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Q. State your name and address for the record. 

A. My name  is Phyllis Young.   I reside in Fort Yates, North  Dakota on the   Standing 

Rock  Indian Reservation 

 

Q. What  is your occupation? 

A. I serve as a Tribal Council representative on the Standing Rock  Sioux  Tribal 

Council. I have spent my career addressing housing needs on the Reservation as a longtime 

commissioner of the Standing Rock Housing Authority, and working for the protection of our 

natural resources, both within our Reservation and in the sacred Black Hills. 

 

Q. Did you grow up on the Standing Rock    Reservation? 

A.   Yes, as a child, I lived in the most beautiful place in the world, in the river bottom 

of the Missouri River, for my first ten years. I was free. I ate a healthy diet from the gardens we 

planted and the natural foods growing on the land. We drank water right from the Missouri 

River.  It was pure then. 

 

Q. Tell us a little bit about your childhood. 

A.   I am a child of Oahe.   When  I turned  10, the Oahe Dam  inundated  our  homeland. 

One hundred and ninety-seven families on our Reservation were forced to move, in the middle of 

the winter in January, 1960. Our homes were  never  re-built  or  compensated  for.  For  the first 

time, we knew hunger, and I experienced  homelessness  due to the  development  of the  dams,  in 

the national interest. Our lives were totally disrupted. The dam created welfare and took away 

our Tribal self-sufficiency. It created all of the social pathologies that result from removal from 

one's  homeland. 

Q. The Oahe Dam is a big energy project, but it is approximately  100 miles from the 

Standing  Rock  Reservation. Can  an  off-Reservation  project  have  that  much  impact  on  the 

reservation? 

A. The Oahe Dam  is a federal  project,  and the government  took  56,000 acres of our 

Reservation   land   pursuant   to   the   Act   of   September   2,   1958  (Public   Law   85-915),   and 
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subsequently the Act of October 30, 1992  (Public  Law  102-575).  The  Standing  Rock  Sioux 

Tribe was forced to sue the Corps of Engineers from illegally condemning Treaty-protected land, 

under the Fifth Amendment of the United States constitution. Our Tribe has always defended 

our Treaty rights, and we shall do so in light of the Treaty violations poised by the Keystone 

Pipeline. 

The Standing Rock Sioux Tribe possesses Treaty rights that cannot be delegated to a 

corporation such as TransCanada. We also  have  aboriginal  rights,  and  as  a  result  all 

development projects must comply with the National Historic Preservation Act. We are concerned 

with the environment throughout what is now Western South Dakota, but which is our Treaty-

protected  land.   The environment is not defined by artificial   boundaries. 

 

Q. Explain the Treaty rights of the Standing Rock Sioux Tribe. 

A. The Standing  Rock  Sioux  Tribe  is  comprised  of  constituent  bands  of  the Great 

Sioux Nation. The Great Sioux Reservation was established in the Treaty of Fort Laramie of 

April 29, 1868, comprising the Missouri River and all of present-day South Dakota west of the 

Missouri. (15 Stat. 635). The pipeline route runs directly through our Treaty-protected lands. 

Consequently, I am also concerned with the potential environmental impacts in our Treaty 

territory  and the effect on our Treaty  rights. 

Article 12 of the 1868 Fort Laramie Treaty prohibits any cession of  Sioux Nation Treaty 

lands without % majority consent of the Sioux. (15 Stat. 638). Nevertheless, the clamor for gold 

in the Black Hills led Congress to enact the Act of February 28, 1877 (19 Stat. 254), which was 

an unconstitutional taking of over 7 million acres in the sacred Black Hills, from the Great Sioux 

Reservation. In response to land pressure for homesteaders, Congress subsequently passed  the 

Act of March 2, 1889 (25 Stat. 888), which further reduced our land base and divided the Great 

Sioux Reservation  into our present-day  Reservation  lands. 

The  Standing  Rock  Sioux  Tribe  and  Great  Sioux Nation  have  continuously  asserted our 
 

 

Treaty rights to the Black Hills and  1868 Fort Laramie Treaty lands..  In  1975, the United  States 

Court   of   Claims   awarded   the   Sioux   Nation   $108   million,   including   interest,   for   the 

unconstitutional  taking  of this  land.   ( United States  v.  Sioux  Nation  of Indians,  518 F.2d  1298 

(Ct.  Cl.  1975)).   The  court  declared  that,  "A  more  ripe  and  rank  case  of dishonorable  dealings 

will  never,  in  all  probability,  be  found  in  our  history."    (Id   at  1302).     The  Supreme  Court 
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affirmed the Court of Claims ruling, but the Great Sioux Nation and Standing Rock  Sioux Tribe 

have not accepted the monetary damages.  ( United States  v. Sioux Nation  of Indians, 448 U.S. 

