;

= Limit the operation of construction equipment within wetlands to that equipment essential for
clearing, excavalion, pipe installation, backf{illing, and restoration;

s Limil grading in wellands to directly over the trenchline. except where necessary to ensure salety;

» Segregate and replace wetland soils (except in areas of standing waler, saturated wellands, or
where no 1opsoil is evident) to aid in restoration;

e Minimize the length of time that topsoil is segregated and the trench is open;

» Install trench breakers at the boundaries of wetlands as needed 1o prevent draining of a wetland
and to maintain original wetland hydrology;
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» Prohibit storage of hazardous materials, chemicals, fuels, and lubricating oils within a wetland or
within 100 feet of a wetland boundary;

e Limit post-construction maintenance of vegetation within herbaceous wetlands 1o a 10-foot wide
strip of vegetation centered over the pipeline; and

»  Limit post-construction mainienance within forested areas to removal of trees greater than {5 feet
in height and within 15 feet of the pipeline centerline.

Additicnal procedures for dry wetlands (these with groundwater levels below the surface and with stable
trench excavations and normal trench widths), standard wetlands (those with saturated and non-cohesive
soils, and difficult trenching conditions), and flooded wetlands (those with standing water over much of
the wetland area) are discussed below.

The fellowing additional measures for dry wetlands are specified in Keystone’s Mitigation Plan:

» A slandard construction ROW width would be used,
o Extra work areas may be placed no closer than 10 feet from the wetland edge,
»  Sediment barriers would not be required across or along the edges of the construciion ROW,

» [fcultivaied, topsoil would be stripped using trench and spoil side method at the same depth as
adjacent upland areas, and

» Seeding requirements for agricultural lands would be applied to farmed wetlands.
The following additional measures for standard wetlands are specified in Keystone's Mitigation Plan:
* The width of the construction zene would be limited to 85 feel, unless a wider zone is requested
on a site-specific basis;

» Low-ground-pressure construction equipment or support equipment on timber rip-rap or timber
mats would be used; and

»  Sediment barriers would be installed across the entire ROW where it enters and exits the wetland.
The following additional measures for flooded wetlands ave specified in Keystone’s Miligation Plan:

» Topsocil stripping weuld nct be possible {the trench would be up to 35 {eet wide),

e Pipe siringing and fabrication would be conducted in a designated extra workspace adjacent ta the
wetland,
Pipe would be pushed or pulled across the wetland, and

» Pipe flotation using metal barrels (or styrofeain floais) may be used.

Restoration and reclamation procedures for wetland crossings thal are outlined in Keystone's Mitigation
Plan include:
» Replace topsoil, spread to is original contours with no crown over the trenchy;

» Remove any excess spoil, stabilize wetiand edges and adjacent upland areas using permanent
eroston control measures and revegetation;

= Torstandard wetlands, install a permanent slepe breaker and trench breaker at the base of slopes
near the boundary between the wetland and adjacent upland areas;
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Apply temporary cover crop at a rate adequate for germination and ground cover using annual
ryegrass or oals unless standing water is present (in the absence of detailed revegetation plans or
until appropriate seeding season);

Apply seeding requirements for agricultural lands or as required by the landewner for farmed
wetlands:

No application of fertilizer, lime, or mulch unless required by the appropriate land management
or state agency;

No herbicides or pesticides may be used within 100 feet of a wetland (unless allowed by the
appropriate land management or state agency);

Monitor the success of wetland revegetation after construction until revepetation is successiul
(success is defined as less than 80 percent cover by herbaceous or woody vegetation of the type,
density, and distribution in undisturbed adjacent wetland areas within 3 years); and

If revegetation is not successful within 3 years, develop a remedial revegetation plan and continue
efforls until successful.

In addition to the mitigation measures committed to by Keystane in the Mitigation Plan, wetland areas
within conservation lands or easements should be restored 10 a level consisient with any additional criteria
established by the relevant managing agency.

Implementation of the measures identified in Keystone's Mitigation Plan would reduce impacts on
wetlands. In addition, the following measures are recommended:

Keystone should replace topsoil, spread to its original contours with no crown over the
trench (John Cochnar, USFWS May 27, 2007).

Keystone shonld remove any excess spoil and stabilize wetlnnd edges and adjacent npland
areas, using permanent erosion control measures and revegetation (John Cochnar, USFWS
May 27, 2007},

Keystone should restore wetland areas within conservation lands or easements to the
criteria established by the managing agency (John Cochnar, USFWS Muy 27, 2007;
Matthew Judy, NRCS, April 30, 2007).

- In shallow farmed easement wetlands, USFWS recommends that a gap be Ieft in the
spoil so that no fill material is left in the wetlands.

- USFWSE reqguesis that Keystone restore all easement wetland contours where spoil must
be piled, inclnding dry and or formed wetlands, to plus or minus 1 inch to reduce the
possibility of filling shallow wetlands.

Keystone should establish buffer zones of a minimum width of 100 feet around wetland
mitigation areas {John Cochnar, USFWS April 28, 2006).

Keystone should monitor wetland restoration areas for noxious and invasive species {Larry
Svoboda, USEPA, November 30, 2006).

Keystone should develop a plaa to compensate for permanent wetland losses to include:

- The type of mitigation to be used: creation of new wetlands, restoration of degraded
wetlands, and/or preserving existing wetlands.
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- Restoration or preservation of existing wetlands should apply a ratio of more than 2:1
{3:1 to 6:1), depending on the vegetation type and if mitigation would occur within the
same watershed as the wetiand loss.

- Timing of compensatory mitigation should be specified, preferably prior te or
concurrent with project consiruction.

- Monitoring should be specified that documents mitigation success, noxious and invasive
speeies, and provisions for corrective actions.

o Keystone should mitigate permanent wetland impacts, including less of forested wetlands,
at ratios of 6:1 to 2:1 for each affected acre (Larry Svoboda, USEPA May 3, 24007; John
Cochnar, USFWS April 28, 2006; Michael G. MeKenna, NDGFD May 4, 2006; Doyle
Brown, Missouri Department of Conservation [MDC], April 27, 2007},

Implementation of measures in Keystone’s Mitigation Plan and the reconimended measures would avoid
or mitigate signilicant impacts on wetlands associated with construction and operation activities, and
would ensure that patential effects would be minor and short term. [mpacts to forested weilands in
Misseuri would not be considered minor, as this community is rapidly disappearing and is considered at
risk by MDC, Missouri Department of Natural Resources, and others. Impacis to forested wetlands
would be long-term and in Missouri lypically would require a 6:1 compensatory mitigation for conversion
and tenmporal loss (Doyle Brown, MDC, April 27, 2007}

[n madifying or consiructing transmission line substations to support the Keystone Project, Western
would implement the following mitigation measures for Wetlands:

= ROW would be located to avoid sensitive vegetation conditions including wetlands where
practical, or, if they are linear to cross them at the least sensitive feasible poini.
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3.5 TERRESTRIAL VEGETATION

Ecoregions are described through analysis of patierns and composition of geology, physiography,
vegetation, climate, soils, land use, wildlife, and hydrelogy. Vegetative cover is an important component
in the classification of ecoregions that reflects differences in ecosystem quality and integrity (EPA 2006).
The Mainline and Cushing Extension would cross seven Level ITT Ecoregions of the United States—1Lake
Agassiz Plain, Northern Glaciated Plains, Western Corn Belt Plains, Central Great Plains, Central
Irregular Plains, Interior River Valleys and Hills, and Flint Hills {Figure 3.5-1, Table 3.5-1).

3.5.1 General Vegetation Resources

Vegetation types crossed by the Keystone Project were delincated based on review of aeriel photographs,
general observations made during reconnaissance, and information collected during wetland delineation
and grassland assessment surveys. Plant communities and their occurrence by state within the eight
general vegetation types or general land vse categories are described in Table 3.5.1-1.

Grassland/rangeland, upland forest, palustrine emergent wetland, palustrine shrub/scrub wetlands,
palustrine forested wetland, streams, and open water areas support naturally occurring terrestrial and
aquatic vegetation. Residential, cominercial, industrial, and special designation areas (e.g., schoals,
parks, and recreational facilities) primarily inciude artificially created landscapes with minimal naturally
occurring vegetation. Cropland and pivot-irrigated cropland areas primarily include introduced crop
species, which provide forage and grain for livestock and human consumplion. Right-of-way areas
consist of previously disturbed areas associated with pipelines and other utilities that have been restored
primarily with native herbaceous species and may include some introduced species.

No vegetation resources have been identified along the Keystone project ROW thal are important plant-
gathering areas for tribal ertities.

3.51
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EPA Level 1l Ecoregions Crossed by the Keystone Project

TABLE 3.5-1

Ecoregion

Location of
Occurrence
in Keystone
Project Area

Description

t ake Agassiz Plain

Narthern Glaciated
Plains

Western Comn Belt
Plains

Ceniral Great Plains

Central lrreguiar
Plains

North Dzkota

North Dakota and
South Dakota

Nebraskz, Kansas,
and Missouri

Nehraska and
Kansas

Missouri

Glacial Lake Agassiz was the last in 2 series of proglaciai fakes lo
fill the Red River Valiey in the 3 million years since the beginning
of the Pleistacene. Thick beds of lake sedimenis on top of glacial
fili create the extremely flat floar of the Lake Agassiz Plain, The
historic tall-grass prairie has been replaced by intensive row crop
agriculture. The prefarred crops in the northern half of the region
are potatoes, beans, sugar beets and wheat; soybeans, sugar
beets, and carn predominate in the south.

The Northern Glaciated Plains Ecoregion is characterized by a fat
{o gently rolling landscape comiposed of glacial till. The sub-humid
conditions foster a transitional grassland containing fall-grass and
shori-grass prairie. High concentrations of ternporary and
seasonal wellands create favorahle conditions for waterfowl
nesting and migralion. Alihough the till soils are very fertile,
agricultural success is subjecl to annual climatic fluctuations.

Once covered with tali-grass prairie, over 75 percent of the
Western Corn Belt Plains now is used for croptand agricutture, and
much of the remainder is in forage for livestock. A combination of
nearly -leve! to gently -rolling glaciated till plains and hilly ioess
plains; an average annual precipitation of 63 to 89 cenfimelers that
occurs mainly in the growing season, and fertile, warm, moist soils
make this one of the most preductive areas of corn and saybeans
in the world. Major environmental congerns in the region include
surface water and groundwater contamination from fertilizer and
pesticide applications, as well as impacts from concentrated
livestock production.

The Ceniral Great Plains are slightly lower, receive more
precipitation, and are somewhat more irregular than the Western
High Plzins to the west. Once a grassland, with scattered low
trees and shrubs in the south, much of this ecological region is
now cropland. The eastern boundary of the region marks the
eastern limits of the major winter wheat--growing area of the
United Staies.

The Ceniral lrreguiar Plains have a mix of land use and are
topographically more irregular than the Western Corn Belt Plains to
the north, where most of the land is in crops. The region is less
irregular and less forest covered than the ecoregions to the south
and east. The poferilial natural vegetation of this ecologicat region
Is a grassland/forest mosaic, with wider forested strips along the
streams compared to the Northern Glacialed Plains to the north.
The mix of land use activities in the Central Irregular Plains also
includes mining operations of high-sulfur bituminous coal. The
disturbance of these cnal strata in southern {owa and northern
Missourt has degraded water quality and affected aquatic biota.
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TABLE 3.5-1
(Continued)

Location of

Description

Occurrence
in Keystone
Ecoregion Project Area
Interior River Missouri and lifinois
Valleys and Hills
Flint Hills Kansas and
Oklahoma

The Interiar River Lowland is made up of many wide, flat-boitomed
terraced vaileys; foresied valley slopes; and dissecled glacial till
ptains. In contrast to the generally roliing o stightly iregular plains
in adjacent ecalegical regions to the north, east, and west—where
most of the land is cullivated for corn and soybeans, a liftle less
than one-half of this area is in cropland, about 30 percent is in
pasture, and the remainder is in forest. Bottomland deciduous
forests and swamp forests ware commion on wet lowland sites,
with mixed oak and oak-hickory forests on uplands. Paleozoic
sedimentary rock s typical, and coal mining occurs in several
areas,

The Flint Hills is a region of radling hills, with relatively narrow steep
valleys, and is composed of shale and cherty limestone with rocky
soifs. In contrast to surrounding ecelogical regions thal are mostly
in cropland, most of the Flint Hills region is grazed by beef caltle.
The Flint Hills mark the western edge of the tall-grass prairie and
contain the targest remaining intact tall-grass prairie in the Great
Plains.

Sources: Classification of Level IIl Ecoregions is based on EPA (2006); descriptions of the regions are based on EPA (2002),
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TABLE 3.5.1-1

Vegetation Communities Occurring along the Keystone Project Route

Occurrence along Right-of-Way by State

Cushing
General and Subclass Mainline Project Extension
Designation General Description Common Species ND SD NE KS MO IL NE KS OK
Cropland
Not applicable Agricultural fieids Wheat, barley, oats, sorghum, corn, X X X X A X A
beans, and hay
Horicultural cultivated species
Planted perennials
Hay meadows
Urban/Built-Up Areas
Commercialiresidential Suburban residential areas Ornamental frees and shrubs X X X X X X X
Urhan Commercial davelopment areas
Impervious/no vegetation  Paved areas (roadways and
parking lots
Barren/sand/outcrop Gravel quarries, rock outcrops Nones X X X X XX X
Herbaceous Rangeland
Tall grass prairie Grassland community dominated Big biuestem (Andropogon X A A X X X X X

Mid-grass prairie

Short grass prairie

Sand prairie

by tall grasses 3 to 6 feet tall

Grassland community dominated
by grasses approximately 1to 2
feet tall

Grassland community generally
dominated by grasses less than 1
foot tail

Grassland community on sand ar
gravel scils, dominated by mid {o
tall grasses

gerardif}, little bluestem
(Schizachyriurn scogarium), indian
grass (Sorghastrum nutans)

Blue grama (Bouteloua gracilis),
needle and thread (Hesperostipa
comata), green neadiegrass
{Masselia viridula), western
wheatorass {Pascopyrum smithif)
Blue grama (Bouteloua gracilis),
buffalograss {Buchice daclyloides)

Sand bluestem (Andropogon hallii},
blue grama {Boutefoua gracilis),
prairie sandreed (Calamovilfa
fongifolia}, needle and thread
{(Hesperostipa comata)
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TABLE 3.5.1-1

(Continued)
Occurrence along Right-of-Way by State
Cushing
General and Subclass Mainiine Project Extension
Designation General Description Common Species ND SD NE KS MO IL NE K§ OK
Herbaceous Rangeland (continued}
Naon-native grassland Pasturelands planted with non- Fescue {Festuca spp.), smooth X X

Deciduous shrubland

Conservation reserve
program

Mixed prairie

Upland Forest
Deciducus woodland

Maple-basswood farest

Ozk-hickory forest

Green ash wouodland

native cool-season grasses

Upland or lowland communities
dominated by shrubs

Mixed nafive and non-native
grasses and forbs; may include
shrubs: land is fallow

Prairie grasses of mixed heights

Woedlands dominated by a wide
variety of mixed native and non-
native deciduous species

Community dominated by sugar
maple and basswaod; found in
valley slopes and boitams

Upland community dominated by
multiple nak and hickory species

Community dominated by green
ash; occurs in floodplaing and
mesic slopes

brome {Bromus inermis), and other
seed pasture grasses

Chokecherty (Prunus virginia), X X

sandbar willow (Salfix inferior), silver

buffalaberry {Shepherdia srgentea),

wastern snowberry

{Symphoricarpos ocgidentalis)

A variety of native and introduced X X X X
grass species

Grama {Boulfeloua spp.}, littte X X X X
bluestem {Schizachyrivm

scopariunt)

Graen ash {(Fraxinus X X X

pennsylvanica), quaking aspen
{Fopulus tremuloides), bur oak
{Quercus macrocarpa), American
elm {Uimus americana)

Sugar maple {Acer saccharum), red X
oak {Quercus rubra), american
basswoad {Tilia americana)

Bitternut hichory {Carya X X X X
cordifarmis), shagbark hickory

(C. ovata), white oak {(Quercus

ailha), black cak (Q. veluting)

Boxelder [Acer negunda), green X
ash (Fraxinus pennsylvanica),
Amaerican elm {Ulmus americana)
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TABLE 3.5.1-1

(Continued)
Occurrence along Right-of-Way by State
Cushing
General and Subclass Mainline Project Extension
Designation General Description Common Species ND SD NE KS MO IL NE KS OK
Upland Forest {continuad)
Aspen woodland Woodlands dominated by aspen Green ash (Fraxinus X
species pennsylvanica), quaking aspen
{Populus tremuloides), bur oak
{Quercus macrocarpa)
Bur oak woaodland Woodlands dominated by bur oak, Green ash {Fraxinus A
generally in ravines and well- pennsylvanica), quaking aspen
drained uplands {Fopuius fremuloides), bur oak
{Quercus macrocarpa)
Evergreen forest Forest with greater than 60% Shortleaf pine (Pinus echinala) X
evargreen trees
Mixed cak ravina Oak farest with multiple species on  Big bluestem (Andropogon X X X 4 X
moderate o steep slopes of gerardif), bur ozk {Quercus
ravines and river valleys magrocarpa), chinguapin cak
{Q. muhlenbergif)
Deciduous Native deciduous forest Bur oak (Quercus macrocarpa), X
communities post oak (Q. steliata)
RiverinefQpen Water
Cpen waler Open water, sometimes associated  None X A
with wefland habitat
Riverine wetllands Wetlands contained within a X X
channef
Palustrine Forested Wetlands
Floodplain woodland Wooded communities in floedplains  Green ash (Fraxinus X
pennsylvanica), eastern cottonwood
{Popuius delioides), bur oak
(Quercus macrocarpa), American
elm (Uimus americana)
Riparian or floodplain Temporarly flonded woodlands X X

woodland
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TABLE 3.5.1-1
{Continued)

QOccurrence along Right-of-Way by State

Cushing
General and Subclass Mainline Froject Extension
Besignation General Description Common Species ND SD NE KS MO IL NE KS OK
Palustrine Forested Wetlands (continued)
Mixed oak floodplain Cak-dominated forests with Bitternut hichory (Carya X
forest temporary flooding in floodpiains cordifarmis), Indian woodpats
{Chasmanthium latifoliumy, bur oak
{Quercus macrocarpa}, shumard
cak (Q, shumardii)
Ash-alm-hackberry Forest in floodpiains and upland Common hackherry {Celftis X
floodplain forest ravine bottoms, dominated by ash,  occidenfalis), green ash (Fraxinus
elm, and hackberry pennsylvanica), elm {Uimus spp.)
Woody-dominated Semi-permanently or permanenily Maple (Acer spp.), hickory (Caryz X X
wetland flocded forest community spp.}, vak {Quercus spp.)
Cottonwoad floodplain Fleodplain forest dominated by Green ash {(Fraxinus X
woodland cotionwoaod species pennsylvanicus), eastern
cottonwood (Populus deltaides),
willow (Salfis spp.)
Falustrine Emergent/Scruh-Shrub Wetlands
Palustrine emergent Temporary, seasanal, or semi- Common spikerush {Eleochan’s A A X X X X X X X

permanent wetlands dominated by
persistent emergent vegetation

wetlands

Riparian shrubland Tempararily flooded shrub

community

Agquatic bed wetfand Intermitiently, tempararity, or

permanenily flooded wetlands

pafusiris), rush {Juncus spp.}, rice
cutgrass (Leersia oryzoides),
bulrush (Scheoenoplectus spp.),
burreed (Sparganium spp.), cattail
{Typha spp.)

Sedge (4rex spp.}, willow (Salix
spp.), bulrush {Schioenoplectus
spp.), western snowberry
{Symphoricarpas accidentalis}
Inland saltgrass (Distichlis spicata),
weslern whealgrass (Pascopyrum
srmithii}, smartweed and knotweed
{Polygenirn spp.), pondweed
{Potamogeion spp.)

x X X
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TABLE 3.5.1-1
{Continued)

General and Subelass
Designation General Description

Common Species

Occurrence along Right-of-Way by State

Cushing
Mainline Project Extension

ND SD NE Ks MO IL NE KS OK

Palustrine Emergent/Scrub-Shrub Wetlands (continued)

Cattail or freshwater Shallow to deep emergent marshes
marsh

Herbaceous-dominated Semi-permanently or permanently
wetland flocded wetland

Right-of-Way

Nane Pipeline and other utilities

Rushi {Juncus spp.}, bubrush
{Schoenopleclus spp.), burreed
{Sparganium spp.}, cattail {Typha
spp.)

Rush (Juncus spp.), bulrush

{ Schoenaoplectus spp.), cattail
{Typha spp.), sedge (Carex spp.)

Mixture of grasses and forbs

Source: ENSR 2006a.




3.5.2 Vegetation Communities of Conservation Concern

Native grasslands or prairies are considered the most threatened vegetation communities in the United
States. In the past, grasslands such as the tall-grass prairies, mixed-grass prairies, and short-grass prairies
dominated central North America. Prairies have been lost to agriculture, urbanization, and mineral
exploration and have been aliered by invasions of non-native plants after fire suppression, establishment
of woodlots and shelierbelts, water developments, and tree-lined river and stream corridors, Tali-grass
prairie is the wetlest of the grasslands composed of sod-forming bunch grasses. Mixed-grass prairies are
intergrades between tall-grass and short-grass prairies and are characterized by the warm-season grasses
of the short-grass prairie and the cool and warm-season grasses of the tall-grass prairie. Short-grass
prairies are dominated by blue grama and buffalo grass—two warm-season grasses that flourish under
intensive grazing. The slatus of native grassiands in states through which the pipeline ROW would pass
is listed in Table 3.5.2-1. The 49 plant species of conservation concern that have been identified along
the pipeline ROW are listed in Tabie 3.5.2-2; many of these species occupy prairie and wetland habitats.

