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small stream or river crossings not spanned by HDDa. If spilled oil is released to the flooded area,
especially to flowing waters, oil could be distributed to adjacent tenestrial, wetland, and aquatic habitats
that normally would not be exposed. These habitats and natural resources, as well as human uses of the
habitats and resources, may be exposed to the spilled material.

Concern was expressed in cornYrents on the draft EIS relative to potential spray zones associated with
operational leaks from the proposed pipeline. Winds, especially high-velocity sustained winds, could
spread material released under pressure from hole(s) in the top hemisphere of an exposed portion ofthe
pipeline to create a "spray zone." To generate a spray zone a potential leak would need to occur on the
upper hemisphere of the proposed pipeline. If corosion related leaks occurred, they would typically
occur on the lower hemisphere of the pipeline and would likely be associated with entrained water. The
implementation of the Project-specific Special Conditions developed in consultation with PHMSA would
make such leaks highly unlikely. Potential leaks on the upper hemisphere of the proposed pipeline would
likely be associated with accidental equipment impact. However, the likelihood of such events is
significantly reduced by the 4-foot minimum cover requirement in most areas and the implementation of
public awareness and damage prevention programs. However, if such a release were to occur, ejected
material could form a cloud of mist and fine particles, and could be carried downwind. The extent of
distribution would depend on wind velocity, direction of the released spray (e.g., downward into the
ground, horizontal, or skyward), and characteristics of the release (e.g., pressure in the pipeline, type of
oil, size of hole). Under most scenarios, the pressure in the pipeline would drop quickly, the release
would be highly visible, and immediate pipeline spill control and shutdown actions would be taken5 by
the CMP and SCADA as well as the onsite personnel. If a leak would occur on the upper hemisphere of
the pipeline, Keystone has estimated that the maximum spray zone for an exposed portion of the pipeline
would be in the range of 75 to 400 feet (i.e., the areal extent of the release to land would be limited to a

few acres or less in the immediate area of the release point and downwind of the release point).

Major flooding or adverse weather conditions (e.g., high winds, tornados, blizzards, and extreme cold)
could limit Keystone's abiliry to detect small releases and/or hinder the spill response contractors from
implementing timely and effective oil spill containnrent and cleanup operations. Response actions
appropriate for these conditions would be addressed in the ERP and the PSRP (see Section 2.4.2.2).

3.13.5.2 Keystone Response Time and Actions

For spills ranging in magnitude from very small to substantive, response time and actions by responders
would most likely prevent the oil from reaching sensitive receptors or would contain and clean up the
spills before sig:rificant environmental impacts occurred. Most spills in this category are likely to occur
on construction sites or at operations and maintenance facilities, and would not be released to the
environment outside of these Project-related areas.

For large spills, very large spills and potentially some substgntive spills, especially those that reach
aquatic habitats, the response time between initiation of the spill event6 and arrival of the response
contractors would influence the magnitude of impacts to the environmental resources and human uses.

This would be particularly true if the oil reaches flowing waters in major rivers. Once the responders are

a These type ofevents account for less than 4 percent ofspills (see Table 3.13,1-3) and Keystone has a proactive,
preventative plan to shut down the pipeline ifsevere weather or any other natural event poses a tkeat to the pipeline

integrity.
5 The SCADA system would shut down the pipeline within l2 minutes of detection of the release (Sections2.4.2.l
and 3.13.5.5).
6 "Initiation of the event" means when the oil began to leak or spill to the environment, not when it is detected by
either the SCADA or other.means. There may be a substantive delay betrveen initiation and detection, particularly

for slow or pinhole leaks under snow or below ground.
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at the spill scene, the efficiency, effectiveness, and environmental sensitivity of the-response actions (e.g,,

containment and clean up of oit, and protection of resources and human uses from further oiling) would

substantively influence the type and magnitude of additional environmental impacts.

In response to a DOS data request, Keystone presented its approach to spill response under two

hypot^hetical spill scenarios difined by DOS. The trvo spill scenarios presented to Keystone and its

risponp to thise scenarios provide an opportunity to review the level ofpreparedness and foresight that

would be in place relative to potential spills from the proposed Project.

The first hypothetical spill occurs in the summer in an area with deep groundwater, relatively flat terrain,

at least 2 miles from any navigable stream, no wetlands within I mile, and with no nearby private water

wells or public water intakes. The second hypothetical spill occurs in the winter in an area of relatively

shallow groundwater (25 feet bgs), sloping terrain, nearby wetlands, and a navigable stream within 1,000

feet, incl-uding private water weils within 100 feet of the release site and a public water intake 2 miles

downstream.

For each of these scenarios, Keystone describes the following:

. Response procedures including pipeline shutdown, commencement of field response, spill

assessment, and development of incident command post;

o The potential horizontal and vertical spread of crude oil into the environment;

. Response tactics employed for source control;

o Cleanup approaches for spills on land including containment methods and removal methods;

o Cleanup approaches for spills to groundwater including options for short- and long-term

remediation;

o Cleanup approaches for spills on calm or slow moving water (lake or pond) and to flowing water

(stream or river);

r Cleanup approaches for spills that occur on ice or under ice; and

o Cleanup approaches for spills in wetland areas.

DOS and PHMSA have reviewed these hypothetical spill response scenarios prepared by Keystone and

would also review a final ERP to be prepared by Keystone prior to startup of the proposed pipeline (see

Section 2.4.2.2 for additional informition on the Keystone ERP). Based on its review of the hypothetical

spill response scenarios, DOS considers Keystone's response planning appropriate and consistent with
accepted industry practice.

3.13.5.3 Factors Affecting the Behavior and Fate of Spilled Oil

The primary and shofier-term processes that affect the fate ofspilled oil are spreading, evaporation,

dispersion, dissolution, and emulsification (Payne et al. 1987, Boehm 1987, Boehm et al, 1987, Overstreet

und Galt 1995). These processes are called weathering. Weathering dominates during the first few days

to weeks of a spill. A number of longer term processes also occur, including photo-degradation and

biodegradation, auto-oxidation, and sedimentation. These longer-term processes are more important in

the later stages of weathering and usually determine the ultimate fate of the spilled oil that is not

recovered by the cleanup program.
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