371 (1980).   Accordingly,  we retain our claim to this land under the Fort Laramie Treaty. 

There have been various proposals in Congress to resolve the Sioux Nation  land  claim. 

(E.g. 99th Cong., S. 1453, Sioux Nation Black Hills Act). We continue to pursue a just and 

honorable resolution to the Treaty violations of the United States. In fact, on May 4, 2012, the 

United Nations Special Rapporteur for the Rights of Indigenous Peoples, S. James Anaya, issued 

the following statement about the claim of the Great Sioux Nation and the Standing Rock Sioux 

Tribe, under the  1868 Fort  Laramie Treaty: 

 
The Black Hills in South Dakota... hold profound religious  and 

cultural significance to the (Sioux Nation). During my visit, indigenous 

people reported to me that they have too little control over what happens 

in these places, and that activities carried out around them at times affront 

their values. It is important to note, in this regard, that securing the rights 

of indigenous people to their lands is of central importance to indigenous 

people's socio-economic development, self determination and cultural 

integrity. 

 
Our land claim under the 1868 Fort Laramie Treaty is acknowledged at the United 

Nations. Our Treaty rights are the basis of our existence as a Tribal Nation. They are not a 

historical anomaly; they are valid existing legal claims under federal and international law. As 

the U.S. Supreme Court stated, 

 

The Indian nations had always been considered as  distinct, 

independent political communities, retaining their original rights, as the 

undisputed possessors of the soil, from time immemorial... The very term 

"nation" so generally applied to them, means "a people distinct from 

others." The constitution, by declaring treaties already made, as well as 

those to be made, the supreme law of the land, has adopted and sanctioned 

the previous treaties with the Indian nations, and consequently admits their 

rank among those powers who are capable of making treaties. The words 

"treaty" and "nation" are words of our language, selected in our 

diplomatic and legislative proceedings, by ourselves, having each a 

definite and well understood meaning. We have applied them to Indians, 

as we have applied them to other nations of the earth. They are applied to 

all in the same sense. 

 

( Worcester v. Georgia, 31 U.S. (6 Pet.) 515, 559-560  (1832)). 
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Under the Fort Laramie Treaty, we have the right to a healthy environment. Article 2 of 

the Treaty describes our ownership interest to the lands of the Great Sioux Reservation, as "set 

apart for the absolute and undisturbed use and occupation ..." of the Great Sioux Nation. (15 Stat. 

635). The revised route of the Keystone XL Pipeline would cross this land, for hundreds of 

miles. Under Article 11 of the Fort Laramie Treaty, "Should such roads or other works be 

constructed on the lands of their reservation, the Government will pay the tribe whatever amount 

of damage may be assessed by three disinterested commissioners to be appointed by the 

President for that purpose, one of said commissioners to be a chief or head man of the Tribe." 

(15 Stat. 638). Thus, under Article 11 of the Fort Laramie Treaty, we are entitled to have a seat 

at the table on decisions involving projects such as the Keystone XL Pipeline. 

 

Q. Did the State Department consult with the Standing Rock Sioux Tribal 

government on the Keystone XL Pipeline? 

A. No. 
 

 

 

Q. Did TransCanada consult with the Standing Rock Sioux Tribal government on the 

Keystone XL Pipeline? 

A.  No.  Instead, there were efforts to co-opt certain Tribal communities.   I  reference 

the TransCanada memorandum dated November 13, 2013, exhibiting disrespect to Tribal 

members of the Cheyenne River Sioux Tribe; and the TransCanada letter dated July 18, 2012, 

attempting to bribe the Ideal community on the Rosebud Reservation. TransCanada has never 

demonstrated any respect for the Indian Nations. That is why the PUC should deny certification 

of the permit for the Keystone XL Pipeline Project. 
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STATE OF NORTH DAKOTA ) 

SIOUX COUNTY ) 

 

 
SUBSCRIBED and SWORN to before me 

this  ......_. .....,-- 
TAMERA ALKIRE 

Notary Public 
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Q. State your name and address for the record. 

A. Errol D Crow Ghost Jr., 207  1st Avenue W, McLaughlin,  South  Dakota. 
 

 
Q. What is your occupation? 

A.  Director I Administrator of the Standing Rock Sioux Tribe Department of Water 

Resources. 

 

Q. Summarize your  education  and professional  background. 

A.  I earned a Bachelor's Science Degree  in  Restoration  Ecology,  from  the  Salish- 

Kootenai College in 2002. I have worked as a professional Fire Fighter  for  Chief  Mountain 

Hotshots in the U.S. Bureau of Indian Affairs from 1997-2002. I have served on the Standing 

Rock Tribal Council as a District Representative of the  Bear  Soldier  District  2009-2013,  and 

served on the Health, Education and Welfare Committee. I am a veteran of the armed forces, 

with an honorable  discharge  in  1996.  (Army Active). 