TABLE 3.5.2-1
Status of Native Prairies—-Tall Grass, Mixed Grass and Short Grass—In
States Crossed by the Keystone Project
Past Area Current Area  Current Area Decline
Type State (hectares) {hectares) {acres) (%)
Tall grass North Dakota 130,000 120 297 99.9
South Dakota 2,600,000 20,000 49421 99.2
Nebraska 6,100,000 123,000 303,940 98.0
Kansas 6,900,000 1,200,000 2,965,285 82,6
Missouri 6,000,000 32,000 79,074 93.5
lllinois 8,500,000 2,930 2,208 09.9
Cklahoma 5,200,000 NA NA NA
Mixed grass North Dakota 14,200,000 4,500,000 11,119,742 68.3
South Dakota 1,600,600 480,000 1,186,106 70.0
Nebraska 7,700,000 1,900,00 4,695,002 75.3
Okizhoma 2,500,000 NA NA NA
Short grass South Dakota 178,000 116,350 287 507 358.0
Cklahoma 1,300,000 NA NA NA
NA = Not available.
Source: Samson et al. 2007.
3.5-8
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TABLE 3.5.2-2
Plants of Conservation Concern along the Keystone Project Route

State Conservation Status °

Species Status ° ND sD NE KS MO iL oK Habitat
Indian ricegrass K3-SC SNR SNR  SNR 82 SNR 51 Sandy, stony, gravelly, shallow sails in
(Achnatherum hymenoides) upland and semi-desert climatic zones,
Adapted to soils high in lime, moderately salt
and alkali tolerant. Flowering: May-August,
Woolly mikweed 50-5C 51 54 53 S1 St Dry woods, prairies, hillside prairies, rocky
{Asciepias lanuginosa) soils, Flowering: June—July,
Subarctic ladyfern ND-8C 83 SNR  SH SNR SNR  SNR  SNR Swamp margins, woeded banks, and alluvial
{Athyrium filix-femina} woods. Aguatic or wetland species,
Texas bergia MO-5C SNR S1 52 52 SNR SNR Muddy or sandy shores and flats, rare.
{Bergia lexana) Flowering: June-Qctober,
Broad-glumed (garlyleaf) brome MO-8C SNE SNR  SNR 31 S3 53 Wooded slopes and bluffs, alluvial banks of
(Bromus latiglumis) streams, usually in limestone areas.
Flowering: July—August,
Nottoway {Valley} brome grass MO-SC 51 53 51 SNR  Righ, loamy seils in bottornland forests along
{Bremus nottowayanus) rivers and streams, masic woods not far
{<50 meters) from a river ar stream.
Bellow's-beak sedge MQ-8C 81 81 SNR SNR  Acdid, dry soils of sandstone and granite,
{Carex albicans var. australis) calcareous regions, wooded slopes,
sandstone ridges, woaodland clearings in
partial shade of deciduous forests. Fruiting:
April-June.
Buxbaum's sedge ND-5C 51 52 S1 52 SNR SNR Bogs, wet meadows, springs, and fens.
{Carex buxbatimii) Flowering: Late May—June.
Crested sedge KS-SC SNR SNR SNR 82 SNR 53 Openings in wet meadows, moist
{Carex cristatefia) woodlands, swamps, soggy thickets, wet
prairies, sedge meadows, sloughs, low-lying
areas along rivers, power line clearances in
woodiands, and ditches. Oceurs in both
degraded and higher quality habitats,
Flowering: late spring—early summer.
Ravenfoot sedge KS-3C 51 52 SNR 83 SNR  Wet meadows, wet prairies, swamps,
{Carex crus-corvi) fleodplain woods, and roadside ditches,
Flowering: May=July.
Bristly-stalk sedge ND-SC s2 sz SNR 82 Si Bogs and wet woodlands. Flowering: June—

(Carex leplalea)

July,




TABLE 3.5.2-2
(Continued)

s

State Conservation Status ©

Li-g¢

Species Status * ND SD Mo IL oK Habitat

Blue cohosh ND-SC 51 53 SNR  SNR  SNR  Rich valley woadlands, ravines, north-facing

{Caulophyilum thalictroides} wooded slopes, and moist base of bluffs,
Flowering: Apri-May,

Sand {lanceleaf) coreopsis K3-8C SNR SNR  SNR Gunes, dry woods, and meadows; in full sun

(Coreopsis {anceoclata} to partial sun; and very dry to somawhat
meist sites, Occurs in open sandy banks,
roadsides, grasslands, banks, and biuffs in
oak-pine woodland and in other sandy areas.
Flowsring: Aprit=June.

American yellow lady's-siipper ND-5C SNR 53 SNR SNR SNR Soft sails in moist tall-grass prairie,
{Cypripedium parviflorum} aspecially near trees or shrubs along

lakeshores, Flowering: 25 May-20 June,

Showy lady's-slipper ND-SC 52 52 31 Calcareous wetiands, wet woodlands,
{Cypripedium reginae) Flowering: 20 June-5 July,

Spinulose shieldfern {woodfern) ND-SC S3 SNR 52 53 Wet alluvial woods or swamps.

{Dryopleris carthusiana)

Crested shieldfemn {woodfern) ND-5C 53 51 52 Wet alluvial woods or swamps.
{Dryapiens crisfaia)

Walter's barnyard grass MO-5C 51 53 SMR  Low ground, rarely standing water, basic o
{Echinochloa walterr) alkaline marshes.

Small spikerush ND-SC 51 SNR SNR EX SNR  Wet saline or alkaline flats and shores,
{Eleocharis parvuia) Flowering: July—early September.

Green keeled cottongrass ND-5C 81 SX Cold, calcarequs sphagnum bogs, and
{Erophoruir viridi-carinalum) swamps, permafrost tussocks and

calcicoles.

Spotted Joe-pyeweed KS-5C SNR SNR SNR Moist black secil prairies, sand prairies, sedge
(Eupatorium maculatum var. meadows, marshes, fens, and swampy
bruneri) thickets with small trees or shrubs.

Flowering. July-Septernber.

Fringed gentian ND-SC &1 SNR SNR Low, rnoist native grassland, Flowering:
{Gentianopsis crinita) September-October.

Plains frostweed ND-SC 51 SNR SNR SNR Frairies, rocky open areas, dry sandy soll,

{Heiianthernum bicknellii)

Also woodlands and glades. Fiowering:
early June-late July.
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TABLE 3.5.2-2
{Continued)

5i31!

State Conservation Status ”

st

Species Status ® ND sD NE KS MO IL oK Habitat
Greater Canadian St. John's wort KS-SC SNR  3SNR  SNR 52 SH SNR 81 Along ponds, lzkesides, or other low, wet
{Hypericum majus) places; facultative wetland species.
Flowering: July-September.
Narrowleaf morning-glory KS-SC 51 SNR  Prairie species, eastern Kansas through
{{pomoea shumardiana) central Cklahoma to nerth Texas. Flowering:
Jung=August.
Butternut MO-SC SNR SNR 52 s2 Mixed hardwood forests, often on stream
{Jugians cinerea) benches and tarraces, on siopes, in the talus

of rotk ledges, on other sites with good
drainage. Flowering: April-May.

Star duckweet MQ-3C SNR SNR SNR S1 52 53 Cool, freshwater creeks and in shallow
{Lamna trisuica) lakes, ponds, and marshes. Flowering:
{rare) late spring ta summer.
Loesel's twayblade ND-5C 52 81 51 8X 52 S1 Bogs, wet ditches, old sand pits, and moist
{Liparis foasefii) meadows, ORen in acidic sails, also in

strongly basic soils; requires lack of
competing vegetation. Flowering: 10 July—

20 July.
Fourflower {prairig} loosestrife SD-5C SNR 51 SNR SNR SNR 51 Wetl meadows and around pond margins,
{Lysimachia quadnilora) usually where sandy, often on calcareous
soils. Flowering: July—August,
Hispid (yeliow) falsemallow MO-3C SNR  S3 51 SNR  Rocky prairies; limestone, sandstons, or
{Matvastrum hispidum) cherty limestone glades; hluffs; open alluvial
valleys; along gravel bars, Flowering: July—
September.
Tender creeping-cucumber K5-5C 82 SNR 51 SNR  Rich or rocky low woods, at base of
{Malathria pendufa) limestone bluffs, and in aliuvial woods—often
along streams. Flowering: July—September.
Naked bishop's-cap ND-SC 53 Moist forasts, thickets, bogs, and swamps;
(Mitella nuda) often growing among mosses,
Southern adder's tongue MO-5C 8X 83 SNR  SNR  Shaded secondary woods, wooded slopes,
(Ophiogiossum vulgatum) farested bottomlands, and floodglain woods.
Leaves: spring to early summer. Spores:
April-June.

pafolg suyadig suojsday
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TABLE 3.5.2-2

{Continued}
State Conservation Status ®
Species Status * ND sD NE KS MO L OK Hahitat
Lancentateleaf rock moss MO-5C 51 Epiphytic moss generally on tree trunks and
{Orthotrichum speciaswm var. branches,
elegans)
Pendant-pod point-vetch ND-SC 51 Drier prairies and plains, open wooded
(Oxytropis deflexa) areas. Ffowering: June—July.
Oklahoma phiox KS-5C SNR 82 51 Tall-grass and mixed-grass prairies, thrives
{Fhlox oklahomensis) in low to moderately gazed areas; gently
rofling uplands and steeper slopes of
canyons; most abundant on north-facing
slopes and weli-drained grassland soils,
weatherad from caicareous shales.
Flowering: March-May.
Heartleaf plantain MO-SC 53 S1 Semi-aquatic, areas of dolomitic limestone;
{Plantago cordata) often n rock crevices or gravel bars in
shallow, clear streams running thraugh
heavily wooded areas; requires a specific
stream habitat, with regular and predictable
erosion and deposition. Flowering: April-
June,
Greek valerian {Jacob's fadder) KS-3C SNR 51 g2 SNR SNR SNR Rich low woods, thickets at the base of
{Polernomium reptans) bluffs, and moist ground near streams,
Flowering: April—iune.
Prickly gooseberry ND-5C 53 SNR SNR SNR &1 Thin rocky woodiands, woaded slopes,
{Ribes cynoshali) woodland borders, and limestone bluffs;
same disturbance beneficiai, if it reduces
overhead tree canopy.
Prairie willow sSD-5C SNR 51 SNR 8NR SNR 83 SNR  Moist to slightly dry black soil praires, sand
(Saiix humilis) prairies, sandy savannas, barrens, and
gravelly seeps; lowland or upland areas,
depending on variety or local ecotype,
Rocky Maountain bulrush MO-5C ENR 31 51 51 SNR  Damp sandy sails near freshwater ponds,
{Schoenaplectus ditches, or watercourses. Fruiting: summer
saximontanus) to fall,
Lesser {oval) ladies'-tresses MO-SC 51 83 ENR  BNR  Moist, rich woodlands; thickets; ofd fields;

{Spiranthes ovalis var,
erosteliala)

second—growth weodlands; and wooded
hillsides. Flowering: September—Octaber.
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TABLE 3.5.2-2
{Continued)

State Conservation Status ©

Species Status * ND sD NE KS MO Habitat
Goat's-rue NE-SC 51 SNR SNR  SNR Sandy sails in open woods, glades, and
{Tephrosia virginiana) prairies, and along readsides. ORen indicts
shallow soils, Flowsring: May-July,
Nodding pogenia KS5-8C 51 51 SNR 83 Moist lowland woods, ravines, stream
{Triphora trianthophora) valleys, and bottoms in the lower half of
Missouri. Flowering: August-September.
Rock elm MO-SC SNR SNR 53 51 L2y 51 Mesic hardwood forests: moist, well-drained
(Wmus thomasii) uplands; rocky ridges; floodplains: stream
banks; and on IImestone outcrops.
Flatleaf bladderwart ND-SC 52 51 Aquatic species in bogs, ponds, swamps,
(Utricuiaria inlermedia) slow-maoving streams, and wet sedge or rush
meadows. Flowering: July—August.
Lesser bladderwort ND-8C 52 SNR 51 81 Open bogs, sedge meadows, and
{Utricularia minor) marshlands; prefers calcium-rich shzallow
water.
Bird's-foot violet NE-5C 51 SNR SNR  SNR Reocky ar dry open woadlands, on slopes,
{Viola pedata) ridges, prairies, glades, and roadsides;
almost always in acid soils. Flowering:
April-June, September—-December.
EX = Exolic species,
35X = Presumed exiirpaled.
SH = Possibly exlirpated.
51 = Critlcally imperiled.
52 = imperiled.
23 = Yulnerable.
54 = Apparently secure.
55 = Securs.
SNR = BSpecies nol ranked.

b

Siate conservalion status (Natureserve 2006},

Slale Fsting as species of conservation concern (SC) according to ENSR 2008a.




Native forests, especially forested floodplains, are also of conservation concern. Forest communities are
generally rare within the native prairie grasslands but provide refuge habitats for many wildlife species.
Native wooded communities were once an integral component of the landscape throughout the Great
Plains. Many of these communities have been lost due to land conversion to agricultural, levee
consiruction, and urban development. The current distribution of forested Jands, grasslands and prairies,
and croplands and pasture in the states crossed by the Keyslone Project are illustrated in Figure 3.5.2-1.

3.5.3 Conservation Reserve Program

The Mainline Project and Cushing Extension would potentially cross three easements enrolled in the
CRP. The CRP is described in Section 3.9.3.2,

3.54 Noxious Weeds

Noxious weeds and other invasive plants are nen-native, undesirable native, or introduced species that are
able to exclude and out-compete desirable native species, thereby decreasing overall species diversity.
The term “noxicus weed” is legally defined under hoth federal and state laws. Under the Federal Plant
Protection Act of 2000 (formerly the Noxious Weed Act of 1974 [7 USC S8 2801-2814]). a noxious
weed is defined as “any plant or plant product that can directly or indirectly injure or cause damage to
crops, livestock, poultry, or other interests of agriculture, Irrigation, navigation, the natural resources of
the United States, the public health, or the environment.” The Federal Plant Protection Act contains a list
of 137 federally restricted and regulated federal nexious weeds, as per CFR Title 7, Chapter HI, Part 360,
including 19 aguatic and wetland weeds, 62 parasitic weeds, and 56 terrestrial weeds. Each state is
federally mandated 1o uphold the rules and regulations sct [orth by the Federal Plant Protection Act and to
manage its lands accordingly. Five federally listed noxious weeds have been reported 1o occur in states
that would be crossed by the consiruction ROWs (NRCS 2007); one aquatic species (ducklettuce) occurs
in Missouri; parasitic species of dodder, including the native biglruit dodder, oceur in North Dakota,
Soulh Dakata, Nebraska, and Kansas; the introduced upland species professor-weed occurs in Nebraska,
and giant hogweed and serrated tussock oceur in 1llinois (Table 3.5.4-1).

In addition to [ederal noxious weed lists, each state that wonld be crossed by the proposed Mainline
Project and Cushing Extension pipelines maintains a list of regulated and prehibited noxious and invasive
weed species. County weed control boards or districts are present in most counties (hat would be crossed
by the pipeline route. These county weed control boards monitor local weed infestations and provide
guidance on weed control. An additional 68 state-listed noxious, invasive, and regulated weed species
occur across the construction ROWs—including ning aquatic and wetland species and 59 upland species
{Table 3.5.4-1).

Many of these noxious weeds are widespread across the Keystone Praject area but are listed as noxious in
only one or a few of the states. Noxious weeds listed as occurring by all states that would be crossed by
the consiruction ROWSs include Canada thistle and nodding plumeless {musk) thistle {Table 3.5.4-1).
Species listed as noxious by four ol the seven affecled states include lealy spurge, purple loosestrife, field
bindweed, and Johnsongrass (Table 3.5.4-1). The differences in listing terminotogies and status for weed
species across states may lead to difficulties in obtaining seed sources consistently identified as “weed
{ree” across the Keystone Project area.

3.5-15
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TABLE 3.5.4-1

Noxious and Invasive Weeds along the Keystone Project Route

Cccurrence and State Designations

Species ° Status / Habitat ND 8D NE KS MO IL OK

Hardheads {Russian knapweed) N v \ v ¥ v ¥
{Acroptiton repens) Introduced spacies / Upland NW cP NW

Creasted whealgrass N v \ v J v
(Agropyron crstatum) Introduced species / Upland INV

Garlic mustard Intraduced species ! Upland Y V { Y ¥ V
{ANiaria petiolata) INV

Annual ragweed Native specigs / Uptand ¥ v VY Y ¥ N ¥
{Ambrosia artemisiifolia) NW

Wollyleaf burr ragweed Native species / Upland ¥ { ¥
{Ambrosia grayi} NW

Great ragwesd Native species / Upland v v v V Y V 3
{Ambrosia trifida} N

Corn chamamile Introduced species / Upland + ¥ A v
(Anlhemis arvensis) INV

Lesser burdock Introduced species / Upland ¥ ¥ ¥ y V¥ vy Y
{Arclivm minus) LW

Absinthium Introduced species / Upland ¥ v Y y V ¥
(Artemisia ahsinthium) NW Lw

Smooth brome Intreduced species / Upland ¥ y ¥ N v 3 ¥
{Bromus inermis) INV

Japanese brome Introduced species / Upland V v Y v ¥ o ¥
{Bromus japonicus) INV

Chaatgrass downy brome Introduced species / Upland Y v Y Y o v +
{Brormus tectorum) INV

Marijuana Introduced species / Upland + J Y A o ¥ Y
(Cannabis safiva) NW NW

Siberian peashrub Introduced species / Upland ¥ ¥ V¥ /
{Caragana arborescens) INV

Whitetap introduced species / Upland v ¥ i ¥ ¥ v V¥
{Cardaria draba) INV NW NV
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TABLE 3.5.4-1

{Continued)
Cccurrence and Status by State
Species Habitat ND SD NE KS MO IL oK

Spiny plumelass thistle Intraduced species / Upland J N Y ¥ ¥ )
{Carduus acanthoides} INV LW NwW

Nodding plumeless (musk) thistle Introduced species / Upland ¥ v ¥ ¥ vV J !
{Carduus nulans) N CP NW NW Ny NV Ny

Meadow knapweed Introduced species / Upland INV
{Cenlfaurea debeauxii)

Diffuse (white) knapweed Introduced species / Upfand N cp '} \l' Y
{Centaurea diffusa) NW

Bighead knapwegd Introttuced species / Upland INV
{Centaurea macrocephala)

Spotted knapweed Introduced species / Upland Y vy v Y ¥ ¥
{Cenlaurea slaebe [macuiosal} NW CP NwW

Yellow star-thisile introduced species / Upland Y N Vv v v ¥ v
{Centaurea soistitialis) NW CP

Rush skeletonweed Introduced species / Upland CcP
{Chandrilfa funcea)

Chickary introduced species / Upland ¥ V Y v J J ¥
{Cichoritm intybus) cP

Canada thistle Intreduced species / Upland V¥ v ¥ Y ¥ o ¥
{Cirsium arvense) and wettand Nw N NW Ny NWW NW NW

Bull thistie Introduced species f Upland ¥ ¥ ¥ ¥ J ¥ v
{Cirsiurn vuigare) INV Nw Lwy

Poison hemlock Introduced species / Upland \ v V¥ ¥ v y Y
{Conium macufatum) NW

Field bindweed Intreduced species / Upland v v v ¥ v v v
{Convolvuius arvensis} NwW CFP NWW N

Common crupina introduced species / Upland CP
{Crupina vulgaris)

Bodder Native and infroduced species ¥ ¥ ¥ ¥ v ¥ A
{Cuscuta spp. - not inclusive) / Upland cp
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TABLE 3.54-1

{Continued)

Habitat

Cccurrence and Status by State

Species ” ND SD NE KS MO I oK
Bigfruit dodder Native species / Upland ¥ o ¥ ¥
{Suscuta megalocarpa)
Gypsyflower introduced spacies / Upland ¥ A V N v
{Cynoglossum officinale} and woodland INV L
Fuller's teasel Introduced species / Upland o J o | ¥
{Dipsacus fullonum) NW
Culleaf teasel Introduced species / Upland v ¥ A
{Dipsacus faciniatus) NW
Brazilian waterweed Introduced spedies / Aquatic NV VY ¥ ¥ v
{Egeria densa)
Russian olive Introduced species / Upland, ¥ Y VY Y v Y
{Elaeagnus angustifolia} wetland, and woodland INV
Quackgrass introduced species / Upland Y ¥ v ¥ ¥ A
{Elvmus repens) NV NW
Leafy spurge Introduced species f Upland + N v v v
{Eupharbia esufa) NW Nw NW NW
Professor-weed introduced species / Upland ¥
(Goatsrue) (Galega officinalis)
Giant hogweed Introduced species / Upland
{Heracieum rmantegazzianum)
Orange hawkweed Introduced species / Upland NV
{Hieracium aurantiacum)
Meadow hawkweed Introduced species / Upland INV
{Hlieracium pratense)
Indian rushpea Native speties / Upland ¥ vy
{(Hoffmannseggia densiflora) NV
Black henbane Introduced species / Upland ¥ N Y
{Hyoscyamus niger) INV
Common St. Johnswort Intreduced species / Upland A y ¥ ¥ vV v
(Hypericurn perfaralurm) CP
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TABLE 3.5.4-1

(Continued)
Occurrence and Status by State
Species Habitat ND SD NE KS MO L oK

Broadleafed pepperwesd fntroduced species / Upland cp ¥ y N
{Lepidium fatifolivm)

Sericea {Chinese) lespedeza Introduced species / Wetland o A Y V
{Lespedeza cuneala) NW

Dalmatian toadflax Intraduced species / Upland V v V v V
{Linaria daimatica) NW cP

Buller-and-eggs Intreduced species / Upland y o o A ¥ o
(Linaria vulgars} INV cpP

Purple lopsestrife Introduced species / Wetland ¥ ¥ v v v v
{Lythrum salicaria) NwW Nw NW NwW

Black medick Introduced species f Upland A ¥ v ¥ o ¥
{Medicago fupuling) INV

Yellow sweetclover Introduced species / Upland Y V y Y ¥ ¥
(Meftiotus officinalis) INV

Twoleaf watermilfoil Native species / Aquafic v V v ¥ x"
(Myriophyilum Reierophyltum) INV

Eurasian {Spike) watermilfoil Introduced species / Aguatic ¥ ¥ Y ) ¥
{Myriophyilum spicatum) INV CP

Serrated tussock introduced species / Upland
{Masselfa trichotorma)

Scotch cottonthistle Introduced species / Upland INV LW Y ¥ i 'J
{Onopordum acanthivm) NW Nw

Ducklettuce Introduced species / Aguatic \y
{Ottelia alismoides)

Reed canarygrass Native species / Wetland ¥ Y v ¥ ¥ N
(Fhalaris arundinacea) INV

Kentucky bluegrass Native and introduced species ¥ Y ¥ v ¥
{Poa pralensis) { Upland NV

Japanese knotweed Introduced species / Upland INV v v ¥ ¥ v

(Polygonum cuspidatun)
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TABLE 3.5.4-1

{Continued}
Occurrence and Status by State
Species Habitat ND SD NE KS MO L oK

Giant knotweed introduced species / Uptand NV Lw Y
{Polygonuim sachalinense)

Curly pondweed Introduced species / Aquatic v ¥ ¥ { ¥ v
{Potarnogeton crispus) INV

Kudzu Introduced species / Upland v Y V vV
(Pueraria lobafa) NW NWY NW

Common buckthorn introducad species / Upland Y y v ¥ V Y
{Rhamnus cathartica) and woodland TNV

Multiflora rose Introduced species / Upland ols i ¥ V ¥
(Rosa multifiora) NW/ NWY

Field sowthistle Introduced species / Upland v v V ¥ v V¥
{Sonchus arvensis) and wetland INV Nw/ Nw

Columbus grass introduced species / Upland ¥
{Sorghum almum) N

Johnsongrass Introduced species / Upland v ¥ ¥ ¥ v V¥
{Sorghurn halepense) CP MW NwW NW

Tamarisk {Sakt cedar) Introduced species / Upland, Y ) V¥ N y ¥
{Tarnarix aphylla, T. chinansis, T. gallica, wetland, and woodland NW NV
T. parvifiora, T. ramosissima)

Common tansy introduced species / Upland ¥ ¥ V N ¥ v
(Tanacetum vulgare) LW

Punclurevine introduced species / Upland ¥ Y v V ¥ ¥
{ Tribulus terrestris) INV LW

Narrowleaf cattail Introduced species / Wetland ¥ ¥ ¥ V Y Y
{ Typha angustifolia) INV

Hybrid cattail Native species / Wetland INV ¥ + ¥
{Typha x. glauca)

Siberian elm Introduced spacies / Upland ¥ ¥ Y ¥ Y v
{Umus pumila) INV

Common mufein Intreduced species / Upland ¥ V¥ v Y ¥ N
{Verbascum thapsus) LW
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TABLE 3.5.4-1
{Continued}

-}
CH
INV
w
N

Oteurs within state {Naturesarve 200G).
Classified as a stsle regulated plani.
Classified as a slale invasive species.
Classified as a local noxious waed.
Classified as a stale noxious weed.