 

Q. Describe your duties as Director of the Standing Rock Sioux Tribe? 

A.  I supervise all of the  Department's  activities  involving  the regulation  of water 

flows and water quality on the Standing Rock Indian Reservation. I oversee implementation of 

the Standing Rock Sioux Tribe Water Code, which requires permits for most diversions of 

surface and groundwater. I also supervise all Clean Water Act Section 106 activities, including 

the maintenance of baseline water quality data through the sampling and analysis of surface 

water and ground water resources, and the development of water quality standards for the 

Standing Rock Reservation. This involves calibration of testing and sampling equipment, 

including maintaining required updates, sample collection methods, chain of custody forms, 

quality control practices and quantitative analysis procedures, and use designations of our waters. 

As needed, our Department also samples for domestic drinking water source supplies for 

appropriate parameters, and consults with the Standing Rock Municipal, Rural and Industrial 

Water Supply system on compliance with the Clean Water Act and Safe Drinking Water Act. 

I assist with the coordination between the Standing  Rock  Sioux  Tribe  and  state  and 

federal water management agencies. The Standing Rock Sioux Tribe is engaged in a multi-year 

effort  to  identify  needed  water  flows and perfect  our reserved  water  rights,  through negotiations 
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with water teams appointed by the governors of South Dakota and North Dakota. I serve as the 

lead Tribal agent with the Army Corps of Engineers on the management of Missouri River water 

flows. I also serve as a lead organizer on the Standing Rock Emergency Response Committee, 

for purposes of responding to chemical or other spills, flood management and related emergency 

response by the Tribal government. 

 

Q. What is the Winters Doctrine? 

A.  The judicially crafted Winters Doctrine (1908) provides water  for the needs  

of Native Americans who reside on Tribally-reserved lands. This judicial guarantee is highly 

significant, given the demands for this critical natural resource in a region where water is often 

not abundantly available. 

Water policy in the Great Plains is shaped by powerful political forces. Economic 

demands translate into political pressures and ultimately into water law. State water laws are 

generally designed to allocate water for "beneficial uses," following the doctrine of prior 

appropriation. Stressing uses, rather than needs, is inconsistent with Native American ideals, 

whereby water, like other aspects of the environment, is connected to a higher sacred order. 

Consequently, European American water schemes have often been in conflict with Native 

American concepts. As Director of the Department of Water Resources, it is my job to reconcile 

Lakota values with modem regulatory requirements, for the optimal protection of our water. 

In 1908, Native Americans prevailed in the landmark case Winters v. United States, 207 

U.S. 564 (1908). The case involved the Gros Ventres and Assiniboines of the Fort Belknap 

Reservation in Montana and their right to use the water of the Milk River. When farmers 

upstream diverted water upstream, the United States brought an injunction against them, 

reasoning that this left insufficient water for agriculture on the reservation. The  farmers 

appealed. On January 6, 1908, the Supreme Court ruled in favor of the United States and the 

Native Americans, arguing that the establishment of the Fort Belknap Reservation entitled the 

Native Americans to perpetual use of the water that it contained. Their rights were "reserved" at 

the date of establishment (1888), and, contrary to the doctrine of prior appropriation, those rights 

could not be lost through nonuse. 

The Winters Doctrine was a major victory for all Native Americans, serving notice that 

state laws are secondary to federally  reserved  water rights and preventing  prior   appropriation 
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schemes from extinguishing Native American needs. In 1976, in Cappaert v.  United States, 426 

U.S. 128 (1976), the doctrine was extended to groundwater use on or near federally created 

reservations. 

As a result of these court cases, under federal law, the Standing Rock Sioux Tribe 

possesses reserved water rights for all present and future beneficial uses that are necessary for 

our Reservation to be a permanent homeland for our people. We own land, and we own the 

water rights needed for our land to sustain our people through the generations. In times of 

shortage, our priority date traces back to the establishment of our Reservation in the 1868 Fort 

Laramie Treaty. We possess the senior water right. Our reserved water rights are very important 

to our Tribe. 

While the Winters Doctrine protects Native American water rights, this protection is still 

vulnerable to changes in the prevailing political climate. Consequently,  I am very concerned 

with the water use by TransCanada in the construction of Keystone Pipleine, as well as the 

potential pollution that would result from the release of oil near one of the many river crossings 

in South Dakota. (Peter J. Longo University of Nebraska, Kearney). 

 

Q. What waters does the Tribe claim a right to under the Winter Doctrine? 

A.   We possess reserved  water rights to all waters arising on, bordering  or   

crossing our Reservation, and aquifers subsurface to our lands. This includes extensive rights to 

divert water from the Missouri River, Grand River, Cannon Ball River, Cedar Creek, Porcupine 

Creek, Oak Creek and our groundwater. 

 

Q.  Does the Winters Doctrine include the right to future  water use on  the 

Reservation? 

A.     Yes.    It extends  to  all  reasonable,  beneficial  uses  that  are  needed  in  the 

present and in the  future. 

 

Q.  How do you know much water you will need in the future? 

A. We are engaged in a process with the States of South Dakota and North   

Dakota, by which a Tribal water team appointed by the Tribal Council meets bi-monthly with 

teams appointed by the governors.  The purpose is to address the present and future water 
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consumptive needs of the Tribe, and the Missouri River water levels and Grand River instream 

flows that are needed to fulfill our needs. 

 

Q. Is the Winters Doctrine a federal law? 

A.  Yes. Compliance with the Winters Doctrine would be required under Amended 

Condition number 1 in the 2010 Final Order in HP 09-001. 

 

Q.  Will construction of the Keystone Pipeline affect the waters claimed by the Tribe 

under the Winter Doctrine? 

A.  Yes. Keystone has estimated that the construction of the pipeline will require 79 

million gallons of water. The Standing Rock Sioux Tribe asked TransCanada interrogatories 

about the points of diversion for all of this water, and they gave unclear, even conflicting 

answers. So we really do not know the sources from which TransCanada will take water. But 79 

million gallons equals approximately 250 acre-feet - and that is a significant amount of water to 

be taken from tributaries to the Missouri River in western South Dakota, even if for temporary 

use. I do question that amount as too conservative for a construction project of that magnitude. 

We asked TransCanada for information supporting that calculation, and none was provided. 

 

Q. How has the recent drought affected the waters the Tribe? 

A.   Our waters are in danger. The snow melt from the Rocky Mountains  is  declining 

annually. Data from stream gages of the U.S. Geologic Survey preliminarily indicate diminished 

streamflows is a long-term trend, for important tributaries to the Missouri River. I also make 

reference to Cook et al, Unprecedented 21st Century Drought  Risk  in the American Southwest 

and Central Plains, J. ADVANCEMENT OF SCIENCE (Feb. 12, 2015), which states, 

In the multi-model mean, all three moisture balance metrics show 

markedly consistent drying during the later half of the 2151 century... the 

consistent cross-model drying trends are driven primarily by the forced 

response to increased greenhouse gas concentrations, rather than any 

fundamental shift in ocean-atmospheric dynamics. 

 

Consequently, I remain concerned that the drought is indeed long-term. This jeopardizes 

our way of life as hunters. Some people call it being an outdoorsman, but to the Lakota, 

subsistence  hunting  has  always  been  a way  of life, and  it remains  so today.   The long-term 
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drought affects wildlife. There is less vegetation cover in the riparian areas. Farmers are being 

forced to take land out of the CRP program to maintain their harvest of hay and feed for 

livestock, which further diminishes wildlife habitat. Our surface waters are increasing in 

temperature, resulting in fish kills, on the Standing Reservation - right here in South Dakota. I 

reference the study by the National Wildlife Federation, Great Plains: Wildlife in the Grips of 

Heat Waves and Drought. 

 

Q.  TransCanada has  identified  the  Little  Missouri  River,  Cheyenne  River, North 

Fork of the Moreau River, Bad River and White River s water sources for significant depletions 

for hydrostatic testing and other construction activities. Are these river systems in South Dakota 

potentially impacted by long-term drought? 

A. Yes. 
 

Q.  If Keystone withdraws water from these river systems, is it possible that 

downstream water users, including Tribal water uses and non-Indian farmers and ranchers, will 

have adequate water supplies? 

A.  Yes, in a drought condition, these rivers do not carry unappropriated water in the 

quantities needed by TransCanada for construction of Keystone XL. TransCanada has not 

complied with Finding of Fact number 41, in which the temporary water use permitting process 

was deemed underway. 

The treatment of water in the Construction Mitigation and Reclamation Plan (CRMP) 

reflects the problem with the CRMP generally, from an ecology standpoint. It is too general, too 

vague. For example, it states, "Throughout construction, the contractor shall maintain adequate 

flow rates to protect aquatic life and to prevent the interruption of downstream uses." 

(TransCanada 2008) p. 53. However, no specific steps are identified. Instead, TransCanada 

identified stream systems throughout South Dakota from which it seeks to divert water, which 

are already over-appropriated during drought conditions. There is already environmental  stress 

in these riparian habitats. The platitudes in the CRMP are meaningless, in light of the water 

requirements for construction. Amended Conditions number 13-14 will not be achieved due to 

the lack of specificity with respect to mitigation in the CRMP. 
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Q. Will construction of the Keystone Pipeline affect water quality? 