*  Species in bold are federal noxious weeds, Source: NRCS 2007,

Source: Adapted from ENSR 2008a.




Noxious weeds are addressed by Executive Order 13112, which directs federal agencies to prevent the
introduction of invasive species; provide for their control; and minimize the economic, ecological, and
human health impacts that invasive species can cause. The executive order further specifies that federal
agencies shall not authorize, fund, or carry out actions likely to cause or promote the introduction or
spread of invasive species in the United States or elsewhere unless it has been determined that the benefits
of such actions outweigh the potential harm caused by invasive species and that all feasible and prudent
measures to niinimize the risk of harm will be taken in conjunction with the actions.

3.5.5 Potential Impacts and Mitigation

Total miles crossed and actres of terrestrial vepetation affected during construction and operation of the
Mainline Project and Cushing Extension are presented in Tables 3.5.5-1, 3.5.5-2, and 3.5.5-3. Individual
grasslands that would be crossed by the pipeline ROWs are presented in Table 3.5.5-4.

Potential construction- and operations-related effects include:

e Temporary and permanent modification of vegetation community compaosition and structure from
clearing and operational maintenance;

» [ncreased risk of soil erosion due to lack of vegetative cover;

» Expansion of invasive and noxious weed populations along the pipeline ROW as a result of
construction and operational vegetation maintenance;

» Loss of sensitive plan species and habitats as a result of construction clearing and grading;

*  Soil and sod disturbance {mixing of topsoil with subsoil with altered biological activities and
chemical conditions that could affect reestablishment and natural recruitment of native vegetation
afier restoration);

» Compaction and rutiing of soils from movement of heavy machinery and transport of pipe
sections, altering natural hydrologic patterns, inhibiling seed germination, or increasing siltation;
and

»  Alteration in vegetation productivity and phenology due to increased soil temperatures associated
with heat lass from the pipeline.

3.5.5.1 General Vegetation Resources

The primary impacts on vegelation {rom censtruction and operation of the Mainline Project and Cushing
Extension pipelines would be cutting, clearing, or removing the existing vegetation within the
construction work area and potential invasion by noxious weeds. The degree of impact weuld depend on
the type and amount of vegetalion affected, the rate al which vegetation would regenerate afier
construetion, and the frequency of vegetation maintenance canducted on the ROW during pipeline
operation.

Impacts on pastureland generally would be shorier term, with vegetation typically becoming reestablished
within 2 years. Impacts on these communities during operation of the pipeline would be minimal because
these areas would be allowed to recover following construction and typically would not require
mainienance mowing. Impacts on annually tilled croplands also generally would be short tenn and
limiied to the current growing season, provided that topscil segregation was matintained and that soils
were nol compacied during construction,

3.5-22
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TABLE 3.5.5-1
Estimated Impacts on Vegetation Communities
for the Keystone Mainline Project

Oraft EIS

Length of Community Area Community Area
Community Affected during Affected by
Vegetation Community Crossed Construction Cperations
Classification {mifes) (acres) ” {acres) *
North Dakota
Crapland 167.6 2,322 565
Grasslandfrangeland 26.3 379 94
Upland forest 3.0 45 10
Riverine/open water 0.6 9 2
Forested wetlands 04 3] 1
Emergent/shrub-scrub wetlands 7.7 252 59
Right-of-way 1.1 294 68
Developed land 0.2 79 17
North Dakola sublotal 218.9 3,386 818
South Dakota
Cropland 158.6 1.974 495
Grasslandirangeland 377 550 145
Upland forest 0.2 4 1
Riverinefopen water 07 10 2
Forested wetlands 0.0 0 0
Emergent/shrub-scrub wetlands 18.9 288 66
Right-of-way 1.6 255 62
Developed land 1.2 192 A7
South Dakola sublotal 2189 3,253 g14
Nebraska
Croptand 181.0 2,601 635
Grassland/rangeland 24.8 355 a4
Uptand forest 2.1 34 8
Riverine/open water 1.3 18 4
Forested wetlands 0.4 11 3
Emergent/shrub-scrub wetlands 21 28 5
Right-of-way 1.7 238 56
Developed land 03 42 9
Mebraska subtotal 213.7 3,327 805
Kansas
Cropland 70.5 1314 285
Grassland/rangetand 185 270 58
Upland forest 7.5 113 22
Riverine/open watsar 1.3 20 4
Forested wetlands 0.4 B 1
Emergent/shrub-scrub wetlands 0.5 7 1
Right-of-way 0.0 o 0
Develaped land 0.1 87 19
Kansas sublotal 98.8 1,827 370
3.5-23
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TABLE 3.5.541
(Continued)

Length of Community Area Community Area
Community Affected during Affected by
Vegetation Community Crossed Construction Operations
Classification {miles) {acres)® {acres) "

Missouri
Cropland 148.3 2,386 555
Grasslantfrangeland 72.5 1,035 234
Upland forest 350 538 119
Riverine/open water 4.1 g2 14
Foresled wetlands 3.3 47 10
Emergent/shrub-scrub wetlands 2.2 32 7
Right-of-way 358 228 50
Developed land 2.9 170 38

Missouri sublotal 2731 4,498 1,027
Hlinois
Cropland 44.4 613 151
Grassland/rangelznd 1.7 20 5
Upland forest 47 B3 14
Riverine/open water 1.1 14 3
Farested wetlands 0.8 11 2
Emergent/shrub-scrub wetlands 1.5 20 5
Righl-gf-way 16 91 21
Beveloped land a7 82 18

Hifingis sublotal 56.5 826 220
Mainline Project
Cropland 770.4 11,210 2 668
Grassland/rangeland 181.5 2,609 G20
Upland forest 53.4 797 174
Riverinefopen water 9.1 133 29
Forested wetlands 513 76 17
Emergent/shrub-scrub wetlands 42.9 612 144
Righl-of-way 99 1,101 257
Developed jand 54 667 149
Mainline Project total 1,077.9 17,208 4,056

Acres disturbed on & temporary basls (permanent right-of-way width plus temporary workspace) during construction, and acres
disiurbed (maintained) on a permanani basis during aperalion of the proposed Keystone Froject.

Sources: TransCanada 2007a, .

Draft EIS
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TABLE 3.6.5-2
Estimated impacts on Vegetation Communities
for the Keystone Cushing Extension

Length of Community Area GCommunity Area
Community Affected during Affected by
Vegetation Community Crossed Construction Operations
Classification {miles) (acres)”® (acres)®

Nebraska
Cropland 0.8 36 4
Grasslandfrangeland 1.2 18 2
Upland forest 04 6 1
Riverinelopen water 0.0 <1 o
Forested wellands 0.0 0 o
Emergent/shrub-scrub wetlands 0.0 0 1]
Righi-of-way c.0 0 0
Developed land 0.0 15 2

Nebraska sublofal 2.4 75 g
Kansas
Cropland 130.8 1,883 445
Grassland/rangeland 53.8 as7 205
Upland farest 6.5 104 24
Riverinefopen water 0.6 9 2
Forested wellands 35 52 12
Emercent/shrub-scrub wetlands 2.6 B g
Righl-of-way 2.1 08 71
Developed land 0.2 30 7

Kansas sublotal 210.1 3,322 77o
Oklahoma )
Cropland 36.7 455 110
Grasslandfrangeland 40.4 508 140
Upiand forest 1.7 28 8
Riverinefopen waler 0.4 g 1
Forasted wellands 1.3 17 4
Emergent/shrub-scrub wellands 3.6 46 10
Righi-of-way 1.8 a1 21
Developed land 1.1 56 13

Okiahoma subtolal 80.9 1,288 307
Cushing Extension
Cropland 162.3 2,384 559
Grassland/rangeland 106.4 1,603 347
Upland faresi 8.5 138 33
Riverine/open water 1.0 14 3
Foresled wetlands 4.8 67 168
Emergen{shrub-scrub wetlands 6.2 86 19
Right-af-way 39 KF{) 92
Developed iand 1.3 125 22
Cushing Extension total 293.4 4,693 1,091

Sources: TransCanada 20073, .
3.5.25
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TABLE 3.5.5-3

Estimated Impacts on Vegetation Communities

for the Keystone Project

Length of Community Area Community Area
Community Affected during Affected by
Vegetation Community Crossed Construction Oparations
Classification {miles} {acres}® {(acres}*

Mainline Project
Cropland 770.4 11,210 2,666
Grasslandfrangeland 181.5 2,609 620
Upland forest 534 787 174
Riverinelopen water 9.1 133 29
Forested wetlands 53 76 17
Emergent/shrub-scrubt wellands 42.9 612 144
Right-of-way 9.9 1,101 257
Developead land 54 6a7 149

Mainiine Prajec! sublotal 1,077.9 17,205 4,058
Cushing Extension
Crapland 1623 2,384 559
Grassfand/rangeland 105.4 1,503 347
Upland forest 8.5 138 33
Riverine/open water 1.0 14 3
Forested wetlands 4.8 67 18
Emergent/shrub-scrub wellands 6.2 85 19
Right-of-way 39 376 52
Developed land 1.3 125 22

Cushing Exlenision subiotal 233.4 4,693 1,097
Keystone Project
Cropland 932.7 13,594 3,225
Grassland/rangeland 286.9 4,112 967
Upland forest 61.9 935 207
Riverinefopen water 10.1 147 32
Foresled wellands 10.1 143 33
Emergentfshrub-scrub watiands 491 698 163
Right-of-way 13.8 1,477 349
Developed land 6.7 792 171
Keystone Project total 1,371.3 21,898 5,147

Acres dislurbed on & tempaorary hasis {permanent right-of-way widlb plus temporary workspace) during construction, ang acres
dislurbed {maintained) on a permanent basis during operatien of the proposed Keystone Project.

Sources: TransCanada 2007a. ¢

Dralft EIS
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TABLE 3.5.54
Estimated Impacts on Grasslands Occurring
along the Keystone Project Route
State and Mile
County Type Quality Number Post®
MAINLINE PROJECT
North Dakota
Pembina Native prairie High 7 6-32
Walsh Prairie Medium to high 13 32-486
Nelson Praitle High 3 58-59
Barnes Frairie Medium to high 1 124125
Ransom Prairig High 2 167169
Wel lowland, native prairig,
Sargent pasture and wetland mosaic Low fo high 4 200-205
Dickey Wet meadow Medium ta high 2 207-213
South Dakota
Day Native prairie, grazed pasture,
and riparian area Low to high 7 258272
Pasture/wetland mosaic,
grassland/wetlznd, riparian
Clark meadow, wetland Low to medium a8 272~298
Kingsbury Grassland Medium to high 1 325-328
Miner Pasture with isclated wetlands  Low 2 342-360
McCook Native grassland with wetlands  Medium to high 1 3B4-385
Hutchinson Native prairie and pasiure Low and high 2 390-382
Yankton MNative grassland and pasture Low la high 5 419-429
MNebraska
Cedar Grassland High 1 436437
Stanion Grasstand High 1 503-504
Calfax Grassland High 1 540541
Butler Grassland High 2 548--565
Saline Grassland High 1 806-607
Jefferson Grassland High 3 622-638
Kansas
Nemaha Mixed grass prairie LUinknown 2 693-685
Brown Mixed grass prairie Linknown 2 714715
Doniphan Mixed grass prairie Unknown 2 740-742
Missouri
Ciinton Mixed grass prairie Unknown 8 770~-730
Chariton Mixed grass praine Unknown 3 B49-866
Raridolph Mixed grass prairie Unknown 22 881--804
Audrain Mixed grass prairie Unknown 14 904-520
lllincis
None
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TABLE 3.5.5-4
(Continued)
State and Mile

County Type Quality Number Post®
CUSHING EXTENSION
Nehraska
Jefferson Grassland Unknown 7 0-2.5
Kansas
Washington  Grassland Urnknown 22 3-31
Clay Grassland Unknown 26 33~-59
Dickinson Grassland Unknown 49 63-08
Marion Grassland Unknown 50 100132
Butler Grassland Unknown 59 136-177
Cowley Grassland Unknown 23 181-209
Oklahoma
iKay Grassland Unknown 49 212-238
Noble Grassland Unknown 83 240-264
Fayne Grassland Unknown 76 266-2H

?  Approximate.
Sources: EMSR 2006z, b.
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Clearing trees within upland forest communities, including riparian forest, would result in long-term
impacis on these vegetation communitics, given the Iength of time needed for the community to mature to
pre-construction conditions. Permanent iinpacts would eccur within the 30-foot-wide permanent
easement, where trees would be removed and prevented from reestablishing through the periodic mowing
and brush clearing required for pipeline operation and inspecticns.

Impacts on shrubland also would be long term becazuse of the time required to reestablish the woody
vegetation characteristic of this community type. Permanent impacts on shrubland would result from
vegetation clearing over a 10-foot-wide corridor centered over the pipeline and vegetation clearing at
3-year inlervals within the 30-fool-wide permanent ROW in non-riparian areas. These clearing activities
would prevent larger woody species from reverting 1o preconstruction form and size.

Operation of the Keystone project would cause slight increases in soil temperatures at the soil surface
(from 1 to 2 °F) primarily during winter, and at depths of 6 inches (from 1 1o 5 °F), with most notable
increases during spring (March). While many species would nol produce root systems that would
penetrate much below 6 inches, the root systems of some species—notably native prairie grasses, trees
and shrubs—often penctrate well below 6 inches. Soil temperatures closer to the pipeline burial depth of
6 [eet may be as much as 30 °F warmer than the ambient surrounding soil temperatures. In general,
increased soil temperatures during early spring would cause early germination and emergence in annual
crops such as corn and soybeans and in tall-grass prairie species {TransCanada 2007¢). Increased soil
temperatures also may stimulate roat growth in oak species (TransCanada 2007c).

To reduce impacts on vegetation within the construction and permanent ROWs and 1o improve the
probability of suceessful revegetation of disturbed areas, Keystone would implement the fellowing
measures in its Mitigation Plan:

s  Provide temporary and permanent erosion control measures.

» Test lopsoil and subsoil for compaction at regular intervals in agricultural and residential areas.

» Restore pre-constructioen contours and natural drainage patterns.

» Terilize and add soil pH modifiers in accordance with written recommendations from the local
sail conservation authority.

*  Monilor the ROW for the first year following construetion and again during the second growing
season; consider revegetation successful if density and cover are similar to adjacent undisturbed
lands,

» Complete additional revegetation efforts unlil revegetation is deened successful.

e Construction traffic will be resiricted to the construction ROW, existing roads, and approved
private roads.

=  Construction ROW boundaries, including pre-approved temporary workspaces, shall be clearly
staked to preveat disturbance to unauthorized areas.

» IFcrops are present, they shall be mowed or disced to ground level unless an agreement is made
for the landowner to remove for personal use.

* Burning is prohibited on cultivated jand.

¢ The construction ROW at timber shelterbelts in agricultural areas shall be reduced to the
minimum necessary to construct the pipeline.

» [nagricultural lands, topsoil will be stripped from the area to a maximuom of 12 inches.
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« In non-cultivated agricultural lands, the actual depth of topsoil shall be stripped from the areas to
be excavated.

s When grading is required, the topseif shail be removed from the entire area to be graded and shall
be stored.

e Stripped topsoil is to be stockpiled, and mixing of topsoi! and subsoil is to be minimized.

» Topsoil will not be used to fill low areas.

* To prevent wind erosion, topseil piles will be tackified using either water or a suitable tackifier,
o The surface drainage network shafl be maintained to prevent any accumulation of water,

»  Topsoil shall not be used to construct ramps at road or water body crossings.

= Compaction shall be alleviated on all agriculiural land crossed by construction equipment.
Cropland that has been compacted will be ripped a minimum of three passes at least 18 inches
deep, and all pasture and woodland sha!l be ripped or chiseled a minimum of three passes at least
12 inches deep.

»  Areas stripped for topsoil salvage will be ripped at 18 inches or less a minimum of three passes,
graded, and smoothed prior to topsoil replacement.

» Topsoil shall be replaced to pre-existing depths once ripping and discing ef subsoil is complete.

» Plowing under of erganic matter, including wood chips, manure, or planting a new crep such as
alfalfa, to decrease soil bulk density and improve soil structure or any other measures in
consultation with the NRCS shall be considered il mechanical relief of compaction is deemed
unsatisfactory.

» Seeding will follow cleanup and topsoil replacement as closely as possible. Seed shall be applied
to all disturbed surfaces (except cultivated fields, unless requested by the iandowner),

» The final seed mix shall be based on input from the local NRCS and availability of sced at the
time of reclamation. The landowner may request specific seeding requirements during easement
negoliations,

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

» Seeds not used within 12 months of seed testing shall be approved by Keyslone prior to use.
» Remove and dispose of excess mulch prior to seedbed preparation.
» Evenly re-apply and anchor tempoerary muleh following seeding.

+ Seed at a rate appropriate for the region and stability of the reclaimed surface based on Pure Live
Seed.

» Weather conditions, construction ROW constraints, site access, and soil type shall influence the
seeding method used. Drill seed unless too steep, temporary cover crop seed shall be broadcast.

e Delay seeding wntil seil is in an appropriate condition for drill seeding.

»  Use Truax or an equivalent-type drill seeder equipped with a cultipacker that is designed and
equipped to apply grass and grass-legume seed mixtures, with mechanisms such as seed box
agitators to afiow even distribution of all species in each seed mix and with an adjustable
metering mechanism to accurately deliver the specified seeding rate and depth.
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o Calibrate drill seeders so that the specified seeding rate is planted; row spacing is not to exceed
8 inches.

» Seep depths should be consistent with local or regional agricultural practices.

¢ Broadcast or hydro-seeding will be used in lieu of drilling. Fer these uses, double the
recommended seeding raies and use a harrow, cultipacker, or other equipment iinmediately
following broadcasting to incorporate the sced 10 the specified depth and to firm the seedbed.

= Hand rake all areas that are tco steep or otherwise cannot be safely harrowed or cultipacked.

= Use hydro-seeding on a limited basis, where the slope is too steep or soil conditions do not
warrant conventional seeding methods.

3.5.52 Vegetation Communities of Conservation Concern

Construction affects on previously untilled native prairies may be irreversible, as destruction of the prairie
sod during trenching may require more than 100 years for recovery. Short-grass prairie and mixed-grass
prairic areas may lake 5 or more years to become reestablished due te poor seil conditions and low
moisture levels. lnvasion of non-native plants also may prevent recovery of prairie grasslands, especially
as these are related to altered land management that would require suppression of wildfires that maintain
prairic sod. An estimated minimum of 29 miles of native prairie and/or grasstands would be affected
during consiruction of the Keystone Project {Table 3.5.5-4). These impacts would contribute to the
decline in native grasslands described in Table 3.5.2-1 and represent an additional loss to current
grassland areas across the Keystone Project area.

Keystone would implement the following measures in its Mitigation Plan for native prairie:
» [Keystone will contract a qualified biologist to conduct a survey of sensitive species associated
with native tall-grass prairie.

» If sensitive species are identified in the construction ROW, Keystone will work with the relevant
regulatory authorities 1o determine whether any additional proteciion measures would be
required.

= Once construction is complete, disturbance in native prairie will be reclaimed 1o native prairie
species, using native seed mixes specified by applicable siate and federal agencies such that no
nel loss of native prairie habitat will occur.

» To minimize impacls on native prairie, no permanent developments (such as access roads or
pump stations) will be construcied in native prairie tracts, if possible.
To minintize impacis on native prairie communities, the following measures are recommended:
o Keystone should minimize impacts ta native prairie communities (Larry Svoboda, EPA,
Mnay 3, 20607} by:
- Siting extra workspaces outside of native prairie habitats,
- Minimizing the width of the construction area within native prairie areas, and

- Continuing consuoltation with federal and state management{ agencies on aveidance of
native prairie impacts.
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¢ Keystone should mitigate unavoidable impacts to native prairie communities at a migimum
replacement/restoration of 1 acre of native prairie for each acre of native prairie impact;
mitigation compensation should occur offsite and onsite, which may involve a restoration or
preservation program (Larry Svoboda, EPA, May 3, 2007).

» Keystone should monitor restoration in native prairies to ensare that native species become
established and to ensure no net loss of native prairie habitats (John Cochaar, USFWS,
May 27, 2007).

Native lorests, especially forested floodplains, are also of conservation concern. Native wooded
communities were once an inlegral component of the landscaped throughout the Great Plains. Many of’
these communities have been lost due to land conversion to agricultural, levee construction, and urban
development. An estimated 797 acres of upland forests and 76 acres of forested wetlands would be cut
down during construction of the Mainline Projeci. An estimated 138 acres of upland forests and 67 acres
of forested wetlands would be cut down during construction of the Cushing Extension. An estimated

174 acres of upland forests and 17 acres of forested wetland would not be allowed to reestablish within
the permanently maintained 30-fooi Mainline Project ROW. An estimated 33 acres of upland forest and
16 acres of Torested wetlands would not be allowed to reestablish within the permanently maintained 30-
foot Cushing Extension ROW. While these areas represent a small proportion of the total area affected by
construction of the Keystone Project, these forested communities are already reduced in most areas.

Keystone would implement the following measures in its Mitigation Plan (Appendix B) for forested
uplands and wetlands:

»  Prior to the start of clearing, clearty stake ROW boundaries, including pre-approved temporary
workspaces, (o prevent disturbance lo unauthorized areas.

»  Consult with the landowner to determine whether any trees are of commercial or other value 10
the landowner, Salvage timber as requested by the landowner.

»  Grub tree stumps only 5 fect on cither side of the trench line and only where necessary for
grading a level surface for pipeline constriection equipment to operate safely.

s Follow the landowner’s desires in the easement agreement regarding the disposal of trees, brush,
and stumps of no value to the landowner by burning, burial, or complete removal from any
affected property.

s tlse cut-off-type saw equipment for timber salvage operations. Undentake felling in a manner
that minimizes butt shatter, breakage, and off-ROW disturbance. Use skidders or alternate
equipment to transport salvaged logs to stacking sites.

» Fell trees in such a way that they fall toward the centre line of the ROW, 1o avoid breaking trees
and branches off the ROW. Salvage leaners or felled irees that inadvertently fall into adjacen
undisturbed vegetation.

= Recover and dispose of trees and slash talling cutside the ROW.

» Limb and top salvaged [ogs before removal from the construction ROW. Orient log decks (if
required) to best facilitate loading by picker trucks and locate them adjacent to the working side
of the ROW where possible.

» The Contractor will not be allowed to dispose of woody debris in weooded areas along the pipeline
ROW.

3.5-32
Drait EIS Keystone Pipeline Project



*  Prune branches hanging over the ROW only when necessary for construction. Any branch that is
broken or seriously damaged should be cut off near its fork, and the coilar of the branch should be
preserved.

»  All tree wastes, stumps, tree crown, brushes, branches, and other forest debris will be either
burned, chipped (using a mobile chipper), or removed from the ROW. Chips must not be spread
over cultivated land; however, they may be spread and incorporated with mineral soil over the
forest finor at a density that will not prevent revegetation of grass.

e Stump removal and brush clearing will be performed with bulldozers equipped with brush rakes
to preserve organic matter.

e [stablish decking sites, approximately 2,000 feet apart in timbered areas, on siles located on
approved femporary workspaces in existing cleared arcas, and size them appropriately to
accommodate the loading equipment,

» The Contractor will remove decked timber from the construction ROW and transport it to a
designated aif-wealher access point or mill if the landowner does not want the timber.