A.     Yes.  We have learned more about the potential impacts of pipeline  construction 

from the release of the U.S. State Department Supplemental Environmental Impact Statement 

(SEIS) in January, 2014. The SEIS identifies "Construction-related impacts" as including 

"Temporary increases in total suspended solids (TSS) concentrations and increased 

sedimentation during stream crossings." (US DOS 2014). The pipeline will cross the Little 

Missouri and North Fork of the Grand River, which directly flows onto the Standing Rock 

Reservation. Both of these waters are currently listed as impaired waters under the Clean Water 

Act, due to high levels of TSS. The 2012 S.D. Integrated Report for Surface Water Quality 

Assessment states, "The Little Missouri River is listed as impaired for TSS... (and) Elevated 

specific conductance and sodium absorption ratios (SAR) are typical of the entire (Grand River) 

basin." (S.D. DENR 2012, pp. 96, 111). The construction activities associated with stream 

crossings will exacerbate the current water quality impairments of these waters of the Standing 

Rock Sioux Tribe. 

The EPA has urged that this issue be addressed, in order to ensure that Indian water rights 

are not adversely impacted by Keystone XL. I reference the EPA letter dated July 16, 2010, 

stating "We recommend ... (that the State Department) address the potential impacts to areas 

where Tribes may have unadjudicated claims to water bodies that could be affected by spills. 

From the proposed pipeline." Giles July 16, 2010, encl. p. 6. However, this has never  been 

done. Consequently, the project will infringe upon the reserved water rights of Standing Rock 

and other South Dakota Tribes, in violation of Amended Condition number 1 in the 2010 permit, 

requiring compliance with all applicable laws. 

 

Q.    Would a release of oil from the Keystone  Pipeline  near  the  Grand  River or 

Missouri River affect the waters claimed by the Tribe under the Winter Doctrine? 

A. Yes, very possibly. 
 

Q. Are you concerned about that? 

A.    The most direct threat to our water stems  from  potential  spills.  Many 

recommendations for pipeline safety and spill response have been ignored or glossed over. The 

EPA explained  in a letter dated July  16, 2010, 
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The potential human health impacts associated with both air emissions 

from refineries and the potential contamination of drinking water supplies 

from an oil spill have not been evaluated. We recommend that the State 

Department prepare a health risk assessment to specifically address these 

issues as they relate to low income, minority and Tribal communities. 

(Giles, July 16, 2010, p.6). 

 

For these reasons, the State Department FEIS on the Keystone XL Pipeline was rated as 

insufficient by the Environmental Protection Agency. (Giles, June 6, 2011). 

 

Q.  In the Final SEIS volume on "Potential Releases" the State Department  estimated 

that any spills would likely be minor.  So why are you concerned? 

A.   There have been numerous significant oil spills since TransCanada was awarded its 

S.D. permit on June 29, 2014. In the last three months there have been significant spills affecting 

the Missouri River basin - the Bridger Pipeline spill which released 40,000 gallons of crude 

into the Yellowstone River and shut down the drinking water system in Glendive due to benzene 

in the water, and 3 million gallons released from a Summit Midstream Partners pipeline near 

Williston, N.D. From Montana, to Arkansas to Michigan, communities are affected by oil 

pipelines, especially when heavy tar sands crude is transported. 

TransCanada's spill frequency  estimates  are  widely  considered  by  objective 

commentators to be too conservative. I reference the Congressional Research Service, Oil Sands 

and Keystone XL Pipeline: Background and Selected Environmental Issues, CRS REPORT TO 

CONGRESS (2012): "the pipeline's operating parameters - temperature and pressures higher than 

conventional crude pipelines - would yield spill frequencies above  historical  averages ... 

Keystone has operated the Keystone mainline pipeline and the Cushing Extension since 2010. 

Since that time  the  Keystone  Pipeline  has  generated  14 unintentional  releases." p.  39; Daniel 

J. Graeber,   Are Pipeline Spills a  Foregone Conclusion,   May 21, 2013, posted at 

http://oilprice.com/TheEnvironment/Oil-S pills/Are-Pipeline-Spills-a-Foregone-Conclusion.    

(emphasis added). 

 

Q. Are you familiar with TransCanada's safety record?  Explain.  
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A. From   2011-2013,   the   Coast   Guard   National   Response   Center   indicates that 

TransCanada had 34 reported spills, and was required to contribute $118 million for remediation. 

The Pipeline and Hazardous Materials  Safety Administration  has been critical of TransCanada's 

safety record, denying numerous waiver requests (reference PHMSA letters dated June 27, 2011, 

June 27, 2011, June 27, 2011, July 26, 2010, July  16, 2010  and May  5, 2010).   PHMSA  wrote 

"PHMSA is denying your May 26, 2010 special permit application based on operator compliance 

issues related to not performing  weekly aerial patrols and quarterly  ground controls as required." 