To minimize impacts on native forest communities, the following measures are recommended:

» Keystone should minimize impacts to native wooded commuunities (John Cochnar, USFWS,
May 27, 2007) by:

- Siting extra workspaces outside of forested areas,
- Minimizing the width of the construction area within forested areas, and

- Continving consultation with federal and state management agencies on avoidance of
forested commiunity impacts.

» Keystone should mitigate unavoidable impacts to native wooded communities at a minimum
replacement of 2 acres of native forest for each acre of native forest impact; higher ratios
may be applicabie if mitigation ratios already have been determined for specific habitat at
the state level by federal and/or state resource agencies (John Cochnar, USFWS, May 27,
2007).

» Keystone should evaluate terrestrial vegetation impacts and habitat fragmentation impacts
to COE lands in the Riverlands Management Area in St. Charles County, Missouri, and in
the Carlyle Lnke WMA in Fayette County, Illinois to determine compensatory mitigation
for impacts to these habitats (St. Louis District COE, May 2067).

3.5.5.3 Conservation Reserve Program

Temporary and permanent impacts on CRP land generally would be the same as those described above
for vegetation. Keystone has commitied to avoiding impacts to the three CRP lands potentially crossed
by the Project ROW.

3.6.6.4 Noxious Weeds

After disturbances 10 the soil, vegetation communities can be susceptible to infestations of invasive or

noxious weed species. Vegelalion removal and soil disturbance during construction could create optimal
condilions for the establishment of undesirablc species. Construction equipment traveling from weed-
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infested areas inte weed-free areas could disperse invasive or noxious weed seeds and propagates,
resulting in the establishment of noxious weeds in previously weed-free areas.

A number of federal and state agencies submitted comments requesting that disturbed arcas be
revegetated with native plant species that currently are found in the Keysione Project area. Keystone
proposes to control the introduction and spread of noxious weeds by implementing the construction and
restoration procedures detailed in its Mitigation Plan.

Keystone’s Mitigation Plan includes coordination with appropriate local, state, and federal agencies to:
»  Oblain written recommendations from local soil conservation authorities or land management
agencies regarding permanent erosion control and revegetation specification; and

» Develop specific procedures in coordination with the appropriate agency to prevent the
introduction or spread of noxious weeds resulting from construction and restoration activities,
including;

- Ensuring that all soil imported for agricultural or residential use has been certified as weed-
[ree,

- Ensuring that only weed-free straw or hay for sediment conirol devices ar mulch application,
- Cleaning all equipment and vehicles prior to beginning of construction, and
- Monitoring restoration for 3 years fellowing construction in wetlands and during the first and
second growing seasons in uplands.
Weed control addressed in Section 2.13 of Keystone’s Mitigation Plan includes the following measures:
» Thoroughly clean all eonstruction equipment, including timber mats, prior to moving the
equipment to the job site, using high-pressure washing equipment.

»  Mark alf areas of the ROW that centain infestations of noxious, invasive species or snil-borne
pests. Clean the tracks, tires, and blades of equipment by hand or compressed air to remove
excess 501l prior to movement of equipment out of weed- or soil-borne pest-infested areas.

s Use mulch and siraw or hay bales that are {ree ol noxious weeds for temporary crosion and
sediment control.

o Apply pre-construction Lreatments such as mowing prior to seed development or herbicide
application to areas of noxious weed infestation prior to other clearing, grading, and trenching or
other soil-disturbing work at the identified locations.

»  Where required, apply herbicides by state-licensed or -certified personnel, within 1 week or as
deemied necessary for optimum mortality success prior to disturbing the area by clearing, grading,
trenching, or other soil-disturbing work.

»  Prohibit application of herbicides in or within {00 feet of a wetland or water body.

» Provide weed control on the construction ROW with Keystone surface jurisdiction (i.e., valve
sites, metering station, and pump stations).

s TReimburse landowners adjacent 1o aboveground facilities when landowners must conirol weeds
determined to have spread from land with Keystone aboveground facilities.
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Although these measures would minimize the spread of noxious weeds during construction, additional
measures should be taken to ensure that all federal, state, and local agency concerns regarding noxious
weeds have been addressed. Therefore, the following measures are recommended:

3.5.5.5

Keystone should develop a Project-wide noxious weed control plan, which should identify
noxious weeds and exotic plants within the Project area and should describe prevention,
early detection of invasion, and control procedures for each species (Larry Svoboda, EPA,
November 30, 2006).

Keystone should ensure that ait construetion equipment will be completely washed down
before crossing the state line from Kansas inio Oklahoma to avoid transfer of noxious or
other invasive species across state lines (John Cochnar, USFWS, April 28, 2006).

Connected Action

In modifying or constructing transmission line substations to support the Keystone Project, Western
would implement 1he following mitigation measures for Terrestrial Vegetation:

ROW would be iocated to avoid sensitive vegetation conditions including wetlands where
practical, or, if they are linear to cross them at the least sensitive feasible point.

Clearing for the access roads would be limited to only those trees necessary to permiit the passage
of equipment.

Water bars or smalf terraces would be constructed across all ROW and access roads on hillsides
to prevent water erosion and Lo facilitate natural revegetation.

Western or its contractor would exercise care to preserve the natural landscape and would
conduct construction operations so as to prevent any unnccessary destruction, scarring, or
defacing of the natural surroundings in the vicinity of the work. Except where clearing is
required for permanent works, approved construction roads, or excavation operations, all trees,
native shrubbery, and vegelation would be preserved and would be protected from damage by
construction operations and equipment.

Construction staging areas would be lecated and arranged in a manner 1o preserve trees and
vegetation to the maximum praclicable extent. On abandonment, all storage and construction
buildings, including concrete footings and slabs, and alf canstruction materials and debris would
be removed from the site. The area would be regraded as required so that all surfaces drain
naturally, blend with the natural terrain, and are lefl in a condition that would lacilitate natural
revegetation, provide for proper drainage, and prevent erosion.

Topseil would be removed, stockpiled, and respread at all heavily distirbed areas not needed for
maintenance access.

All construction equipment and vehicles would be pressure-washed (especially the undercarriage)
to remove foreigp soil and debris that may introduce weeds into the project area.

On completion of the work, all work areas except aceess roads needed for maintenance would be
scarified or left in a condition which would facilitate natural revegetation, provide for proper
drainage, and prevent erasion. All destruction, scarring, damage, or defacing of the landscape
resulting from Western or ils contractor's operations would be repaired.

If revegetation is required, regionally native plants would be vsed.
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3.6 WILDLIFE

The seven-state Keystone Project arca encompasses a diversity of wildlife; including large and small
mammals, raplors, walerfowl, songbirds, snakes, lizards, turtles, and various amphibians. Wildlife
habitals along the Keystone Project ROW include agricultural land, grasslands (short-grass prairie,
mixed-grass praitrie, and tall-grass prairie), forests and woodlands, wetlands and riparian areas, and
shrublands. These vegetalion communities provide foraging, cover, and breeding habitats for wildlife,
This section addresses general wildlife resources, big game animals, small game animals, and raptors and
other migratory birds in the Keystone Project area. :

3.6.1 General Wildiife Resources

Typical habitats for representative big game animals, small game animals, Jurbearers, waterfowl, and
game birds are described in Table 3.6.1-1, which also lists estimated harvest levels by state during 2005.
Most hunting for big and small game animals, upland game birds, and waterfow)] occurs during fall.
Turkeys are hunted both spring and fall, with most harvest occurring during the spring hunts.

3.6.2 Big Game Animals

White-tailed deer is the principal big game species that occurs along the entire pipeline route. White-
tailed deer are highly adaptable and inhabit a variety of habitats, including cropland, grasslands,
shrublands, orchards, and woodlands. While-tailed deer may be found in close association with humans.
In the northern portions of their range, they will aggregate or “yard” during winter in stream bottoms, on
south-facing slopes, or other areas where snow accumulations are reduced. Mule deer, pronghorn, and
elk are generally found west of the Keysione Project area. Isclated populations of pronghors extend into
eastern South Dakota. EIK have been reintroduced into isolated wildlife areas. The northeast corner of
Morth Dakota is the only ares along the propesed route where elk may be present. Moose occur along the
proposed route in the northeastern portion of North Dakota. Black bear are common only in southeastern
Missouri. where they are hunted.
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TABLE 3.6.1-1
Game Animals That Occur aiong the Keystone Project Route

Class and Species

Qccurrence and 2005 Harvest Estimate by State °

KD

sD NE Ks MO H oK

Habitat

BIG GAME

White-tailed deer
{Odacoiteus virginianus}

Mule deer
{Cdocoiteus hermfonus)

Pronghorn
{Anfilocapra americana)

Elk
{Cervus canadensis)

Moose
{Afces alces)

Black bear
{Ursus americanus)

¥ N o v ¥ V
60,000 313,000 114,000 101,000

14,000

Found in varibus habitatz—from forest to
fields—with adjacent cover. In norhern
regions, usually require stands of conilers for
winter shelter. In the north and in mountain
regions, limited ecologically by the depth,
duration, and guality of snow cover; summer
ranges are traditional, but winter range may
vary with snow conditions,

Found in coniferous forests, desert shrub,
chaparrat, grasslands with shrubs, and
badlands. Often asseciated with
successicnal vegetation, especially near
agricultural lands. Generally found west of
Keystone Project area.

Generally found in grasslands, sagebrush
plains, deserts, and facthills. Need for free
water varies with succulence of vegatatian in
the diet. Generally found west of Keystone
Project area.

Found over a range of habiiais. Uses open
areas, such as alpine pastures, marshy
meadows, river flats, and aspen parkland, as
well as coniferous forests, brushy clear cuts
or forest edges, and semi-desert areas.

Prefers mosaic of second-growth forest,
ppenings, swamps, lakes, and wetlands.
Requires water badies for foraging and
hardwood-conifer forests for winter cover.
Avoids hot summer conditions by using
dense shade or bodies of water.

Prefers mixed deciduaus-coniferous forests
with thick understory but may occur in variotis
situations. In Keysione Project area,
restricted to southern and southeast Missouri,




Si3 yeag

j108fory auipadiy sucisAay

£-9'¢

TABLE 3.6.1-1
{Continued}

Class and Species

Qccurrance and 2005 Harvest Estimate hy State *

ND

K

Habitat

SMALL GAME

Eastern gray squirrel
{Sciurus carclinensis)

Eastern fox squirrel
{ Sciurus niger)

Eastern cottontail
{Sylvilagus foridanus)

FURBEARERS

Coyate
{Canis latrang)

SD NE KS MO IL
v + Vf v Y
Vv v Y V¥ ¥
y V¥ ¥ V¥ ¥
138,000 331,000
¥ v y v ¥

34,000 21,800 Commaon

Prefers mature deckiuous and mixed forests
with abundant supplies of acorns ang hickory
nuts, Diversity of nut {rees needed to support
high densities. Uses city parks and floodplain
forests. Seldom far from permanent open
water, Nests in tree cavities or in leaf nests.
usually 25 feet or more above ground.

Found in open mixed hardwood forests or
mixed pine-hardwood associations; species
also has adapied well to disturbed areas,
hedgerows, and city parks. Prefess savannas
or open woodlands to dense forests,

Western range extensions are associated
with riparian corridors of cottonwoods and
fencerows of osage-orange. Dens are in tree
hollows ar leaf nests.

Inhabits cropland/hedgerow, grassiand/
herbaceous, old field, shrubland/chaparral,
suburban/orchard, woodland-hardwood, and
woodland-mixed forests. Mix of row crops,
small grain, and legume fields with shrubby
fencerows, old pasture, and forest edge.
Burrows in or using scil and fallen log/debris.
Early mid-successional habitats over much of
continental United States. May be found in
brushy areas, open woodlands, swampy
areas, stream valleys, grasslands, and
suburbs. Very adaptable species. Nesls
usually are in shallaw depressians, in thick
vegetation or in underground burrows,

Wide ranging and found in virtually all
habitats. Often considered pest species,
especially by the livestock industry. Control
programs have been largely ineffective.
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TABLE 3.6.1-1
{Continued)

Cccurrence and 2005 Harvest Estimate by State ?

Class and Species ND sp NE KS MO L oK Habitat

FURBEARERS (CONTINUED)

Red fox ¥ o ! o ¥ Found in various apen and semi-open
(Vuipes vulpes) 3,800 459 Comman habitats. Usually avoids dense forest,

although open woodlands are frequently
used. Sometimes occurs in suburban sreas
or cities. Maternity dens are in burrows dug
by fox ar abandoned by other mammals,
often in open fields or wooded areas;
sometimes under rural huildings, in hollow
fogs, or under stumps.

Gray fox ¥ ¥ ¥ v ¥ Found in & variety of habitats, including
(Uracyon 89 Commion chaparral, rimrock, riparian, old fields, and
cinerecargenteus) early-successional-stage woodlands, Usually

prefers diversity of open and wooded areas
rather than large tracts of homogeneous
habitat.

Swift fox y ¥ v ¥ Prefers short-grass and mixed-grass prairies
{Vuipes velox) Rare Rare Rare 206 over most of the Great Plains, Also will use

agricultural lands and irrigated meadaws,
generally west of Keystone Project area.
Protected.

Raccoon ¥ V¥ ¥ 4 v Found in variety of habitats but prefers
{Procyon lator) 171,800 66,400 riparian and edges of wetlands, ponds,

streams, and lakes.

Ermine Y Found in agriceiturat fowlands, woodlands,
{Mustela erminea) and meadows.

Long-tailed weasel v ¥ Y ¥ Y Most widespread of the weasels and found in
{Viustela frenata) all habitats in Keystone Project area but

prefers shrublands, open woodlands, and
habitats near water.

L.east weasel ¥ ¥ v Inhabits cultivated fields, brushy areas, open
{Mustela nivalis) wooids, wetland edges, and meadaws.

Mink ¥ y v ¥ V Oceurs in wetlands, riparian woodlands, leke

(Mustela vision)

3,990 206 Common

and river edges, and near ponds,
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TABLE 3.6.1-1

Hahitat

{Continued)
Occurrence and 2005 Harvest Estimate by State ?
Class and Species ND ) NE KS MO i OK
FURBEARERS {CONTINUED)
Striped skunk ¥ V¥ N ¥ ¥ N 3
{Mephilis mephilis) 20,520 12,730 Comman
Eastern spotted skunk o ¥ J o Y A
{Spilogale putorius)
Opassum ¥ i d ¥ ¥ v
{Didelphis marsupialis} 32,400 38,800 Abundant
American badger vV Y o + + i ¥
{Taxidea faxus} 3,942 1,312
Bobcat v ¥ + Y
{Felis rufus) 1,308 7.458

Prefers semi-open country with woodland and
meadows interspersed with brushy areas,
and bottomlznd woods. Frequently found in
suburban areas. Dens often under rocks,
logs, ar buildings. May excavate burrow ar
use burrow abandoned by other mammals,

Found in forested areas or habitats with
significant cover. Also uses open and brushy
areas, rocky canyons, and outcrops in
woodlands and prairies. When inactive or
bearing yaing, accurs in dens—in burrows
abandoned by other mammals, under brush
piles, i hollow logs or frees, in rock crevices,
under buildings, or in simiar protected sites.

Uses cropland/hedgerow, grassland/
herbaceous, old field, shrubland/chaparral,
suburbanforchard, forested wetlands,
herbaceous wetland, and riparian habitats in
Keystone Project area, Also uses forest and
woodland hardwood, and mixed forest.
Constructs burrows in or using soil, fallen
fogs/debris, and standing snags or hollow
trees. Very adaptable; may be found in most
habitats. Prefers woeded riparian habitats.
Also in suburban areas. Generally uses
abandoned burrows, Buildings, hollow logs,
and tree cavities for den sites.

Prefers cpen grasslands and field, and may
also frequent brushlands with little
graundcover. When inactive, occupies
underground burrow,

Found in woodiands, brushlands, and
wooded swampy areas.
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TABLE 3.6.1-1

{Continued)

Occurrence and 2005 Harvest Estimate by State *

Class and Species ND S0 NE KS MO I 0K Habitat
FURBEARERS (CONTINUED}
American beaver o v ¥ ¥ + i V Inhabits permanent sources of water of
{Caslor canadensis) 16,074 7,200 Common almost any type in its range, which extends
from arctic North America to Gulf of Mexico
and arid Southwest, and fram sea levei to
over 6,800 feet in mountains. Prefers low-
gradient streams, which it modifies), ponds,
and small mud-bottomed lakes with outlels
that can be dammed. Associated with
deciduous tree and shrub communities,
WATERFOWL
Dark Geese
Canada goose ¥ y \{ ¥ Y Vv v Found [n various habitats near water, from
{Branta canadensis) 133,200 79,800 102,100 100,150 40,430 104,600 31,000 temperate regions to tundra. Usually breeds
White-fronted goose and feeds in areas near lakes, ponds, large
(Anser afbifrons) streams, and inland and coastal marshes.
Forages in pastures, cultivated lands,
grasslands, and flooded fields. Canada
geese present in Keystone Project area year-
round, white-fronted geese ocour in Keystone
Project area during spring and fall migrations.
Widely hunted, with an estimated Mississippi
Flyway harveast of 1.0 million and Central
Flyway harvest of 735,000 (USFWS 2006).
[.ight Geese
Snow goose Y ¥ A \’ oy ¥ ¥ Found in various habitats near water, from
{Chen caenilescens) 20,100 23,300 14,800 B, 150 39,200 6.200 11,500 temperate regions to fundra. Winters in both

Ross's goose
(Chen rossii

freshwater and coastal wetlands, wet prairies,
and extensive sandbars; forages in pastures,
cultivated lands, and flooded fields. In
Keystone Project area during spring and fzll
migrations. Widely hunted, with an estimated
Mississippi Flyway harvest of 250,000 and
Central Flyway harvest of 360,000 {USFWS
2006),
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TABLE 3.6.1-1

{Continued)
Occurrence and 2005 Harvest Estimate by State ®
Class and Species ND sSD NE K5 MO IL OK Habitat
WATERFOWL (CONTINUIED)
Light Geese (continued}
Tundra swan ¥ ¥ ¥ ¥ N ¥ Y Generally found in lakes, sloughs, rivers, and
(Cyognus cofimbianus) 120 somefimes fields during migration. Open
marshy lakes and ponds, and sluggish
streams in summer. Present in Keystone
Project area during spring and fall migration;
hunted in North Dakota and South Dakota,
with estimated harvest of several hundred
birds,
Dabbling Bucks
Mallard ¥ ¥ ¥ v v ¥ ¥ Primarily found in shallow waters, such as
(Anas pialyrhynchos) 450,200 165,100 156,100 150,000 438,000 338,400 262 850 ponds, laikes, marshes, and flooded fields; in
Gadwall migraiion and in winter, mostly found in fresh

(Anas strepera)
Green-winged iea!
{Anas erecca)
Blue-winged teal
{Anas discors)
Cinnamon {eal
(Anas cyanoptera)
American wigeon
(Anas americana)
Northern shoveler
{Anas ciypsata)
Narthern pintail
(Anas acuta)

water and cultivated fields, less commanly in
brackish situalions. Both migratory and
resident popufations may oceur in Keystone
Project area. Widely hunted, with estimatad
Mississippi Flyway harvest of 4.¥ million and
Central Flyway harvest of 2.5 million during
2005 (USFWS 2006},
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TABLE 3.6.1-1
{Continued)

Qceurrence and 2005 Harvest Estimate by State °

Class and Species ND sD NE KS MO I 0K Habltat
WATERFOWL (CONTINUED)
Diving Ducks
Ring-necked duck ¥ v ¥ ¥ v ¥ ¥ Commonly found on marshes, ponds, lakes,
(Aythya collaris) 69170 13,800 8,600 7,950 27,200 41,000 22,460 rivers, and bays., Widely hunted, with
L esser scaup estimated Mississippi Flyway harvest of
{Aythya affinis) 580,000 and Ceniral Flyway harvest of
Redhead 260,000 during 2005 (USFWS 2008).
(Aythya americana)
Bufflehead
{Buchephala albeols)
Canvastack
{Aythya valisineria)
Greater scaup
{Aythya marila)
Hooded merganser
{Lophodyles cucttiatus)
American coot ¥ Y ¥ ¥ . v o Commonly found on marshes, ponds, lakes,
{Fulica americanan) 800 5,300 1,500 400 400 4,300 200 rivers, and bays. Widely hunted, with
estimated Mississippi Flyway harvest of
110,000 and Central Flyway harvest of
15,000 during 2005 (USFWS 2008).
GAME BIRDS
Sandhili crane ¥ ¥ V o Y During migratien, roosts at night along river
{Grus canadensis) 3,792 180 475 513 channels, on alfuvial islands of braided rivers,

or natural basin wetlands. Communal roost
site consisting of an open expanse of shallow
water is key feature of wintering habitat,
Occurs throughout Keystone Project area
during spring and fall migrations, Hunted
during fall in Morth Dakota and South Dakota,
and during fall and winter in Okiahoma.
Estimated Centrat Flyway harvest of 18,575
during 2005 {Sham et al. 2008).
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TABLE 3.6.1-1
{Continued)

Occurrence and 2005 Harvest Estimate by State ®

Class and Species ND 5D NE KS MO I oK Habitat
GAME BIRDS (CONTINUELD)
wild turkey ¥ Y J + N + Y Resident game birds found in forest, open
{(Meleagris galiopavo) 63,000 16,000 45,000 woedland, scrub oak, and deciducus or
mixed deciduous-conifercus forests. Also
uses agricuitural areas, which may provide
important food resources. Roosts in trees at
night and nests on ground, usually in open
areas at the edge of woods. Widely hunted.
Greater prairie chicken i vy y ¥ ¥ Inhabits tall grassland prairies and
{Tympanus cupido) occasionally croplands, MNests in grasslands,
prairies, pastures, and hayfields.
Sharp-tailed grouse Y ¥ ¥ Inhabits short to {all grassiands intermixed
(Tympanuchus with eropland and shrublands.
phasianeflus)
Ruffed grouse ¥ ¥ Inhabits mixed and deciduous weodlands,
{Bonasa umbelius) 39,188 Not common in Keystone Project area.
Northern bobwhite ¥ ¥ ¥ ¥ v ¥ Inhabits a wide variety of vegetation types,
{Colinus virginianus) 1,717 perticularly early-successional stages,
Cceurs in croplands, grasslands, pastures,
fallow fields, grass-brush rangelands, open
pinelands, open mixed pine-hardwood
foresis, and habitat mosaics. In Midwest and
Northeast, associated principally with
heterogeneous, patchy landscapes
comprised of maderate amounts of row crops
and grasslands, and abundant woody edge.
Nests on the ground, in a scrape lined with
grasses or dead vegetation.
Whoodcack ¥ ¥ ¥ ¥ A y + Wetlands, marshes, moist woodlands, and
{Scolopax min 600 100 2,300 800 1,600 7.800 6500 thickets. Woadcock harvested in lllinois,
Snipe Missouri, Nebraska, and Kansas—>5,200
{Galfinago gallinago) during 2005. Snipe harvested in Central and

Mississippi Flyways—48,300 during 2005
(USFWS 2006}
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TABLE 3.6.1-1
(Continued)

Oceurrence and 2005 Harvest Estimate by State ®

Class and Spacies ND S0 NE KS MO iL OK Habltat
GAME BIRDS (CONTINUED}
Ring-necked pheasant V¥ ¥ v v A N Y Non-native game bird; inhabits open country
{Phasianus colchincus) 1,653,258 31,204 155,000 (especially cultivated areas, scrubby wastes,
5 open waodland, and edges of woods), grassy
sieppe, desert oases, riverside thickets,
swamps, and open mountain forest. Winter
shelter includes bushes and trees along
streams, shelterbelts, and fencerows.
Usually nests in fields, brushy edges, or
pastiures; also along road rights-of-way. Nest
is shallow depression scratched out by
female.
Gray partridge (Hun) ¥ ¥ v Non-native game bird; inhabits cultivated
{Perdix perdix) 9,280 lands, hedgerows, brushy pastures, and
meadows.
Mourning dove ¥ ¥ Y VY y v ¥ Inhabits open woadiands, forest edge,
{Zenajda macrora) 55,500 127,700 371,100 580,400 641,800 798,800 828,500 cultivated lands with scatiered trees and

bushes, and arid and desert country. Widely
hunted—=8.0 million estimated harvest during
2005 (USFWS 2006).