(PHMSA,   June   26,   2011).     That   is  a  repeated   complaint   by  the   federal   regulators   with 

TransCanada -a lack of on-going monitoring for leaks. 

Safety may be further compromised by the low cost of oil at present. The production of 

tar sands is jeopardized by high productions costs generally. The decreasing cost of oil enhances 

the importance of Keystone XL as a cost-effective means of transporting tar sands crude, as 

compared to rail. So the Keystone XL Pipeline will result in the production of greater  amounts 

of tar sands, and will increase greenhouse gas emissions. 

That exacerbates the long-term severe drought currently affecting the northern  plains  and 

the Standing Rock Indian Reservation. On November 23, 2003,  the  Tribe's  drinking  water 

intake at Fort Yates for our community drinking water system malfunctioned, due to low water 

levels caused by drought. Three Standing Rock Reservation communities and 6,000 Tribal 

members were without potable water for two weeks. Schools were affected, and Tribal elders on 

kidney dialysis were forced to travel to Bismarck for treatment, 60 miles away. The Standing 

Rock  Sioux Tribe already  suffers the effects of long-term  drought and climate   change. 

Meanwhile, companies like TransCanada may compromise on safety, due to lower 

revenues. This could pose further adverse effects on our water. In any event, TransCanada can 

no longer demonstrate the capability to comply the Findings of Fact number 43-45 in the Final 

Order, HP 09-001, with respect to spill frequency estimates. It also fails to meet Finding number 

52 regarding the threat of contamination to surface water. 

 

Q. You testified that as Water Resources Director you assist with emergency 

management on the Standing Rock Reservation. Are you satisfied with TransCanada's 

Emergency Response Plan? 
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A.  TransCanada  is hiding  it. They  will not  release  a copy of a Facility  Response 

Plan for the Keystone XL Pipeline, as required in the Clean Water Act and in Finding of Fact 

number 51. The PUC order also requires TransCanada to engage in training for local emergency 

response personnel in Finding of Fact number 51, and that has not occurred. TransCanada is 

unable to certify to the PUC that important findings have been complied with. 

 

              Q.  Have you ever seen an oil pipeline emergency response plan? 

               A. Yes. The Kinder Morgan Canada, Inc. Emergency Response Plan for the Puget  

Sound Pipeline System, wholly unredacted, 1s posted at (ecy.wa.gov/programs/spills/preparedness  

/cplan/Kinder _Morgan_Plan_Review_ 4_7_08.pdf&ke yword=kinder). The Washington State  

Department of Ecology also makes public and posts on line a HazMat Spill Contractors List and  

Approved Primary Response Contractors list - information that TransCanada has refused to disclose 

for the Keystone XL Pipeline. This is all standard   emergency   response    cooperation. However, 

TransCanada will not provide this information to the South Dakota PUC as required in Finding  

of Fact number 52, or to the Standing Rock Sioux Tribe. 

 

 
Q.   Do you know why Washington State has emergency response plans for the release 

of oil from pipelines and lists of available contractors and equipment, but TransCanada refuses to 

provide this information in proceedings before the South Dakota Public Utilities Commission? 

A. No, TransCanada is totally unjustified in keeping Tribal, state and local 

emergency responders in the dark. 

 

Q. As Director of the Water Resources Department, if an oil company initiated a 

dialogue or consultation with the Standing Rock Tribal government, in the ordinary course of 

business, would this be the type of meeting you would be informed of, and participate in? 

A. Yes. 
 

 
Q. Do you know Lou Thompson is? 

A. No. 
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Q. Did you ever meet  Lou  Thompson? 

A. No. 
 

 
Q. Do you know Sarah Metcalf is? 

A. No. 
 

 
Q. Did you ever meet Sarah Metcalf? 

A. No. 
 

 
Q. Is there anything else you would like to say to the Public Utilities Commission? 

A.    The State Department released the Final Supplemental EIS in January, 2014. This 

document casts a pall over any further approval of the Keystone XL Pipeline. I reference the 

EPA letters dated June 6, 2011, rating the draft study as inadequate (Giles 2011); and February 2, 

2015, EPA found that "Over the 50-year lifetime of this pipeline, this could translate into  

releasing as much as 1.37 billion more tons of greenhouse  gases  into  the  atmosphere."  (Giles 

2015). The Fifth Assessment Climate Change Synthesis Report by the United Nations 

Intergovernmental Council on Climate Change (2014) comprises new information on the need to 

mitigate greenhouse gas emissions, which was not available to the PUC in 2010, and which 

requires a denial of the certification of the Keystone  XL  Permit. 
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Bad River Basin (Figure 10, Table 24) 

The Bad River basin lies in west-central South Dakota between the Cheyenne and White 
River basins and drains approximately 3, 175 square miles. Historically, a main 
characteristic of the basin has been a general lack of constant river flow. The upper 
portion of the Bad River receives water from the Badlands and artesian wells in the 
Phillip area. These wells contribute minimal flow to the upper portion of the Bad River. 
There are prolonged periods of low flow in the Bad River reach from Midland to the 
Missouri River. 