" Stale abbrevialions: MD =Nprih Dakola, SD = South Dakota, NE = Nebraska, KS = Kansas, MO = Missouri, IL = Bifinois, OK = Oklahoma.

¥ = Indicates that the species ocowrs in the state. Numbers hat may foliow are 1he 2005 harves] estimate,

Sources; Adapted from ENSR 2006a; occurrence infermation {Natureserve 2006); harvest infarmalion (slate wildlife management agency web siles, USFWS 2006, Shart et al. 2008).




3.6.3 Small Game Animals

The small game animals most often hunted in the Project area include ducks, geese, turkeys, squirrels,
cottontails, and mourning doves. Waterfowl are harvested primarily in fall; however, spring light goose
seasons (snow and Ross’s peese) are open in some areas in response to expanding populations of these
birds that nest in arctic Canada. Many waterfow! breed in habitats that would be crossed by the pipeline,
and additionai migrants pass through the Keystone Project area to northern breeding grounds during both
spring and fall. The Keystone Project area crosses both the Central and Mississippi Flyways. Waterfowl
that oceur only as migrants in the Keystone Project area include snow geese, Ross’s geese, white-fronted
geese, and sandhill cranes. Sandhill cranes are hunted in North Dakota, eastern portions of South Dakota,
Kansas, and Oklahoma. Nebraska is closed to hunting for sandhill cranes (Sharp et al. 2006). Turkeys
are hunted primarily during spring (bearded birds—males only), when most harvest occurs; but they also
may be taken during fall hunts, which are usually open for any turkey.

3.6.4 Raptors and Other Migratory Birds

Numerows migratory and resident bird species occupy habitais that would be crossed by the pipeline
ROWSs. All migratory birds are protected by the Migratory Bird Treaty Act (MBTA) (16 USC 703-712;
40 Stat, 755 as amended) which prohibits the take of any migratory bird without authorization from
USFWS. The MBTA states that “unless and except as permitted by regulations. . . it shall be unlawful at
any time, by any means or in any manner, to . . . take, capture, kill, possess. . . any migraiory bird, any
parl, nest, or egys of any such bird. . .. Non-migratory birds such as upland game birds and non-native
birds such as Evropean starling, pigeon (rock dove), and English house sparrow are not protected by the
MBTA. Eagles and their nests are further protected by the Bald and Golden Eagle Protection Act

(16 LUUSC 6R8-688d [a and b]}, and bald eagles are further protected by the ESA of 1973 (87 Stal, 884, a5
amended; 16 USC 1531 et seq.). Eagles are discussed in Section 3.8. Destruction or disturbance of a
migratory bird nest that results in the loss of eggs or young is a violation of the MBTA.

Aerial surveys were conducted along the entire Mainline Project and Cushing Extension ROWs from
January 30 10 February 4, 2007, to identify raptor nest sites in deciduous trees within or next to the
Keystone Project ROW (ENSR 2007a). A 1otal of 103 nests were documented within 300 feet of the
Keystone Project ROW; 86 along the Mainline Project and 17 along the Cushing Extension. Of those
nests identified by species, there were 35 red-tailed hawk nests, 14 crow nests, 3 greal horned owl nests, 4
Swainson's hawk nests, 2 Cooper’s hawk nests, | sharp-shinned hawk nest, and 2 osprey nests at artificial
nest stands. Of those nests that could not be definitively identified by species, 35 were Cooper’s hawk or
sharp-shinned hawk nests, 3 were these hawks or greal-horned owl nests, and 2 were unknown. Woodlots
(40 percent) were the most common habitats recorded for raptor nests, followed by riparian habitats (35
percent), and shelterbells {19 pereent}.

3.6.5 Potential Impacts and Mitigation

The pipeline ROW would cross habitats set aside for wildlile, as described in Table 3.6.5-1. The
Mainline Project and Cushing Extension pipeline primarily would affect wildlife resources by:

o Habitat loss, alteration, and fragmentaiion;

» Loss of breeding success from exposure to construction and operations noise, and from increased
human activity;

3 . 6'1 1
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TABLE 3.6.51

Important Wildlife Habits along the Keystone Project Route

Milepost Name Ownership and Description Miles
North Dakota
Various U.S. Fish and Wildlife Service (USFWS)
weilland easemenis Private 24.0
Various USFWS conservalion easements Privale 0.3
Various Conservation easemeant Privaie — North Dakota Game 8.1
and Fish
6.9 Tetraull Woods State Forest Morh Dakota State Forest 08
8.0 Pembina River State of North Dakota 0.1
25.0 Forest NMorth Dakota Siate Forest 35
18.4 Tongue River State of North Dakota <Q.1
54.5 Middle Branch Forest River State of North Dakota <(}.1
168.5 Sheyenne River State of North Dakota <{.1
187.2 Wildlife Preserve Privale 0.5
South Dakota
228.4 Game oroduction area South Dakota Game Fish and 0.5
Parks Department
Various USFWS wetland easements Private 11.8
Various USFWS conservation easements Private 0.5
Various USFWS grassland easement Private 1.0
433.5 Missouri National Recreational River Private, and National Park 2.3
Service
Nebraska
435.8 Missouri National Recreational River National Park Service 0.1
542 Platte River State of Nebraska <{).1
Kansas
50.0 Miiford State Wildlife Management Area U.5. Army Corps of Engineers 34
Missouri
748.5 Pigeon Hill Conservation Area u.8. Army Corps of Engineers 0.1
748.3 Western Missouri River Alluvial Plain Private and Missouri 4.4
Conservation Oppaortunity Area {COA} Conservation Department
758.4 Figeon Hill Conservation Area Missoun Department of 0.6
Conservatian
767 .4 Platte River Loess Prairief Woodland Privale 1.4
Hills COA
771.0 Little Platle River Woodiand COA Privale 1.2
779.3 Cameren Upland Prairie Plain COA Private 2.2
823.0 Shoal Creek Prairie Private 0.8
8259 Shoal Creed PrairieMVoodiand Scamped Privale 0.6
Plain COA
A38.2 Lower Grand River Lowland Plains COA  Privale 2.8
B&Y.7 Lower Charitan Woodland/ Forest Hills Privale 1.3
COA
871.4 Lower Chariten Woodland/ Farest Hills Privale 0.8
COA
923.4 West Fork Cuivre River State of Missouri a1
3.6-12
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TABLE 3.6.5-1

{Continued)
Milepost Name Cwnpership and Description Miles

Missouri {continued)

961.1 Cuivre River Woodland/ Farest Hills Private 1.9
COA

970.5 Cuivre River Woodland/ Forest Hills Private 2.3
COA

583.0 Cuivre River Woodland/ Forest Hills Privale 0.2
COA

aB3.7 Cuivre River Woodland/ Forest Hills Privale 0.6
COA

9684.9— St Charles County Prairie / Woodtand Privale 350

1,019.9 Low Hills, other COAs

1,019.9 Edward "Ted"” and Pat Jones Confluence  Missouri Department of Natural 1.2
Point State Park Resources

filinois

1,069.60 Carlyle Lake Wildlite Management Araa Itinais Department of Natural 341

Resources and U.5. Army Corps
of Engineers
Naota:

In Oklahama, no important wildlife babitats aceur in the Keyslone Project vicinity.

Sources: Adapied from TeanzsCanada 2007b and ENSR 2006a.

= Direct merality from Keystone Project construction and operation;

»  Direct mortality due to collision with or electracution by power lines; and

» Loss of individuals and habitats due to exposure 10 1oxic materials or crude oil releases
{addressed in Section 3.13, Safety and Reliability).

Pipeline construction would result in shori-term disturbance and long-term habitat modification to

I'1 acres in the Pigeon Hill State Wildlife Area in Buchanan County, Missouri, and 33 acres in the Carlyle
Lake WMA in Fayette County, lllinois. The Keystone Project also would inlersect or potentially affect
four terrestrial Conservation Opportunity Areas (COAs) in Missouri, which are included in Table 3.6.5-1.
Long-term cenversion of wooded habitats to herbaceous communilies would result in increased habitat
fragmentation in these staie WMASs and COAs.

Three proposed blasting locations would potentially alTect important wildlile habitats along the Keyslone
Project. These locations are within the Platte River Loess Prairie/ Woodland Hills COA (MP 767), the
Lower Chariton Woodkand/ Forest Hills COA (MP 867-871), and the Cuivre River Woodland/ Forest
Hills COA (MP 961-970). Blasting can cause both shart-term disturbance, in the form of increased
noise, dust, and vibration, and permanent habitat medification. Recommendations for blasting operations
and mitigation measures to decrease the eftects are found in Section 3.1.1.2.

Loss of shrublands and wooded habitats would be tong term (5-20 years) within reclaimed areas of the
construction ROW. Additional shelterbeli habitats along fields that were too small to be quantified
(habilats less than 50 feet wide were not mapped) across the 1,300-mile ROW would be lost. Due to the
linear nature of the ROW, these long-term habitat fosses represent a small total area of available habitat
and therefore are expected to have little impact on wildlife species (Table 3.6.5-2).

3.6-13
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TABLE 3.6.5-2
Summary of Wildlife Habitat Impacts for the Keystone Project
L.ength of Community Area
Community Affected during
Vegetation Community Crossed Construction

Classification {miles) (acres)
Cropland 932.7 13,5894
Grassiand/rangeland 286.9 4,112
Upland and riparian forests 72.0 1,078
Riverine/open water 10.1 147
Emergent/scrub-shrub wetlands 45.1 6598
Keystone Project total 1,350.8 18,629

Source: TransCanada 2807&, Table 3.5.5-3.

Permanent habitat loss would occur along shelierbelts, windbresks, and {iving snow fences that are
intersected by the Keystone Project. Most of ihese habitats would be identified as cropland due to the
resolution of habitat mapping. Those areas crossed as part of the construction ROW would be removed of
trees and brush to provide access 10 construction equipment. At the intersection points that are part of the
permanent ROW, trees and brush would not be allowed to revegetale, Keystone has identified mitigation
pracedures in the Mitigation Plan to minimize adverse effects in these areas. Additional
recommendations for procedures can be found in Section 3.9.3.2.

Keystone Project construction would affect white-tailed deer by loss of potential foraging and cover
habitats, and would result in increased habitat fragmentation. Noise and increased human activity during
construction would lead to short-term displacement of some individuals from the construction area.
Winter construction al woodlands or in riparian corridors with denning black bears in Missouri could lead
to destruction of bears and dens during hibernation. Disturbance of female bears with newbom cobs
likely would lead 1o the death of the newborn cub(s).

Potential impacts on small game animals include nest or burrow destruction or abandanment and loss of
egps or young, foraging, and cover habitat. Losses of active waterfowl nests, incubating adults, eggs, or
young also could eccur. Habitat loss and fragmentation would occur unti] vegetation is reestablished;
then the habitat may be degraded due to the spread of noxious and invasive species. For species that use
tree and shrub habitats for cover, forage, and nesting, these losses would be long term because the
permanent ROW would be maintained free of trees and large shrubs. Displacement or attraction of small
game animals from disturbance areas would be short term, as animals would be expected to retum
following completion of construction and reclamation activities.

To minimize potertial construction- and operations-refated effects. Keystone would implement
procedures outlined in its Mitigation Plan. Pipeline construction would be conducted in accordance with
any required permits.

Keystone has committed to implementing the following measures in its Mitigation Plan to protect
wildlife:

s Bevel shavings produced during pipe bevel operation will be removed immediaiely to ensure that
livestock and wildlife do not ingesi this material.

3.6-14
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» Litter and garbape that could attract wildlife will be collected and removed from the construction
site at the end of the day’s activities.

» Feeding or harassment of livestock or wildlife is prohibited.
s  Construction persorme! will not be permitied to have firearms or pets an the construction ROW.
*  All food and wastes will be stored and secured in vehicles and/or appropriate Tacilities.

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

Total habitat foss due to pipeline construction would be small in the context of total availahle habitat,
because of the linear nature of the Keystone Project and because restoration would follow pipeline
construction. However, if disturbance involved important remnant habitats, such as prairie chicken leks
or cricket frop marshes, habitat loss would significantly affect local populations. Normal operation of the
pipelines would result in negligible effects on terrestrial wildlife. Direct impacts from maintenance
activities, such as physical pipe inspections or ROW repair, would be the same as those for construction.
Keysione would consult with appropriate state wildlife agencies prior to initiation of maintenance
activities beyond standard inspection procedures.

Keystone has commitied to the implementing the following measures in its Mitipation Plan to protect
sensitive wildlife species:

» Keystone will contract a qualificd biologist to conduct a survey of sensitive species associated
with native tall-grass prairie. Locations of sensitive species found will be documented; if
sensitive species are identified in the ROW, Keystone will work with the relevant regulatory
authorilies to determine whether any additional protection measures would be required.

» Disturbance in native prairie will be reclaimed to native prairie species using native seed mixes
specified by applicable state and federal agenciss, to ensure no net loss of native prairie habitat.

»  Where avoidance of native tall-grass prairie by the pipeline ROW is infeasible, appropriate
surveys will be implemented to ensure that populations of sensitive wildlife species are not
affected.

» Keystone will contract a gualified biologist to conduet a survey of breeding bird habitat within
330 feet of proposed surface disturbance activities that would occur during the breeding season.
The biologist will document active nests, bird species, and other evidence of nesting (e.g., mated
pairs, territorial defense, and birds carrying nesting material or transporting food). If the biologist
documents an active nest for a species that is designated 4s a migratory bird during the survey,
Keystone will work with USFWS to identify measures to comply with the MBTA,

= Immediately prior to construclion activities during the raptor breeding season {February 1-
July 31}, breeding raptor surveys will be conducted by a qualified biclogist through areas of
suitable nesting habitat to idemily any potentially active nest sites in the Keystone Project area.
If raptors are identified within 0.5 mile of the construction ROW, Keystone will work with
USFWS and state agency wildlile biologists lo determine whether additional mitigation is needed
to protect raptors., These measures will be implemented on a site-specific and species-specific
basis, in coordination with USFWS and state agency wildlife biologists.

Approximately 161 miles of new electrical power lines would be necessary to power pump stations along
the pipeline ROW (see Seciions 2.1.1.2 and 2.1.2.2). Approximately &1 percent of these lines (98 miles)
would be located in proximity to prairie potholes in North Dakota and South Dakota, which are notable
waterfowl production areas, Other routes would cross rivers and riparian areas that are likely to attract
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raptors and migratory birds. These new electrical power line segments would increase the collision
potential for migrating and foraging birds. Factors influencing collision risk are related to the avian
species, the envirommnent, and the configuration and location of lines. Species-related factors include
habitat use, body size, flipht behavior, age, sex, and flocking behavior. Heavy-boedied, less agile birds—
ar hirds within large flocks, as is typical of migrating sandhill cranes—may lack the ability 1o quickly
negotiate obstacles, making them more likely to collide with averhead lines. Environmental factors
influencing collision risk include weather, time of day, lighting and line visibility, land use practices that
may attract birds (such as grain fields}, and human activities that may Tush birds (such as nearby
roadways). Power line-related factors influencing collision risk include the configuration and location of
the line and line placement with respect to other structures or topography (APLIC and USFWS 2005).

Birds are elecirocuted by power lines because of two factors: (1) envirenmental factors such as
topography, vegetation, available prey, and ather behavioral or biologicat factors that influence avian use
of power poles; and (2) inadequate separation between energized conduclors or energized conductors and
grounded hardware that provide two points of contact {APLIC and USFWS 2005). Raptors are
opportunistic and may use power peles for nesting sites, vantages for territorial defense, or vantages for
hunting. Power poles and lines may provide perches for hunting that offer a wide field of view above the
surrounding terrain (APLIC and USFWS 2005).

Caollision and electrocution impacts on birds resulting from the I<eystone Project would be reduced if
electrical service providers agree to implement mitigation measures such as incorporation of:

+ Standard, safe designs, as outlined in Suggested Practice for Avian Proicction on Power Lines
{APLIC 2006), into the design of electrical distribuiion lines In areas of identified avian concern.
»  Marking techniques to increase transmission line visibility using balls or flappers.

= A minimum 60-inch separation between conductors and/or grounded hardware and recommended
use of insulation materials and other applicable measures, depending on line configuration.

» Standard raptor-proof designs, as outlined in Avian Protection Plan Guidelines (APLIC and
USFWS 2003), into the design of the electrical distribution lines to prevent collision by loraging
and migrating raptors in the Keystone Project area.
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3.7 FISHERIES

.71 Fisheries Resources

Two categories of fisheries resources are examined in this report: species of concern and special-status
species. The species of concern are those that have been identified by a state as occurring at or
immediately downstream of proposed crossings and have recreational or commercial value. Special-
status species include the species that are state listed or lisled under the federal ESA as threatened,
endangered, or sensitive. Section 3.7.2 describes the species of concern by state for thosc states that
would be crossed hy the Keystone pipeline. Special-status species are discussed in Section 3.8,

The water bodies in consideration include those that would be directly crossed by the proposed pipeline
route and those that are located within approximately 0.5 mile of the proposed crossing and support
recreationally or commereially important game fish. The types of water bodies that are included in the
study area inctude Jakes, ponds, rivers, and perennial and intermittent streams. Perennial streams are
those ihat contain water at all times except in the case of an extreme drought. An intermittent stream
contains water most of the time, but ceases to flow occasionally or seasonally. The Mainline Project
route would cross 272 perennial streams and rivers and 840 intermitient water bodies. The perennial
crossings include 4 in North Dakola, 5 in South Dakota, 22 in Nebraska, 33 in Kansas, 117 in Missouri,
and 37 in lllinois.

The Cushing Extension would cross an additional 48 perennial streams in Kansas and 10 perennial
streams in Oklahoma. An additional 133 intermittent water bodies would be crossed through Kansas,
(klahoma, and Nebraska. Table 3.7.1-1 lists the crossings that contain important lisheries resources or
habitat.

The type of fisheries present in a water body can be defined as celdwater or warmwater lisheries.
Coldwater fisheries include the family Salmonidae, for example, trout and salmon. Warmwater fisheries
include resident, nonanadromous families such as Ictaluridae (cattish), Centrarchidae (sunfish), and
Cyprinidae (minnows). No water bodies supperting coldwater fisheries would be crossed by the
Keystone Project.

Table 3.7.1-2 provides the major game and commercial fish species located in the perennial streams and
rivers along the Keystone Project route, as identified by the state agencies. Information on these fisheries
is covered by stale in Section 3.7.2.
Keystone proposes five crossing techniques for water bodies, depending on stream size, water flow, and
at the time of crossing. Keystone would use conventional upland cross-country construction techitiques.
Perennial water bodies would be crossed using one of four techniques:

s Flowing open cut,

»  Flowing open-cui dry flume,

» Flowing open-cut dry dam-and-pump, and
» HDD.
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TABLE 3.7.11
Important Water Bodies Crossed by the
Keystone Project
Number of
Water Body County Crossings
MAINLINE PROJECT
North Dakota
Pembina River Pemhina 1
Tongue River Pembina 1
IMiddle Branch Forest River Walsh 1
Sheyenne River Ransom 1
South Dakota
Amsden Lake Day 1
Wolf Creek Hutchinson/Hanson 1
James River Yankton 1
Beaver Creegk Yankion 1
Missouri River Yankinn 1
Nebraska
Missouri River Cedar 1
Elkhorn River Stanton 1
Shell Creek Coifax 1
Platle River Colfax 1
West Fork Big Biue River Saline 9
Turkey Creek Saline 1
Kansas
Big Biue River Marshall 1
Robidoux Creek Marshall 1
South Fork Nemaha River Nemaha 1
Delaware River Brown 1
Missouri River Buchanan 1
Missouri
Missouri River Buchanan 1
Platle River Buchanan 1
Matden Creek Buehanan 1
Mud Creek Caldwel] 1
Grand River CarrocliiCharitan 1
Lake Creek Chariton 1
Paimer Craek Charifon 1
Charilon River Chariton 1
Duck Lake Chariton 2
Sait Creek Audrain 1
Cuivre River Linceoln 2
Turkey Creek Lincaln 1
Sunar Creek Lincoln 1
Mississippi River St Charles 1
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TABLE 3.7.11
{Continued)
Number of
Water Body County Crossings
MAINLINE PROJECT (CONTINUED)
Ilinois
Mississippi River Madisen 2
Cabhokia Canal Madiscn 3
Silver Creek Madison 1
East Fork Silver Creek Madison i
Shoal Creek Fayeite 1
Kaskaskia River Bond 1
CUSHING EXTENSION
Kansas
Little Blue River Washington 1
Republican River Clay i
Smakey Hill River Dickinson i
Carry Creek Dickinson 1
West Branch Lyon Creek Dickinson 1
Mud Creek Marien 1
East Branch Whitewater River Butler 1
Whitewater River Butier 1
Arkansas River Cowley 1
Oklahoma
Salt Fork Arkansas River Creek Kay 1
Cimarron River Payne 1
3.7-3

Keystone Pipeline Profect



TABLE 3.7.1-2
Major Recreational and Commerclal Fisheries in Water
Bodies Crossed by the Keystone Project

Common Name Scientific Name

Bigmouth buffale

letiabus cyprinellus

Black buffalo Ieifobus niger

Blue catfish letalurus furcatus
Blueqill Lepomis macrochirus
Brook trout Salvelinus fonlinglis
Bullhead Ameiurus natalis
Carpsuckers Carpiodes carpic

Channel gatfish
Comman carp

Ictalorus punclalus
Cyprinus caipio carpio

Crappie Pormaxis spn.
Flathead catfish Pyvlodiclis olivaris
Freshwaier drum Apladinolus grunniens
Largemouth bass Microplerus salmoides
Muskellunge Esox masgquinongy
Neorthern pike Esox licius

Paddlefish Folyadon spathula
Rainbow trout Oncorhynchus mykiss
Sauger Sander canadansis
Shovelnose sturgeon Scaphirbynchus pfalorynchus
Smallmouth bass Micropferus dolomiet
Walleya Sander vitreus

White bass Moarone chrysops
Yellow perch FPerca flavescens

If a water body is flowing when crossed, 1he pipeline would be installed using one of the open-cut wet
crossing methods, Flume or dam-and pump-methods would be used where technically feasible on
cnvironmentally sensitive water bodies. The specifie crossing locations for open-cut dry-ditch methods
have not yel been determined. Keystone has committed to using HDD at nine crossings along the
Mainline Project route (two crossings of the Missouri River, one of the Mississippi River, ane ol the
Platte River, one of the Chariton River, two of the Cuivre River, one of Hurricane Creek, and one of the
Kaskaskia River), Four locations along the Cushing Extension also are proposed [or HDD crossings (the
Republican, Arkansas, Salt Fork Arkansas, and Cimarron Rivers). Potential construction related impacts
and mitigation measures are discussed in more detail in Section 3.7.3.