DENR has assessed four lakes within the basin and also has one water quality 
monitoring site located on the Bad River. During the 2010 reporting cycle EPA added 
Lake Waggoner to the 303(d) list for not supporting the designated warmwater fish life 
and recreation beneficial uses due to chlorophyll-a. This listing was based strictly on ad 
hoc criteria developed by EPA to address narrative standards associated with 
eutrophication. EPA's methodology and justification for this listing is defined in the 2010 
Integrated Report. 

The USGS has water quality monitoring sites on the Bad River and on some of the 
intermittent streams in the basin on Plum Creek, the South Fork Bad River, and an 
unnamed tributary of Cottonwood Creek. However, the data are very limited, and for 
most sites, the only parameters that were measured were specific conductance and 
water temperature. 

The Bad River, from the Stanley County line to the mouth, is currently not supporting its 
designated beneficial uses due to exceedances of TSS. A TMDL was approved for TSS 
in 2001. The Bad River, from its north and south forks to the Stanley County line has not 
been assessed. There are no current watershed assessment or implementation projects 
ongoing in the Bad River Basin. 
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Grand River Basin (Figure 16, Table 28) 

The Grand River basin covers 4,596 square miles in northwest South Dakota and 
southwest North Dakota. This is a sparsely populated region with a population density of 
approximately one person per square mile. The major income is derived from agriculture; 
however, this basin possesses energy resources in commercial quantities. 

DENR has assessed five lakes and maintains nine water quality monitoring sites within the 
Grand River basin. 

The USGS data are limited in the Grand River basin; however, USGS data were used for 
segments of the Grand River, South Fork Grand River, and North Fork Grand River. BOR 
submitted water quality data for Shadehill Reservoir. 

Due to historic uranium mining in the Grand River basin, DENR maintains four water 
quality monitoring sites that are monitored for uranium and other associated parameters. 
For this reporting cycle, there are no surface water quality exceedances for uranium or 
other parameters associated with uranium mining. 

Elevated specific conductance, pH, TSS, and sodium adsorption ratios (SAR) are typical of 
the entire basin. The North Fork watershed drains the southern periphery of the North 
Dakota badlands which may be a major source of high levels of specific conductance and 
SAR. The South Fork drainage contains erosive soils, which contribute sediment and 
suspended solids that often produce high TSS, pH, and SAR levels in the South Fork. 

Shadehill Reservoir and the Grand River are considered impaired for irrigation use due to 
natural limitations imposed by local soil-water incompatibility. High sodium concentration, 
combined with the clay characteristics of most soils in this region, significantly reduce the 
acreages suitable for continuous irrigation. This condition is measured by the sodium 
adsorption ratio (SAR). A SAR value of 10 or greater indicates that a buildup of sodium will 
break down soil structure and cause serious problems for plant growth. 

During the 201 O reporting cycle EPA added Lake Isabel to the 303(d) list for not supporting 
the designated warmwater fish life and recreation beneficial uses due to chlorophyll-a. 
This listing was based strictly on ad hoc criteria developed by EPA to address narrative 
standards associated with eutrophication. EPA's methodology and justification for this 
listing is defined in the 2010 Integrated Report. 

There are no on-going assessment or implementation projects occurring within the basin 
at this time. 

DENR has referred TMDL development for all waterbodies in the Grand River basin to 
EPA. Therefore, TMDL priority and schedule have not been populated in the basin table. 
DENR is currently in discussions with EPA to determine next steps regarding TMDL 
development and prioritization for the Grand River Basin. 
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Cheyenne River Basin (Figures 14 and 15, Table 27) 

The portion of the Cheyenne River basin that lies in southwestern South Dakota drains 
about 9, 732 square miles within the boundaries of the state. The area in this basin is very 
diverse. It includes part of the Black Hills and Badlands, rangeland, irrigated cropland, and 
some mining areas. The Cheyenne River originates in Wyoming, flows through the 
southern Black Hills, and enters Lake Oahe near the center of the state. 

DENR has assessed 17 lakes and maintains 29 water quality monitoring sites within the 
Cheyenne basin. Eight monitoring sites are located on the Cheyenne River, three are 
located on French Creek, and five are located on Rapid Creek. The other sites are located 
on various other streams in the basin. In addition, available data from DENR watershed 
assessment projects were also used to determine waterbody support. All DENR data, 
including WQM, assessment projects, implementation projects, special assessments, and 
other DENR funded projects, are all labeled as DENR as the basis in the basin tables. 