3.7.2 Fisheries of Special Concern

Fisherics of special concern along the Keystone route are defined as those that individual states have
designaicd as having recreational or commercial value. Special-status aquatic species (threalened,
endangered, or sensitive species) are discussed in Section 3.8. The study area for fisheries resources
includes the perennial streams, rivers, and ponds or lakes that would be directly crossed by the pipeline
route along with water bodies that are located within approximately 0.5 mile of the propoesed crossing. A
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summary of the water bodies crossed by the Mainline Project and the recreationally or commercially
important fisheries they contain is provided below for each state.

3.7.24 Mainline Project
North Dakota

North Dakota contains four perennial streams and numerous unnamed ponds within the proposed
Mainline Project route. In North Dakota, the Department of Health has established the classification
levels for surface water (NDDH 2001).

e Class [ — Suitable for propagation and/or protection of resident fish species and other aquatic
biota.

e Class A — The same as Ciass [, except for treatment for municipal use.
e (Class Il - The same as Class [, except for additional treatment for drinking water requirements,

» Class Il — These streams have iow average flows and prolonged periods of no flow. They are of
limited seasonal value for fish life and aquatic biota. The quality of these waters must be
maintained to protect recreation, fish, and aquatic biota.

The Sheyenne River has been classified as a Class 1A water body and supports the greatest number of
game fish species, with nine (ENSR 2006a). In contrast, the other perennial rivers (Pembina, Tongue,
and Middle Branch Forest Rivers) each contain two to four game fish species. Northern pike, yellow
perch, and bass species represent the most important species in the state in terms of management or game
fish harvests. The only known stocking efTort is for the nerthern pike in the Sheyenne River in 2005 and
2006 (NDGFD 2006). Information on fish populations in the numerous small ponds crossed by the
proposed route is not available, but they likely support recreational fisheries with species such as bass,
bluegill, perch, or bullheads.

South Dakota

The proposed Mainline Project route would cross four perennial streams and one lake (Amsden Lake) in
South Daketa. The Missouri River, a warmwater permanent habitat, is the largest water body and
conlains 19 species of game fish (ENSR 2006a). The other streams are classilied as either warmwater
semi-permanent (James River) or warmwater marginal (Woif and Beaver Creeks). The stream
classifications are defined by the State of South Dakota as [ollows (SDPDENR 2004):

=  Warmwater permanent — Supports aquatic life and is suitable for permanent propagation and/or
maintenance of warmwater fish.

»  Warmwater semi-permarent — Supports aquatic kife and is suitable for propagation and/or
maintenance of warmwater fish but may sufTer occasional fish kills because of critical natural
conditions.

»  Warmwater marginal — Supports aquatic life and more (olerant species of warmwater fish
naturally or by frequent stocking and intensive management bui suffers frequent fish kiils because
of critical natural conditions.

The most popular game fish species include catfish, northern pike, and bass species. There is no record of
recent stocking efforts for these species, indicating that they are sustained by natural reproduction.
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Amsden Lake is a valuable fishing habitat for many species, including pike, bluegill, walleye, bass, and
crappie.

Nebraska

Nebraska contains 22 perennial streams that would be crossed by the propesed Mainline Project route,
including 8 with Class A and 13 with Class B warmwater fisheries. Class A fisheties support one or more
key species on a year-round basis, while Class B fisheries support key species only on a seasonal or
intermittent basis. The Missouri River has the highest number of game fish species, with 19 (ENSR
2006a). The primary species include catfish, yellow perch, sauger, walleye, northern pike, and basses.
The other streams contain fron one to five fish groups, including catfish, bass, and sunfish.

Kansas

Kansas contains 33 perennial streams that could be crossed by the proposed Mainline Project route. The
Kansas Depariment of Heaith and Cnvironment has classified the water bodies based on the relative
abundance of each habitat type within the state (KDHE 2004).

s Special use ~ Contains unigue habitats or biota not eommeonly found in the state or contains
populations of threatened or endangered species.

» Expecied use — Contains habitats or biota commenly found in the state.

» Restricied use — Contains biota in a limited abundance or diversity due 1o the physical quality or
availability of habitat compared to more productive habitats in adjacent waiers,

Most of the streams are classilied as warmwater fisheries, with “expected use” for common species in the
state. The South Fork Nemaha River and Missouri River are classified as “special use” due to the
presence of special-status species (see Section 3.8). Of the 33 streams, the Missouri River contains the
highest number of game and commercizl {ish species, including catfish, bufTalofish, carp, freshwater
drum, and shovelnose sturgeon. The other streamns also inciude catlishes and walleye.

Missouri

The Missouri portion ol the proposed Mainline Project route includes approximately 113 perennial siream
and Tour unnamed perennial lake or pond crossings. Six larger streams would be crossed (Missouri,
Plaite, Grand, Chariton, Cuivre, and Mississippi Rivers), while the others are tributaries in these
drainages. All of the streams and rivers contain at least ene game fish species; the Mississippl and
Missouri Rivers have the mosi—at 17 and 18 species, respectively, followed by the Grand River with 12
species (CNSR 2006a). While these rivers are home to many species of fish (100+), this analysis
discusses only those that have been recognized by thie state as important for recreation and commercial
fisheries.

The most popular game fish species in these rivers include catfish, walleye, sauger, largemouth bass, and
white bass. Il is important to note that the propesed pipeline route also crosses the Jeniell Brees Access in
Buchanan County, which was developed with Sport Fish Restoration federal monies. The Mississippi,
Missouri, and Grand Rivers also contain important commercial fish species (ENSR 2006a). These
include channel catfish, blue catfish, flathead catfish, paddlefish, and shovelnose sturgeon. Freshwater
drum, black buffalo, smallmouth bass, bigmouth buffalo, common carp, and carpsuckers also are
harvesied in the Mississippi River.
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The Keystone Project also would intersect or potentially affect eight aquatic COAs or State Outstanding
Streams through the state of Missouri. These are areas that have been designated as containing high
integrity or minimal alterations and/or a high number of aquatic species. Potential crossings that contain
important recreational or commercial species include Duck Lake, Turkey Creek, and Sugar Creek.

{llinois

There are 36 perennial streams and one lake (Highland Silver I.ake) that would be crossed in the Illinois
portion of the proposed Mainline Project route, The surface walter classifications in this state are based on
an assessment of the water body’s degree of support for a designated use, such as supporting aquatic life
(ILEPA 2008). This is determined by an analysis of various types of information, including biclogical,
physico-chemical, physical habitat, and toxicily data.

A fully supporting water body attains the designated aquatic life use and is considered to have good
resource quality. A partially supporting water body attains the designated use at a reduced level and is
considered to have fair resource quality. For llinois streams, the major potential causes of impairment
are high concentrations of metals, low IO, high PCBs, high nutrients, excessive siltation, high pathogens,
physical-habitat alteratiens, and high suspended solids.

The Mississippi River is considered to be fully supporling aquatic life. Two water bodies, Shoal Creck
and Kaskaskia River, are considered to be fully and partially supporting segments at or downstream of the
proposed pipeline crossings (ENSR 2006a). Resulis of the assessmenis of the other streams indicate that
they are considered partially supporting aquatic life. The Mississippi River contains 19 game fish
species, in addition Lo comimercial species that include three species of buffalofish, common carp,
carpsuckers, and catfish, Catfishes also support a primary recreational fishery in Cahokia Canal and
Shoal and Silver Creeks, although the fishing use is lower than for the Mississippi River,

Highland Silver Lake would be crossed on the East Fork of Silver Creek, located norih of Highland,
Hlincis. The lake is within 10 miles downstream of the propased Projecl route and is a very large
reservoir popular for recreational lishing. Common species found in ihe kake include catfish, crappie,
bluegill, rockbass, stripped bass, fargemouth bass, and walleye. The lake is also stocked with trout in the
winter season.

3.7.2.2 Cushing Extension
Kansas

The Kansas portion of the Cushing Extension would cross a total of 48 perennial streams. The majority
of these streams are minor to intermediate in size, with the exception of five larger streams (Little Blue,
Republican, Smokey Hill, Whitewater, and Arkansas Rivers) (ENSR 2006a). Keysione has proposed
using the HDD crossing methad at two locations, the Republican River and Arkansas River,

As described in the previous section, Kansas classifies the water bodies based on the relative abundance
of each habitat type within the state. The classificaiion levels are special use, expected use, and restricted
use. Ofthe 48 crossings, three have not been classified, six have special use classification, and the
remaining are expected use. Popular recreational fisheries in these streams include bluegill, channel
catfish, crappie, largemoutli bass, and saugeye.
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Oklahoma

The Cushing Extension would cross 10 perennial streams in Oklahoma. These streams are home to
numerous warmwater recreational fisheries. Popular species include walleye, basses, sunfish, catfish, and
rainbow trout. The water bodies that support these fisheries have been designated by the state as
warmwater aquatic community, indicating that the water quality and habitat are adcquate to support
climax fish populations (OWRB 2006). Keystone has proposed crossing the Salt Fork Arkansas River
and Cimarron River with the HDD method.

3.7.3 Potential Impacts and Mitigation

The degree of construction-related impacts watld depend on the crossing method, existing conditions at
each crossing, duration of instream activity, and mitigation measures implemented. Possible effects
include the loss of instream habilat, foss of streambank habitat, disruption of fish movement, spawning
disturbance, and water quality and sedimentation effects. Keystone’s Mitigation Plan {Appendix B)
describes the best management practices that would be used for cach type of water body crossing, 1o
reduce potential effects on fish and aguatic/streambank habitat.

The non-flowing upland cross-country crossing method would be used at all water body crossings with no
perceptible flow at the time of construction. For flowing water bodies, Keystone may utilize either an
open-cut wet method or a variety ol flowing open cut “dry-ditch” techniques. The open-cut wet method
involves trenching through the water body while the water continues 1o flow. The dry flume method
diverts the waler across the trenching area through one or more {lume pipes placed in the water body,

The dam-and-pump method is similar to the flume, except that pumps and hoses would be used instead of
the flumes o divert the flow of water. The final crossing method js HDD, which would be utilized for
designaled major and sensitive water bodies. This method involves drilling a pilot hole under and across
the water body and banks through which the pipe sections would be pulled through.

The open-cut wet method is Keystone's preferred crossing method and is also the most invasive.
However, effects would be short term and generally limited to periods of instream construction. Flumed
or dam-and-pump crossings generally produce less downstream sedimentation impacts than traditional
open-cut methods. HDD crossings would not alter or remove habitat and would not affect fisheries. The
use ol this procedure is limited due to the increase in cost and materials. HDD crossings for major and
sensitive water bodies would be construcied in accordance with a site-speciflic construction and mitigation
plan produced by Keystone.

Sedimentalion in the water bady can increase due to trenching, backfilling, and streambank erosion,
resulting in alteration of instream habital. The extent of sedimentation would depend on the nature of the
soil materials [tom the lower depths of the trench with respect 1o those near the surface. Increased
sediment loads can alter a siream’s substrate compasition and fill inter-gravel spaces and pool habitals.
They also can degrade (he existing aquatic habitat by reducing spawning habitat, available rearing habitat,
and benthic invertebrate production. Fish populations can be directly affected by suffocation of eggs and
newly hatched larvae living in gravels, and by abrading the sensitive gill membranes of both young and
adult fish.

Effects to fish populations would be minimized by avoiding instream activities during the sensitive
breeding periods when the eggs and young larvae are present. Spawning periods for most fish species in
ihe Keyslone Project area extend ftom April through June (ENSR 2006a). For example, in the FERC
Wetland and Water Bedy Construciion and Mitigation Procedures (FERC 2003), instream work for
warmyaler fisheries is limited to the time window of June 1 through November 30, which avoids most of
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the sensitive spawning season. Keystone should follow a similar construction timeline to avoid the
sensitive breeding periods of the species located in the water bodies.

To minimize streambank ercsion, Keystone would use eqguipment bridges, mats, and pads to support
construction equipment that must cross the water body. Equipment bridges are not required at minor or
dry crossings unless the water body supports a recreationally or commercially valuable fishery.
Immediately after the initial disturbance of the soil at all flowing waler body crossings, the contractor
would install temporary sediment barriers across the entire construction ROW. The sediment barriers
would act 1o stop the flow of sediments into the water bady, prevent deposition of sediments into
sensitive resources, and contain any spill within the construction ROW. All spoil from minor and
intermediate water body crossings and upland soil from major water body crossing would be placed
within sediment barriers in the construction ROW, at least 10 feet from that water’s edge or in an
additional extra work area.

To reduce the risk of additional sedimentation in the dry flume method, the Kevstone Mitigation Plan
siates that sand bags or plastic sheeting would be used to develop an effective seal and to divert stream
flow through the flume pipe. The flume pipe would be aligned 1o prevent bank erosion and streambed
scour and would not be removed until the final clean up of the streambed and bank is complete. When
using the dam-and-pump method, suflicient pumps would be used to maintain 1.5 times the flow present
in the stream at the time of construction. Te minimize impacts to aquatic species. screening devices
would be installed at the intakes.

If the proposed mitigation procedures are followed in the crossings, there would be minimal impact to the
habitat and aquatic organisms. The short-term disturbance that would be caused by instream activities
would resemble natural high-flow eveats in the siream. To decrease the direct effects of sedimentation,
the following measure is recommended:

= Keystone shonld increase the distance at which it establishes the sediment barriers. The
suggested location of 10 feet from the water’s edge is not a sufficient distance to protect
against possible contamination. This distance should be increased to a minimum of 50 feet,
and 100 feet when practicable.

The loss of bank cover would directly affect the quality of habitat in the water body. One of the bigges!
impacts related to removal of riparian cover is the direct loss of the bank [eatures that are utilized by fish
for cover, nesting, and feeding. An indirect effect would be the loss of larger structures (irees, boulders,
and woody debris) that fall into the water body and create cover, as well as enhance the habitatl
complexity by creating pools and gravel bars. The removal of vegetation also destabilizes the banks at
discrete locations and increases the potential for additional erasion, resulting in sedimentation and
turbidity in the water body. These impacls are believed o be temporary and relatively minor due to the
limited amount of total stream bank area that would be affected at each water body.

To conserve as much vegetation as possible, all staging areas or materials and equipment would be
located at least 10 feet from the waler body edge. As with the placement of sediment barriers, the
following measure is recommended:

» Keystone should increase the distance at which it locates staging areas for material agd
equipment. The suggested location of 10 feet from the water's edge is not a sufficient
distance to protect against possible contamination. This distance should be increased to a
minimum of 50 feet, and 100 feet when practicable.
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The vepgetation would be cut off at ground level, leaving the existing root systems in place to provide
stability. Pulling of tree stumps and rooting for grading activities would be limited to directly over the
trench line. After construction is comgplete, the banks of the water bodies would be stabilized with
temporary sediment barriers within 24 hours of completing the aclivities. Where conditions allow,
riparian vegetation would be restored with native plant species or conservation grasses and legumes
{Appendix B).

To minimize the impacts of construction activities on fishes and their habitats, Keystone would complete
all instream activity for minor waler body crossings (less than {0 feet wide) within 24 hours and within
48 hours for intermediate water bodies (10 ta 100 feet wide). Major water bedy crossings (greater than
100 feetl wide) would be completed according to the Site-Specific Plan as shown in the Construction
Drawings produced by Keystonie (ENSR 2006a). These crossings are the |3 locations designated for the
HDD technique {two Missouri River, one Mississippi River, one Platte River, one Chariton River, two
Cuivre River, one Hurricane Creek, one Kaskaskia River, one Republican River, two Arkansas River, and
one Cimarron River).

Althaugh crossing perennial water bodies using the HDD method would avoid mosl impacis to the
aguatic habitat and organisms, this method is not necessarily effective and may not result in the least
impact for all crossings. This method usually involves longer crossing times, specialized equipment, and
increased construction efforl, which would be more destruclive o non-sensitive water bodies. An open-
cut wet or dry method at these locations would be adequate if Keystone adheres to the fishery timing
window restrictions and the other measures set out in the Mitigation Plan {Appendix B).

For those water bodies that have been deemed as sensilive or significant {e.g., habital [or sensitive
species, or important commercial or recreational fisheries), Keystone should use mare dry-ditch or HDD
crossings. Keystone proposes using dry-ditch techiniques at “crossings where technically feasible on
environmentally sensitive water bodies as warranted by resouree-specific sensitivities™, and HDD at
“designated major and sensitive water bodies™ (ENSR 2006a). Because Keyslone has not identified
which water bodies would be crossed using a dry-diich technigue, the following measure is
recommended:

o Keystone should reevaluate those water badies that contain recreationally or commercially
importaat fisheries and consider using a dry cressing method.

This is especially pertinent to the Cushing Extension. [n the Kansas section, the State has classified six
water bodies as special use; however, Keyslone proposes to use HDD at only two ol these locutions (the
Republican and Arkansas Rivers). Keystone has identified an additional three larger crossings and has
propased an open-cut crossing method {Little Blue, Smokey Hill, and Whitewater Rivers). Therefore, the
following measure is recommended:

= For the Cushing Extension, Keystone should consider using a dry crossing method,
potentially HDD, at the crossings of larger water bodies and water bodies classified as
special nse.

During construction activities, there is also the potential for spills of fuel or ather hazardous liquids.
Sources of spills can include refueling and lubricating construction equipment and ieaks or spills from
storage containers or equipment working in or near streams. As a general rule, any actions involving the
use of hazardous materials would be restricted to areas noi within 100 feet of any water body. Fora
detailed examination of the effects and mitigation measures for spills, refer te the SPCC Plan.
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Blasting operations would occur on or near potentiai water body crossings containing impoertant fisherics.
These are all located in the state of Misseuri and include Malden Creek, Mud Creek, Lake Creek, Palmer
Creek, East Fork Little Chariton River, Salt Creek, and Turkey Creek. Effects from the blasting could
include increased sedimentation, noise, and vibrations. Recommendaticns for blasting operations and
mitigation measures to decrease the effects are discussed in Section 3.1.1.2.

Withdrawal and discharge of water for hydrostatic testing alsa can affect fisherics. Keystone lists 20
water bodies on the Mainline Project and nine water bodies on the Cushing Extension as sources for
hydrostatic testing. Among the list of proposed water sources are eight lacations that are known to
contain sensitive species (Rock Creek, the James River, the Platte River, the Elkhorn River, the West
Fork of the Big Blue River, two sections of the Missouri River, and the Mississippi River). As stated in
the Mitigation Plan, discharge locations would not include state-designated exceptional value waters,
water bodies that provide habitat for federally listed threatened or endangered species, or water bodies
designated as public water supplies. However, this same policy is not extended to the intake sources for
hydrostatic lesting. Recommendations concerning location and screening of intake manifelds are
provided in Section 3.3.2.2. In addition, the following measure is recommended:

» Keystone should avoid using water bodies as intake sources that contain commercially
and/ar recreationally important species for hydrostatic testing. If this is not possible,
Keystone should obtain written permission from the appropriate federal, state, and local
permitting agencies, as is specified in its Mitigation Plan for hydrostatic test discharge
locations.

Keystone anticipates performing the testing during spring, summer. and fall months. Almost all of the
lish species located along the Keyslone Project route spawn from A pril 1o July, with some continuing into
August, If Keystone performs the testing as planned, there would be a high coincidence with sensitive
breeding periads for multiple fish species. Ta minimize the potential adverse effects on fisheries, the
following measure is recommended:

» Keystone should reschedule all hydrostatic testing events to the Iate fall and winter months,
periods that are less sensitive to most fish species.

A large effect of the withdrawal is the potential entrainment of small fish and drifting macroinvertebraies.
To minimize this effect, the Keysione Mitigation Plan stales that it would install intakes with filtering and
screening devices and suspend the intakes above the stream bottom. Withdrawais would be made at
controlled rates {o prolect aquatic life, provide for all water body uses, and avoid effects on downstream
withdrawals of water by existing users.

The discharge of large volumes of hydrostatic test waters into surface waters could temporarily cause a
change in the water temperature and DO levels, an increase in downstream flows, and increase
streambank and substrate scour. Discharge controls 1o reduce water quality affects listed in the Mitigation
Pian include restrictions en pipeline dewalering rates, energy dissipaters to prevent erosion, and/or
lemporary synthelic channel Hinings, If interbasin transfers of water occur, there is also the potential to
introduce and spread aquatic nuisance species. To minimize the risk associated with introduced species,
the following measure is recommended:

¢ Keystone should discharge the hydrostatic test water into the same water body that was
nsed as the intake source.
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3.8 THREATENED AND ENDANGERED SPECIES

This section addresses species that are federally lisied as endangered or ihreatened, or are considered as
candidates for listing by USFWS, those species that are state listed as threatened or endangered, and those
species designated as species of conservation concern.

Species listed as threatened, endangered, or candidates for listing as threatened or endangered are
afforded an additional level of protection. In accordance with Section 7 of the ESA, DOS (as the Jead
agency), in coordination with USFWS, must ensure that any action authorized, funded, or carried out does
not jeopardize the continued existence of a federally listed threatened or endangered species, or result in
the adverse modification of the designated critical habitat of a federally listed species.

Candidate species receive no substantive or procedural protection under the ESA; however, USFWS
encourages federal agencies and project proponents to consider candidate species in the project-planning
process. Actions taken to avoid effects on candidate species may reduce the need o consider listing the
species under the ESA in the future.

Keystone initiated Section 7 consultation with USFWS in January 2006 by sending a project overview
and information request letter. The Grand lsland Nebraska Field Office was named as the USFWS point
of contact for the Keystone Project. Keystone also contacted the following state wildlife agencies and
provided them with a project overview and information request:

» North Dakota Game and Fish Depariment (NDGFDY);

« Sputh Dakota Game, Fish and Parks (SDGFP);

»  Nebraska Game and Parks Commission (NGPC);

» Kansas Department of Wildlife and Parks (KDWP);

*  Missouri Deparlment of Conservation (MDC);

» Illinois Department of Natural Resaurces (JDNR); and

»  Oklzhoma Department of Wildlife Conservation (OKDWC).

Based on input from these stale and federal agencies, state natural heritage programs, agency web sites
and other applicable web siles (e.g., NaturServe.org); biological packages summarizing potential habitat
for special-status species were sent to applicable federal and state agencies for review and input in June
2006. These applicant-prepared summaries and responding correspondence from federal and state
agencies provide the basis for the species listings, life history description, impact assessments, and
mitigation measure recommendations in the following EIS sections (ENSR 2006c¢ [Agency
correspondence bindersl). Meetings between Keystone and federal and state resource agencies were held
in July and Getober 2006 and in February 2007. Werk plans were developed for surveys of protected
species in each state. The plans included the species to be surveyed; survey locations (mileposts and
maps); survey periods; and requirements for proposed surveys in 2006, 2007, and pre-construction
surveys in 2008.

3.8.1 Federally Listed Threatened and Endangered Species

In the 59 counties that would be traversed by the proposed Keystone Project, federally listed species are
known to occur in alf but two. Federally protected species with the potential to occur in the Keystone
Project area include four birds, three mammals, four [ish, three mollusks, and five plants. Candidate
species include ane reptile, one insect, one fish, and one mollusk. The distribution, life histories, and
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habitat requirements for these species are discussed below. Many of these species also are protected by
individual states,

3.8.1.1 Federally Protected Birds

Table 3.8.1-1 lists federally and state-prolected birds. Federally protecied bird species include the bald
eagle, piping plover, interior least tern, and whooping crane,

Bald Eagle

The bald eagle is federally listed as threatened; it is stated lisled as threatened in South Dakota, Nebraska,
Kansas, 1llinois, and Oklahoma; and is state Hsted as endangered in Missouri, Histarically, populations of
bald eagles were drastically reduced by low productivity from the bicaccumulation of pesticides. Since
organochlorine pesticides such as DT have been banned, bald eagle numbers have been increasing—
leading to the species being proposed for federal de-listing on July 4, 1999, as “recovered.”

A Final Rule has not been issued on removal of the bald eagle from the federally threatened species [isl;
therefore, this species remains listed as threalened in the lower 48 states. Bald eagles also are protected
under the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act.

Bald eagles use mature, forested, riparian areas near rivers, streams, lakes, wetlands, and reservoirs. They
nest, migrate, and winter in all seven states and within most of the counties along the proposed Mainline
Project and Cushing Extension routes, They generally nest from early February through mid-Augusi, and
often return to use the same nest and winter roost year afier year. The bald eagle’s diet consists mostly off
fish. Eagles also forage opportunistically on waterfowl, dead fish, jackrabbits, and big game carriop-—
especially in winter. Southward migration begins as early as October, and the wintering period extends
from December to March. Bald eagles roost in 2 {forested area known as a communal roost. A communal
roost is generally defined as an area where six or more eagles spend the night within 100 meters of each
other.

Least Tern and Piping Plover

The least tern is federally listed as endanpered and is listed as a state-endangered species in South Dakota,
Nebraska, Kansas, Missouri, and Oklahoma. The piping plover is federally listed as threatened and is
listed as a state-threatened species in South Dakota, Nebraska, and Kansas,

Least lerns feed on small fish in the river, and piping plovers forage for invertebraies on exposed beach
substrates. These species nest on unvegelated or sparsely vegetated sandbars in river channels and
wetlands. Least terns alsa will nest on bare alluvial or dredge spoil island and sand or grave! bars in or
adjacent to rivers, lakes, gravel pits, and cooling ponds. Nesting season for the least tern and piping
mover is from April 15 through September 15.
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TABLE 3.8.1-1

Protected Birds Potentially Occurring along the Keystone Proiect Route

Federal State Status and Occurrence by County ”
Species Status ND sD NE KS Mo iL oK Comments
Pied-billed grebe T- Patenlial nesting habitat, seasonal
{(Fodilymbus padiceps) Fayetle or permanent ponds with dense
stands of emergent vegetalion
King rail 5C~ E- Suiahle nesting habilat in
{Rallus elegans) Seward Buchanan, wellands with abundant grasses,
Carrall. sedges, rushes, and cattails
Charilan, =
Lincaln, Sl
Charles
Least hittarn SC -~ T- Nesling habital in freshwater
{{xabrychus exHis) Buchanan. Madison, wellands with dense, tall growihs
Eha”:"”' Fayetle of emergent vegetation with woody
St rarles vegetation and open waler
Yellow-crowned nighl heran E- Nesting habiizl Includes trees:
{Nyclanassa violacea) Fayetta winter foraging habitats include
wellands, lakes, and rivers
Bald eagle T BC —all T-All T— Al T-All E- T — Bond, Polentlai nesting and roosling
{Hafiaeetus fetscocephalus) Buchanan, Fayelle, hahitats along river cotridors
g:”:'” Madison crossed by the Keysione Project;
Cinton state-designaled critical habitat at
n. . . P
Lincoln, the B[g Biue and Missouri River
Montgamery crossings in Kansas
Narthern harrier E- E- Pelential nesting habitats in
{Cirous cyansus) Buchanan. marshes, meadows, grasslands,
Clinton, and cultivated fields
Carroll,
Charlon,
Monigomery,
Linealn, St
Charles
Barn owl E- E- Nesting habitals include {ree
{Tyia alba) Buchanan, Fayette, vavities, caves, cliff crevices, cut
Gharifon, 5t Marion hank burrows, and buildings
Chares
Snowy plover T Suilable habilats, including alkaline

{Charadtius alexandrinus)

flats, mudflals, sandy shorelines,
sandbars alang rivers, [akes,
poends, and marshlands, occur
along the Keystone Pmject roule
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TABLE 3.8.1-1
{Continued}

Federal State Status and Occurrence by County °
Species Status ND sD NE KS MO iL OK Comments
Piping picver T 5C T - Day, T - Butler, T - Cowley Kay, Noble,  Syitable habitats in open sandy
{Charadrivs melodus) Yankion Cedar, Payne areas, saline flals, sandbars, and
g;"{f"- sand and gravel beaches along
e rivers and gravet pits
Interior least tarn E E—Yapkien  E - Buller, E-Cowley E-G5t E- E - Kay. Nesting habitals in sparsely
{S§terna antillarum athalassas) Cedar. Gharles Madison Hoble, vegetated sandy, gravelly or silty
ggf;"' Payne beaches, and sandbars in wide
’ unobstructed river channals
Wheaping crane E 5C - E-Beadle, E-Sewad  E-Caowley E — hable, The primary migration route is
{Grus americanan) Barnes. Clark Payne gererally east of the Project area:
S;\feher. foraging habital in croplands,
Gn‘gg: ' freshwater marshes, and lake
Lamaure margins; rousling_ habitat on
submerged bars in large rivers
Loggerhead shrike 5C=- T - bend, Priential nesting habitals in open
{Lanius Judevicianus) Buchanan Fayetie, areas wilh mixed shrubibrush
Marian hedgerows and scatlered thorny
lrees
Henslow's sparrow 5C - Bufler,  SC - E — Marion Potenlial nesiing habital in tz!l
{Ammodramus hensiowi) Dickinson, Randolph, grasslands, meadows, and
Nemaha Clinion abandaned fields with wet areas
Greater praife-chicken 3¢~ E — Audrain Potential nesting habitat In rmid-
{Tympanuchus cupido) Sargent and tall-grass prairies bardered by
oak forests and croplands
Noles:

Beldface text indicates a federally protected species.

E = Endangered,

SC = Species of conservation concern.

T = Threatened.

Sources: ENSR 2006a, ¢; TransCanada 2007¢.

Species designated as E, T, or SC by stales and reported to occur in counties crossed by the Keystone pipeline ROVY.




Whooping Crane

Whooping cranes are federally listed as endangered; state listed as endangered by South Dakata, Kansas,
Nebraska, and Oklahoma; and listed as species of conservation concern in North Dakota. Whooping
cranes use numerous habitats such as cropland and pastures; wet meadows; shallow marshes; shailow
portions of rivers, lakes, reservoirs, and stock ponds; and both freshwater and alkaline basins for feeding
and loafing during their spring and fall migration. Overnight roosting sites frequently require shallow
waler in which they stand and rest. Shallow, sparsely vegetated streams and wetlands are required to feed
and roost during migration.

The north-south migration corridor through Oklahoma, Kansas, Nebraska. South Dakota, and North
Dakota would be crossed by the Mainline Project and Cushing Extension. Migrating whooping cranes
could be roosting or feeding in the Keystone Project area. The migration periods are approximately from
Marech 23 through May 10 and from September 16 through November 16. Migration periods throughout
the states involved may vary, depending on the northern or southern location during the migration peried.

3.8.1.2  Federally Protected Mammals

Table 3.8.1-2 lists federally and state-protected mammals. Federally-protected mammals include the gray
bat, Indiana bat, and gray wolf.

Gray Bat

The gray bat is federally endangered and is state listed as endangered in Missouri, 1llinois, Kansas, and
Qklahoma. This species has been recorded in Madison County, Hlinois, and Lincoin County, Missouri
and could occur along the Keystone Project ROW in these counties. Gray bats are not known (o occur
along the Mainline Project in Kansas or along the Cushing Extension in Kansas and Oklahoma.

The gray bat inhabits caves throughout the yecar and forages over rivers and reservoirs adjacent to forests.
In some areas, the same caves are used in winter and summer; in other areas (e.g., Misseuri and
Arkansas), many caves used in summer are vacant in winler. This species requires undisturbed caves
with a corridor of mature trees, such as oak-hickory floodplain forests, between caves and foraging sites
over lakes, reservoirs, sireams, and riparian (orests. Gray bats feed on aquatic inseets and are generally
opportunistic feeders. Virtually all prey are associated with water, swamp, or riparian vegetation,

Summer colonies occupy traditional home ranges that often contain several roosting caves scattered along
as much as 43 miles of river or reservoir borders. Individuals lernge along rivers or shoreline up to

12 miles from their roost caves. Roost sites are restricled nearly exclusively to caves throughout the year,
although only a few percent of available caves are suitable. Large summer colonies use caves that trap
warm air and provide restricted rooms or domed cellings; maternity caves often have a stream flowing
through them. Forested areas along the banks of streams and lakes provide important protection for
adults and young. Rivers or reservoirs where the forest has been cleared are unsuitable as foraging
habitat,
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TABLE 3.8,1-2
Protected Mammals Patentially Occurring along the Keystone Project Route

Federal State Status and Occurrence by County ?
Specics Status ND 5D NE KS MO iL oK Commentis
Gray hat E E —Lincoin  E - Forages along sfreams and lakes
(Myotis grisescens) Madison and uses caves for winter,
summer, and malermity roosts
Indiana bat E E-all E—all Maternity roost beneath Joose bark
{Myolis sodalis) counlies counties in oak and hickory trees: winler
hibernation in caves in Shannon,
Washington, and Iron Couniies,
MO
Eastarn spotted skunk 5C T- E Suilable {oresi edge, prairie, shrub-
{Spilogale putorius) Marshall, soruts, and cullivated fields occur
Namaha, along the Keystone Project roule
Browm,
Daniphan
River otter T- Suitable habitats include rivers,
{Lonira canadensis) Stanton, sireams, lakes, ponds, and
Cuolfax marshes
Gray wolf E SC- Suitable habitats in the projecl
{Canis lupus) Cavalier, area inglude hardwood forest,
Dickey, mixed foresl, and grasslands; has
Grand been extipated from most of 1he
Forks, Keystone Project roule, alithough
Nelson, individuals could ccour in the
Pembina, project area
Sargent,
Walsh

Notes:

Boldface text indicates a federally protecied species.

E = Endangered.

SC = Specles of conservalicn concesn.

T = Threatened,

Species designated as T, E, or SC by stales and reported to vogur in counties crossed by the Keystone pipeline ROW.

Sources: ENSR 2006a, ¢ TransCanada 2007¢.




Indiana Bat

The Indiana bat is federaliy listed as endangered and state listed as endangered in Missouri and 1llinais.
This species is found east of the Missouri River in all counties in Missouri and Illinois along the proposed
Keystone Project route. Potential habital for this species oceurs statewide in IHinois; therefore, Indiana
bats are considered as potentially occurring in any area with farested habitat, including Marion County.

Indiana bats have recently been identified at the Swan Lake National Wildlife Refuge in Chariton County,
Missouri; appreximately 6 miles north of the Keystone Project alignment. Two confirmed winter
hibernacula are more than 5 miles south of the Mainline Project in Boone County, Missouri, USFWS
also indicated a hibernaculum in St. Louis County, Missouri; appraximately 13 miles south of the
Mainline Project. Indiana bats are assumed present during summer in all llinois counties. Known
occurrences include non-reproductive Indiana bats in Madison County and capture of lactating females
and juveniles in Bond County, Hlinois, indicating the presence of a maternity colony. Adult female
Indiana bats also have been collected in mid-August in Clinton County on baoth the east and west side of
Carlyle Lake. The distribution of these collections suggests the possibie presence of one or more
maternity colonies in the vicinity of Carlyle Lake. including the WMA. Indiana bats are not known to
occur in North Dakota, South Dakota, Nebraska, or Kansas.

Indiana bals migrate seasonally between winter hibernacula and summer roosting habitats. Winter
hibernacuia include caves and abandoned mines. These bats hibernate in large, tight clusters that may
contain thousands of individuals. Very few caves exist that provide the conditions necessary for
hibernation. Stable, low temperatures are required to allow the bais to reduce their metabolic rate and
conserve fat reserves.

Females emerge from hibernation in late March or early April to migrate to sumimer roosts, Females form
nursery colonies (1 to 100 individuals) under the loose bark of trees (dead or alive) or cavities, where
each lemnale gives birth to a single younyg in June or early July. A single colony may use a number of
roost trees during the summer—iypically a primary roost tree and several altemates. The species or size
of trees does not appear to influence whether Indiana bats use a tree for roosting, provided the appropriate
bark structure is present.

Indiana bats feed entirely on necturnal flying insects, and a colony of bats can censume thousands of
insects each night. During summer, Indiana bats frequent the corridors of small streams with well-
developed riparian woods, as well as mature upland and botiomland loresls. They forage for insects
along stream corridors, within the canopy of Roodplain and upland forests, over clearings with carly
succession vegetalion (cld fields), along the borders of crop lands, along wooded fence rows, and over
farm ponds and in pastures. The foraging range for the bais varies by season, age, and sex, and ranges up
o 81 acres.

Indiana bats are subject to natural hazards during hibernation, such as cave flooding; however, humans
have been the major cause of declining bat populations. Clusters of hibernating bats are very susceptible
to disturbance and vandalism. Clearing of forests has caused a decline in the summer habitat of the
Indiana bat.

Gray Wolf

The gray wolf is federally listed as endangered and state listed as a species of conservation concern by
North Dakota. The gray wolf is an occasional visitor to the Keystone Project area in North Dakota. The
gray wolves in North Dakota and South Dakota are part of the Great Lakes Region Population and the
Western Great Lakes Distinct Population Segment. On March 16, 20006, USFWS published in the Federal
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Register a proposal to remove the gray wolves of the Western Great Lakes Distinct Population Segment
from the endangered species list.

3.8.1.3 Federally Protected Reptiles and Insects

Table 3.8.1-3 lists federal candidate and state-protected reptiles and insects. Federal candidates include
the eastern massasauga; a pygmy rattlesnake: and the Dakota skipper, a butterfly.

Massasatiga

The eastern massasauga rattiesnake (one of three subspecies of massasauga) is a federal candidate species
and is state listed as endangered by Missouri and Illinois. The three subspecies of massasauga are the
eastern massasauga (Sisfrurus catenarns calenaig), western massasauga (Sisiruras catenatis
tergentimis), and deserl massasauga (Sistrurus catenatus edwardsii). Two of these three subspecies, the
eastern and western massasauga, may occur within the Keystone Project arca. Taxonomic review of the
species has indicated that the three designated subspecies appeared to be arbitrary (Crether et al. 2000).
To further complicate the conservation status of this species, Nebraska lists the massasauga at a species
level, using the common name for the western subspecies. The federal candidate listing includes only the
eastern subspecies within Illinois and Missouri; however, both the eastern and western subspecies may
oceur in Missouri. Massasauga (c.f. eastern or western) accounts have been recorded in the Keystone
Project area within Jelferson and Gage Counties in Nebraska; Chariton, Randolph, and St. Charles
Counties in Missourt; and Bond, Fayeite, and Madison Counties in Illinois.

Massasaugas live in wet areas, including wet prairies. marshes, and low areas along rivers and lakes. In
many areas, massasaugas also use adjacent uplands—including forest—during part of the year. They
often hibernate in crayfish burrows, but they also may be found under logs and iree roots or in small
maminal burrows. Unlike other rattlesnakes, massasaugas hibernate alone. Smail mamimal and crayfish
burrows are used for winter hibernation.

Females sexually mature in 3 years and breed every few years, giving birth in late July through early
September. Movement within the home range occurs between suitable winter and summer habitats,
sometimes spanning alimost 2 miles; however, most movement occurs within 650 leel from their burrows.
Peak activity occurs from about April or May through Oclober.

Dakota Skipper

The Dakota skipper (butterfly) is federally listed as a candidate species and is state listed as a species of
concern by Nerih Dakota and South Dakota. The Dakota skipper is found in Noirth Dakota and South
Dakota native prairies containing a high diversity of wildflowers and grasses. In the vicinity of the
Keysione Project, the Dakota skipper occurs in Ransom and Sargent Counties in North Dakota; and in
Brookings, Brown, Codington, Day, Duel, Edmunds, Grant, Hamlin, Marshall, McPherson, and Roberts
Counties in South Dakota.

One of the best indicators for Dakota skipper habitat is the presence of food plants for larva and nectar
plants for adults. Habitats include low {wet) prairie dominated by bluestem grasses, wood lily, harebell,
and smooth camas; and upland {dry) prairie on ridges and hillsides dominated by bluesiem grasses,
needlegrass, pale purple and upright coneflowers, and blanketflower. Nectar provides the nutrients and
carbohydrates for Dakota skippers to meet the energetic demands of flight. Grassland siles with a diverse
mix of native forbs, one or two of the known larvae or pollen plants, and proximity to other native
grassland areas are considered suitable habitats.
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TABLE 3.8.1-3
Protected Amphibians, Reptiles, and Insects Potentially Cccurring along the Keystone Project Route

Federal State Status and Occurrence by County °
SpECiES Status NDO SG NE MO IL CK Comments
AMPHIBIANS
[linois chorus frog T Sand prairies
(Pseudacris strecheri ilfino)
REPTILES
Kirtland's snake T Prairie wellands, herbaceous
{Clonophis kirtiandi) wellands, and riparian weilands;
usually assoclated with crayfish
burrows
Westarn fox snake E Riparian habitat, woodlands,
{Elaphe virlpine vulping) prairie wetiands, and croplands
Eastern massasauga c E- E —Bond, Wet prairies, marshes, and
(Sistrurus catenatus catenatus) Charilan, Fayeite, swamps dominated by emergeni
Randolph, Madison vegetation and lowland areas
St. Charles along rivers and lakes
Massasauga (c.f. Western) {Sistrurus T - Gage, Wet prairies, marshes, and
catenaltus) Jefferson swamps dominated by emergent
vegetation and towland areas
along rivers and lakes
False map {urlle T Rivers, streams, sloughs, oxbow
{Graptemys psevdogeo-graphica) lzkes, ponds impoundmenis, and
backwaters
INSECTS
Dakota skipper c SC- SC Lowiand and upland praires
(Hesperia dacotae) Ransom,
Sargen!

Noles:

Boldface text indicales a federally protecied species.

E = Endangered.

SC = Species of cgnservation concern.

T = Threalened.

Sources: ENSR 2006a, o, TransCanada 2007c.

Species designated as E, T, or 5C by states and reported {o cceur in counties crossed by the Keysione pipeline ROW.




3.8.1.4  Federally Protected Fish and Mollusks

Table 3.8.1-4 lists federally and state-protected fish and mollusks. Federally protected {ish include the
pallid sturgeon, Arkansas River shiner, Topeka shiner, and Neosho madtom. Federally protected
mollusks include the Higgins” eye pearlymussel, scaleshell mussel, and winged mapleleaf, Federal
candidate species include the Arkansas darter (fish) and spectaclecase mussel.

Fallid Sturgeon

The pallid sturgeon is a federally listed endangered species and is state listed as endangered in South
Dakota, Nebraska, Kansas, Missouri, and Illinois. Within the Keystone Project areq, the pallid sturgeon
has been identified in the Missouri River in South Dakota, the Missouri and lower Platte Rivers in
Nebraska, the Missouri River in Kansas and Missouri, and the Mississippi River in Hiinois.

This species inhabits diverse agualic habitats. 1t requires large, turbid, free-flowing riverine habitats;
however, it also has been found in reservoirs and deep water with low current velocities. Floodplains,
backwaters, chules, sloughs, islands, sandbars, and main channel waters formed the large river
ecosystems that provide macrohabitat requirements. Adults are opportunistic feeders with prey including
aquatic insects, crustaceans, mollusks, annelids, eggs of other fish, and other fish.

Pallid sturgeons are extremely long-lived fish; their lifespan in the wild is estimated to average 60 years.
They vsually take a decade to mature and become able to reprodice. The {ish spawns between June and
August, and can produce thousands of egps. The eggs produced in the wild are heavily subject to
predation and other forces of nature.

Arkansas Darter

The Arkansas darter is federally listed as a candidate species and state listed as threatened in [Kansas.
Along the Keystone Project route, the Arkansas darter has been identified in one tribitary of the Arkansas
River in Kansas. Arkansas darters live in shailow, clear, usually spring-fed streams with sandy bottoms.,
They prefer slow currents ol cool water, partially overgrown with rooted aguatic vegelation, such as
watercress. The vegetation provides a cover that offers the Arkansas darter hiding places from predators.
Arkansas darters leed on a variety of aguatic insects and some plant material, including small seeds,

Spawning occurs from mid-February 1o mid-July. Although this darter will live 3 years, most of the
spawning population is in s first year. Spawning takes place in open areas of shallow water over a
bottom of coarse gravel.

Historically, the biggest threat to the Arkansas darter has been loss of habitat as more walter is taken from
streams and underlying aquifers for agricultural uses. Livestock grazing near streambanks ofien desiroys
the vepetation that dariers use as protection and increases the organic matier that enters the streams.
Removai of sand and grave! from stream bottoms destroys the Arkansas darter’s breeding habitat.
Impoundments and reduced stream flows decrease the Arkansas darter’s ability to move to new locations.
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TABLE 3.8.1-4
Protected Fish and Moilusks Potentially Occurring along the Keystone Project Route

Federal State Status and Occurrence by County ?
Species Status ND 5D NE Kg MO IL oK Commerts

FISH

Ghestnut lamprey T Rivers and creeks; Missouri River
{fchlyamyzon
castaneus)

Palfid sturgeon E E- E-Cedar E=- E-— E-— Large lurbid rivers and sand subslrale;
{Scaphirhynchus Yankton Donlghan Buchanon, Madispon Missouri, Platte, and Mississippi Rivers
alhus) Cariol,

Mentgom-
ery, St
Charles

Lake slurgeon T E E Large rivers and lakes, and gravel
{Acipenser subsirale; Missouri and Mississippt
fulvescens) Rivers

Arkansas darter C T- E- Tributaries lo the Atkansas River;
{Etheostoma Cowley shallow, clear, spring-fed tributaries
cragini with sand and sand-gravel substrates

Flalhead chub T-Clay, Turbid rivers and streams, and sand
{Fiatygotio gracillis) Cowley substrale; Nemaha and Missouri Rivers

Silver chub E - Clay. sC Large sandy rivers: Missouri,
(Macrhybopsis Cowley Republican, and Arkansas Rivers
storeriana)

Sturgeon chuh T E T s5C Large, turbid rivers and sand-graval
{Macrfivbopsis subslrales; Missouri and Piatie Rivers
gelida)

Sicklefin chub E sc E sC Large, turbid rivers and sand-gravel
{Machrybopsis substrales; Rock Creek; Missour! and
meeki Piatle Rivers

Arkansas River E- Shallow channgls of parenntal sireams
specklied chub Cowley with clean fine sand; Arkansas River
{Machrybopsis
felranema)

Western silvery minnow T sC Backwalers of large, turbid rivers and
(Hybognathus pralie sireams; South Fork Memaha
argyrilis) and Missour Rivars

Arkansas River shiner 7T E=- Depends on fload flows in June-August
(Noiropis girardi} Cowdey for spawning; Arkansas River antd main

tributaries
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TABLE 3.8.1-4
{Continued)

State Status and Occurrence by County ®

Federal
Species Status ND sSD NE KS MO IL QK Comments
FISH {CONTINUED)
Silverband shiner T l.arge, lurbid rivers
{Notropis shurmardi)
Topeka shiner E SC-all T - Buller, E Small, toof (oflen intermitient) praire
{Notropfs topeka) but Day, Dicklnseon, streams; Wolf, North Elm, Castile,
Marshall Marion, Sheal, Log, Crush, and Crabapple
Marshall Creeks; James, Missouri, West Fork
Big Blue, and Lilile Plafte Rivers;
Neoshe mactom T T—Marion E riffles and sloping gravei bars in
{Noturus placidus) refafively clear, moderately large rivers,;
Cotirnwood River
Mollusks
Spectaclecase c sC Large rivers, mud to cobhle subsirates;
mussel Missouri dralnage
{Cumberiandia
monodonta)
Higgins' eye E SC- E — Cedar E 3 Fast-flowing creeks and rivers, and silt
pearlymussel Yankton substrale; Missouri drainage
(Lampsiiis higginsi)
Scaleshell mussel E SC - E -- Cedar Creeks and rivers; Missour| drainage
{Leptodea Yanklon
leptodon)
Winged mapleleaf E SC Rivers and sireams: sand, gravel,
{Quadrula fragosa) rubhble substrates; Missouri drainage
Noles.
Boldface text indicates a federaliy protecied species,
E = Endangared.
SC = Species of conservalion cancem.
T = Threatened.
i Species designated as E, T, or SC by states and reporied occurring within counties grossed by the Keystone plgeline ROW,

Sources. ENSR 20063, ¢, TransCanada 2007c.




Arkansas River Shiner

The Arkansas River shiner is federally listed as threatened and state listed as endangered in Kansas and
threatened in Oklahoma. 1n the Keystone Project area, this species has been identified in the Republican
and Arkansas Rivers in Kansas, and in the Cimarron River in Oklahoma. Its preferred habitat usually
consists of turbid waters of broad, shallow, unshaded channels of creeks and small to large rivers, over
mostly silt and shilting sand bottoms. They tend 1o congregate an the downstream side of large
transverse sand ridges. Their diet consists mainly of plankten and organisms that are exposed by moving
sand or by drifting downstream. Spawning occurs from June to July in the main stream channel.

Current threats to this species include habitat destruction, water quality degradation, and reduced stream
flow, caused by diversion of surface water, groundwater pumping, and construction of impoundments.
The decline in populations also may be atiributed to compelition, accidental capture, drought, and other
natural causes.

Topeka Shiner

The Topeka shiner is federally listed as endangered. It is state listed as a species of cencern in South
Dakota, threatened in Kansas, and endangered in Missouri. The Topeka shiner is a small minnow that
historically was distributed (hroughout much of the Midwestern states. The fish inhabits spring-fed,
sandy-bottomed streams with good water quality. This species lives in poals and slack water areas
between riffle sequences along a stream course.

Within the Keystone Project area, the Topeka shiner vceurs in several drainage basins in South Dakota,
Kansas, Missouri, and Nebraska. Topeka shiners are known to occupy numerous small sireams in castern
Scuth Dakota, and most are concentrated in the Big Sloux, Vermillion, and James Rivers watersheds.
Survey cfforts continue to reveal additional inhabited streams. In Missouri, the proposed Keystone
pipeline ROW would pass through Caldwell and Clinton Counties. The Topeka shiner’s historical range
occurred in these two counties; however, it is belizved that the fish no longer occurs in this part of ils
former range.

Topeka shiners are epportunistic emnivore predators; their prey includes insects, algae, fish larvae, and
worms. The maximum life span of the Topeka shiner is three summers. Most reach maturity in the
spring or summer of their second year. They spawn from late-May to mid-July and deposit their eggs in
the nests of green and erange-spotted sunfish.

The Topeka shiner is susceptible to water quality changes in its habitat and has disappearced {rom scveral
sites because of increased sedimentation resulting from accelerated soil runoff. Stream modifications,
scdiment deposition, pollution, overgrazing, and predation by introduced fish are thought o have led to
the decline of the Topeka shiner across its Midwestern range.

Neosho Madtom

The Neosho madtom is federally listed as a threalened species and state listed as endangered in Missourd,
and state listed as threatened in Kansas, and Oklahoma. The preferred habitat of the adult Neosho
madtom is shallow riffles with loose, uncompacted gravel bottoms. [n the Keystone Project area, the
species has been found in the Cettonwood River in Kansas.

Larval, aquatic insects are the major food source of Neosho madtoms. These fish have a short life cycle,
with a maximum life expectancy of 3 vears, The reproductive cyele begins in March with egg
development, and continues through al Jeast the end ef July.
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The Neoshe madtom has declined because of habitat destruction. Construction of dams, dredging of
gravel, and an increase in water demands have contributed to habitat loss. Pollution from cattle feedlot
runoff also has adversely affected the fish.

Spectaclecase Mussel

The spectaclecase musse! is federally listed as a candidate species and is state listed as a species of
conservation concern in Missouri. It is found througheut the tributaries of the Mississippi and Missouri
Rivers.

This species usually occurs in medium to large rivers in microhabitais that are sheltered from the main
farce of the current.

Habitai types preferred by this species include typically shaliow riffles and shoals with a slow to swift
current, Substrate varies from boulders to sand and gravel. Except {or oceasional passive downstream
movement when adulis are disrupted from the substrate during floods, dispersal oceurs while the larvae
are encysted on their host. Fhis poses the threat of stranding during drought events.

The species appears to spawn twice a year during relatively short periods in autumn and spring, with the
entire reproductive period lasting oaly a few weeks. Autumnal reproduction is restricted to porlions of
QOctober and November, while vernal spawning occurs in April and May. The start of the reproductive
cycle may be triggered by a narrow range of water temperatures. As with most specics of freshwater
mussels, the larvae are parasitic on fish, although no specific host species have been identified for the
spectaclecase.

Higgins’ Eye Peariymussel

The Higgins® eye pearlymussel is federally listed as endangered and is state listed as a species of
conservation concern in South Dakota. This species is native to the Mississippi River and some of its
northern tributaries, Along the propased Keystone Project rowte, the Higgins' eye pearlymussel is
gxpected to oceur in the Missouri River in South Dakota. Shells of the endangered Higpgins® eye
pearlymussel recently have been found below the Gavins Point Dam; however, populations of these
mussels are not known to oceur in this reach of the Missouri River,

The Higgins® eye pearlymussel prefers areas with deep water and moderate currents; stable but not firmly
packed substrates that vary from silt to boulders; low current velocities; and mussel beds that are dense
with other associated species.

The exact breeding season for this species is unknown; however, closely related species are gravid from
September to June. Sexual maturity is reached in 612 years. with a total life expectancy of up to

5 years. This species has been found to use a large variety of fish hosts for their larvae, including the
sauger, walleye, yellow perch, larzemouth and smallmouth bass, and freshwater drum.

Scaleshell Mussel

The scaleshell musse! is federally listed as endangered; it is state listed as endangered in Kansas and as a
species of conservation concern in South Dakota. In the Keystone Project area, the scaleshell mussel is
currently found in Seuth Dakota and in a portion of the Missouri River in Nebraska. Shells of the
endangered scaleshell mussel recently have been found below the Gavins Point Dam; however,
populations of these mussels are not known ta occur in this reach of the Missouri River. No scaleshell
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mussels were found during sampling of the James River crossing for the Keystone pipeline ROW (ENSR
2006h).

Scaleshells live in medium and large rivers with stable channels and good water quality. They are usually
found in riffle habitats of the rivers with substrates including gravel, rock, and boulder, and occasionally
sand and mud. They bury themselves into the substrate with only the edge of their partialty-opened shells
exposed. As river currents flow over them, they siphon particles for food out of the water, such as plant
debris, plankton, and other inicroorganisms.

Little is known about Lhe specific reproductive requirements for this species. [t is believed to be a long-
term brooder that spawns in fall months, with females brooding the larvae in their gills until the following
spring or summer. The scaleshell mussel uses the freshwater drum as a fish host fer its larvae.

Winged Mapleleaf

The winged mapleleal is federally listed as an endangered species and is state listed as a species of
concern in South Dakota. The range of the winged mapleleal once included 13 states, where it was found
in large rivers and streams that flow into the Mississippi River and in one river that flows into the
Missouri River. Alonp the Keystone Project praposed route, this species is known to occur in the James
River. South Dakota, but no winged mapleleal were found during sampling of the James River crossing
for the Keystone pipeline ROW (ENSR 2006h).

Winged mapleleaf are found in riffles with clean gravel, sand, or rubble bottoms and in clear, high-quality
water. In the past, it also may have been found in large rivers and streams on mud, mud-covered gravel.

and gravel bottoms.

Little is known regarding the exact reproductive schedule of this species, although its lifecycle follows
that of other freshwater mussels. The larvae brood in September znd October, indicating a late spring to
fall breeding scason. It has been conflirmed that the larvae use channel catfish and blue caifish as hosts.

3.8.1.5 Federally Protected Plants

Table 3.8.1-3 lists the federally and state-protected plants potentially oceurring in the Keystione Project
area. Under common law, plants generally are treated differently than animals; they typically are
considered the privale property of the landowner. Federal repulations prehibit any commercial activity
involving federally listed plant species or the destruction, malicious damage, or removal of these specics
on federal property. Federally-protected plants include the decurrent false aster, eastern prairie fringed
orchid, western prairie fringed orchid, and running buffale clover.

Decurrent False Aster

The decurrent false aster is ederally listed as threatened and is stale listed as threatened by [linois and
endangered by Missouri. 1t occurs in seasonally flooded emergent wetlands. In the Keystene Project
area, the plant is known to occur in Madison County in Hlinois, in the floodplain of the Mississippi River.
A number of populations occur in the Mississippi River and Missouri River floodplains in St. Charles
County, Missouri.
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TABLE 3.8.1-5

Protected Plants Potentially Occurring along the Keystone Project Route

{Spfranthes vemalis}

Federal State Status and Occurrence by County ®
Species Status ND sD NE KS MO IL OK Comments
BDecurrent false aster T E -5t T- Riparian flandplains and
(Boftonia decurrens) Charles Madison betlomliands subjecl lo pariodic
Nooding
Smalf white lady's slipper T Herbaceous wetlands, prairle
{Cypripedium canoidum) weliands, and fens
Eastern prairie fringed orchid T E Herbaceous wetlands, wet prairie,
{Plantanthera levcophaea} and mesic-wel prairie
Wastern pralrie fringed orchid T 3C - SC-Day, T- Mesicwet tall-grass prairie,
{Platanthera praeciara) Ransam Yankion Seward, herbaceous wetlands, and dune
Slanton complexes
Running buffalo clover = E- Ripatian areas, woodland/praitie
{Trifolium stolonifertm) Buchanan, edge, and disturbed areas
Charilan,
Lincoln, St.
Charles
Royal catchfly E Prairies, upland forest clearings,
{Silene ragia) savannas, and disturbed areas
Prairie spiderwort T Cry, sandy prairies and grazed
{Tradescaniia bracieala) prairies
Spring ladies’ tresses E Ory to mesic forests, prakrles, and

craplands

Notes:

Beldface text indicates a federally protecled species.

E = Endangered.

5C = Species of conservation concem.

T = Threalened.

" Species destgnated as E, T, or SC by states and reporied to accur in counties crossed by the Keysione pipeline ROW.

Sources: ENSR 2006a, c; TransCanada 2007,




Decurrent false asters maintain selF-sustaining populations in habitats with moist, sandy soil; regular
disturbance (preferably from periodic flooding); and open areas with high light levels. The plant blooms
from August through October, and historically has occurred along the THinois and Mississippi River
flocdplains. Habitat destruction and modification have contributed to the species decline. The asters are
dependent on periodic disturbance from major floods, which are currently controlled by dams and levees,
and much of their former habitat has been converled 1o agricultural use (NatureServe 2006).

Eastern Prairie Fringed Orchid

The eastern prairie fringed orchid is federally listed as threatened and state listed as endangered in
IHinois. Polential habitats for the eastern prairie fringed orchid that would be crossed by the Keystone
pipeline ROW would be similar to those native prairie habitats for the western prairie fringed orchid.
This species was not identified during consultation with USFWS, Region 6 as a concern for the Keystone
Project. Coordination with USFWS and IDNR has identified the eastern prairie fringed orchid as a
species potentially occurring along the Mainline Project ROW in Madison, Bond and Fayette Counties in
Hiinois.

These orchids are found in mesic-wet calcareous all-grass sand or silt loam prairies. The plants may be
found in open graminoid {grass-like herbaceous cover composed of grasses, sedges, and/or rushes)
portions of Iake margins, sedge meadows, and marshes; wet prairies or open swamps; bogs; and
shorelines. They flower in late-June to early-July but do not flower annually.

Much of the historical habitats for eastern prairie fringed orchids has been altered by drainage and
conversion o agriculture. Because of the destruction of most of the natural grassiands east of the
Mississippi River, large populations of eastern prairie fringed orchids no longer occur in the United
States. The smali, isolated populations that remain are only infrequently visited by appropriate pollinators
{(hawk moths), further contributing to their decline (NatureServe 2006).

Western Prairie Fringed Orchid

The western prairie fringed orchid is federally listed as threatened; it is state listed as endangered in
Missouri, threatened in Nebraska, and a species of conservation concern in North Dakota and South
Dakota. Along the proposed Keystone pipeline route in Nebraska, populatiens of western prairie fringed
orchid are known to occur in Seward and Stanton Countics, and may occur at other sites in Nebraska.
The western prairie fringed orchid has not been documented recently in South Dakota, However, the life
cycle of the plant can impede its detection, and populations currently exist in the neighboring states of
Nebraska, Minnesota, and North Dakota. Potential habitat still may be found in South Dakota; therefore,
the potential exists for the orchid to be found there. Tn North Dakota, the orchid is found in Ransom
County and on the Sheyenne Naticnal Grasslands, where the Jargest population in the United States is
known to occur.

The western prairie fringed orchid is similar in appearance to the closely related eastern prairie fringed
orchid; but grows west of the Mississippi River and has generally fewer, but larger flowers than the
eastern prairie fringed orchid. The western prairie fringed orchid inhabits tall-grass calcareous silt loam
or sub-irrigated sand prairies, where it flowers from May to August.

Declines in western prairie {ringed orchid populations have been cavsed by drainage and conversion of its
habitats to agricultural production, channelization, siltation, road and bridge construction, grazing,
haying, and herbicide application.
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Running Buffalo Clover

Running buffalo clover is federally lisied as endangered and is state listed as endangered by Missouri. [n
the Keystone Project area, the plant oceurs on the floodplain of the Cuivre River in Cuivre River Slate
Park in Lincoln County, Missouri.

Running buffalo clover occurs most commonly in mesic woodlands in partial to filtered sunlight, where
there is moderate periodic disturbance, such as mowing, trampling, or grazing. Running buffalo clover
has been reported in disturbed woodland habitats, including floodplains, streambanks, grazed woodlots,
mowed paths, old roads and trails; mowed wildlife openings within mature forests; and sleep, weedy
ravines. The clover may prefer soils underlain with limestone or other calcareous bedrock. It blooms
from mid-May through early June.

Declines of running buffale clover have been attributed to: (1) habitat destruction, {2) poor dispersal
foliewing the elimination of bison and other large herbivores, (3) loss of the natural grazers, (4) increased
grazing from cattle and rabbits, and (5) competition {rom exotic plants (NatureServe 2006).

3.8.1.6 Potential Impacts and Mitigation for Federally Protected Species

Preliminary data identified 55 federally or state-listed threaiened, endangered, or candidaie species
potentially occurring within or near the Keystone Project ROW that could be affected by construction.
USFWS Region 6 determined that 14 federally listed species and two candidate species are known to
occur along the Keystlone Project route and may be affected by its location or construction activitics. An
additional five federally listed species and two candidate species were identified as occurring along the
Keystone Project ROW during consultations with KDWP and SDGFP. Designated critical habitats for
federally listed species also were identified along the Keystone Project ROW.

Federally Protected Birds

Types of impacls on protected birds would be generally similar to those described for wildlife in
Section 3.6.5Table 3.8.1-1 lists federally and state-protected birds. The Mainline Project and Cushing
Extension pipeline could affect these species by:

» Habitat loss, alteration, and fragmentation;

» Loss of breeding success frem exposure to construction and operations noise, and from increased
human activity;

¢ Direct mortality from project construction and operalion;
¢ Direct mortality due to collision with or electroculion by power lines; and

= Lossof individuals and habitats due to exposure to toxic materials or crude oil releases
{addressed in Seclion 3.13).

Keystone has committed to implementing the following measures in its Mitigation Plan {Appendix B):

« Keystone will contract a qualified biologist to conduct g survey of breeding bird habitat within
330 feet from proposed surface disturbance activities that would occur during the breeding
season. The biologist will document active nests, birds, and other evidence of nesting (e.g.,
mated pairs, territorial defense, and birds carrying nesting material or transporting food). If an
active nest of a federally or state-protected bird species (Table 3.8.1-1) is documented during the
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survey, Keyslone will work with the relevant regulatory authoerities te determine whether any
additional protection measures would be required.

» [mmediately prior to construction activities during the raptor breeding season {February 1-
July 3 1), breeding raptor surveys will be conducted by a qualified biologist through areas of
suitable nesting habitat to identify any potentially active nest sites in the Keystone Project area.
If raptors are identified within 0.3 mile of the construction ROW, Keystone will work with the
relevant regulatory authorities to develop mitigation measures. These measures will be
implemented on a sile-specific and species-specific basis, in coordination with federal and state
apency wildlife hiologists.

Wildlife habitat loss or alteration [rom construction of the Keystone Project pipelineg is described in
Section 3.5.5. Most affected habitat would include croplands {13,594 acres) and grasslands (4,112 acres),
followed by wellands and open water {845 acres) and upland and riparian forests (1,078 acres)

{Tabhle 3.6.5-1). Laoss ol shrublands and wooded habitats would be long term (5-20 years) in reclaimed
areas of the construction ROW, Additional hedgerow or windrow habitats aiong fields that were too
small to be quantified (habitats less than 50 feet wide were not mapped) across the 1.370-mile ROW also
would be lost. The incidence of eleclrocution and collision mortality would be increased by construction
and operation of approximately 161 miles ol new electrical power lincs from generation sources to the
pump stations. Because of the linear nature of the ROW, Lhese long-ferm habilat losses represent a small
arca of the total available habitat and therefore are expected to have little effect on wildlife species
(Table 3.6.5-1).

In addition to these general impacts. specific impacts and mitigation measures have been identified for the
species described below.

Bald Eagle

Potential impacts to bald eagles include lang-term loss or alteration of potential breeding, foraging, or
winter habitats due lo the removal of large trees and snags in the vieinity of large reservairs, lakes, rivers,
or streams—especially in the vicinity of the Missouri and Mississippi Rivers. Habital fragmentation from
ROW crossings through forested floodplains of large rivers and habitat degradation from invasion of
noxious species are also polential impacts from censtruction. Habitat degradation and forage species
declines may occur because of waler withdrawal for hydrestatic testing. Direct morlality of adults and
juveniles may occur due to collisions with construction vehicles or power lines, and mortality of eggs or
young may occur due to nest disturbances.,

Because bald caples are particularly sensitive to human disturbance at nests and communal roosts,
protective buffers should be implemented around these areas. Disturbances near an active nest or within
line-ol-sight of the nest could cause adult eagles to discontinue nest building or abandon eggs. Recent
survey work and agency consultations have identified 11 bald eagle nests within 1 mile of the Project
ROW (Table 3.8.1-6). Generally, bald eagle nest buffer recommendations include restricting activities
within 1 mile of bald eagle nests in open country. In more heavily forested or mountainous areas, where
the line-of-sight distance from the nest is shorter, this buffer dislance potentially could be reduced.
Puring the nesting season, bald eagle nest buffers should receive maximum protection. Seven of nine
bald eagle nest sites along the Mainline Project were within ! mile of the pipeline ROW, and both of the
two nest sites along the Cushing Extension were within 1 mile of the pipeline ROW (Table 3.8.1-6).

For some activities (construction, seismic exploration, blasting. and timber harvest) a limited-disturbance
home-range buffer may be required to extend outward into potential foraging habitat for 2.5 miles from
the nest. No identified bald eagle nest sites appeared to occur within 2.5 miles of the proposed blasting
locations (Table 3.8.1-6).
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TABLE 3.8.1-6
Bald Eagle Nest Sites and Territories along the Keystone Project Route
Distance from
Right-of-Way
{Observation
Milepost State County Date) Comments
Mainline Project
7.4 Norih Dakata  Cavalier 2,859 feet Historical nest on south hank of
{February 2007)  Pembina River
4356 South Dakota  Yankien 220 feet to the Actively incubating, twa aduits present,
east {April-May on north bank of Missouri River;
2008) immature bald eagle present 0.5 mile
west of nest sile
658.5 Kansas Marshal} 2,026 fest Two adults flushed fram {ree near nest
{January 2007)
985.7 Missouri St Charles 958 faet Adult on nest, Cuivre River
{January 2007}
8E5.7 Missouri ot Charles 1,557 feet Partially collapsed nest, Cuivre River
{January 2007)
989.2 Missoun St Charles 7,708 feat Nest - west side of drainage, Cuivre
{January 2007) and Missouri River finodplains
889.4 Missouri 5t Charles Unknown Active nest
distance
{October 2008)
1021.0 Missouri 5t. Charles 2,900 feest Historical nest on west bank in
{danuary 2007) Confluence Slate Park
1021.0 Missour St Charles 6,744 feet Alternate nest on island on west side,
{January 2007) south of Confiuence State Park
Cushing Extenslon
76.2 Kansas Dickinson 2,081 feet Nest — within 0.5 mile of ROW
{February 2007}
2853 Cklahoma Payne 4,056 feet Collapsed nest within 1 mile of ROW
{February 2007}

Sources. ENSR 2006c, 2006d, 2D07a.

Human disturbances to communal winter rocsts and loss of eagle wintering habitat can cause undue
stress, leading to cessation of feeding and failure to meel winter thermoregulatary requirements. These
effects can reduce the carrying capacity of preferred wintering habitat and subsequent reproductive
success for the species. Twenty-four major river crossings were selected i consultation with USFWS
(John Cochnar, USFWS, February 5, 2007) for surveys of potential bald eagle winter roost areas on the
Mainline Project ROW (Table 3.8.1-7). Ofthese, 14 were found to be frozen solid or supported no
suitably sized perch trees near the ROW (ENSR 2007a). Seven major river crossings were selected for
surveys of potential bald cagle winter roost areas on the Cushing Extension ROW (Table 3.8.1-7); of
these, all were found to contain suitable habitat (ENSR 2007a).
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