The USGS also maintains a number of water quality monitoring sites located along 
streams in the Cheyenne River Basin including: Battle Creek, Bear Gulch, Hat Creek, 
Highland Creek, Rapid Creek, Sunday Gulch, Cheyenne River, and others. The USGS 
data are limited for most sites and mostly includes specific conductance and water 
temperature information. Data collected on all USGS sites were analyzed for this report. 
BOR submitted water quality information for Angostura Reservoir, Deerfield Reservoir, and 
Pactola Reservoir. 

The Cheyenne River basin is home to deposits of natural uranium and historic uranium 
mining activities. With the increasing price of uranium compounded with rising energy 
needs, uranium exploration drilling has resumed. DENR maintains five water quality 
monitoring locations within the basin to monitor for uranium and other associated 
parameters. For this 2012 reporting cycle, there are no surface water quality exceedances 
for any parameters associated with past uranium mining or current explorations. 

The Cheyenne River water quality continues to be generally poor due to both natural and 
agricultural sources. The lower Cheyenne drainage, in general, contains highly erodible 
soils. The landscape contributes considerable amounts of eroded sediment during periods 
of heavy rainfall. Segments downstream of the Fall River remain nonsupporting for fecal 
coliform and/or E.co/ibacteria; however these segments have approved TMDLs. 

Water quality in Rapid Creek for reaches above Rapid City meets water quality standards 
for designated beneficial uses. Rapid Creek segments from Canyon Lake to the Cheyenne 
River continue to display poor water quality due to excessive fecal coliform and/or E. coli 
bacteria levels. Bacteria TMDLs for these lower reaches were approved in 2010. 

The Black Hills region traditionally has some of the best surface water quality in the state. 
This is due in a large part to a cooler climate and higher precipitation than the surrounding 
plains as a result of greater elevation and forest cover. Also contributing to the water 
quality in this region are the local bedrock formations which are much less erodible than 
the highly erosive and leachable marine shales and badlands on the surrounding plains. 
However, the Black Hills streams are vulnerable to losses of flow exacerbated by periodic 
droughts. In addition, high summer ambient air temperature causes elevated water 
temperature and results in temperature impairments for coldwater fisheries. Grazing of 
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streamside vegetation, which increases stream bank erosion, water temperature, and 
nutrient loading, also continues to be a problem in some streams in this area. 

There are currently twelve coldwater rivers and streams in the Cheyenne River basin that 
are on the 303(d) list for not supporting temperature water quality standards. The Black 
Hills Regional Stream Temperature Assessment conducted by RESPEC will be used to re
evaluate the current beneficial use attainment and to determine future impairments based 
on recommended temperature standards. 

The Lower Cheyenne River Assessment project and the French Creek Assessment project 
were both completed during this reporting period. No other assessment projects are 
currently ongoing in the Cheyenne River basin. The Spring Creek Implementation Project 
is the only implementation project being conducted in the Cheyenne River basin. 
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Little Missouri River Basin (Figure 19, Table 30) 

The Little Missouri River basin is a small basin located in the northwestern corner of the 
state. The river enters the state from southeastern Montana and drains 583 square miles 
before exiting into North Dakota. The basin's economy is dominated by agriculture with 
approximately 90% of the land being used for agricultural production. The majority of this 
land is rangeland due to limited rainfall. 

There are no monitored lakes within this basin and DENR has one water quality monitoring 
station located on the Little Missouri River. 

The USGS provided water quality data from a station on the Little Missouri River at Camp 
Crook. 

The Little Missouri River is listed as impaired for TSS. There are currently no watershed 
assessment or implementation projects in the basin. 
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White River Basin (Figure 27, Table 37) 

The White River basin is the most southern of the five major drainages in South Dakota 
that enters the Missouri River from the west. The total drainage area of the basin in the 
state is 8,246 square miles. Agriculture dominates the basin's economy, with the majority 
of the land used as rangeland or cropland. 

DENR maintains six water quality monitoring sites within this basin. Four of the six 
monitoring sites are located on the White River, one is located on Cottonwood Creek, and 
the other is located on the Little White River. 

The USGS has water quality monitoring sites in the basin, including sites on the White 
River, Little White River, Black Pipe Creek, Lake Creek, Rosebud Creek and others. The 
data are limited, and the only parameters that were measured were specific conductance 
and water temperature. 

DENR has increased sampling parameters to include uranium, and others associated with 
uranium mining, at an ambient monitoring location on the White River near Oglala. This 
location was selected due to in-situ uranium mining upstream in Nebraska and the 
naturally occurring uranium in the highly erodible soils in the White River basin. Support 
determinations were based on all parameters; however, there were no surface water 
quality exceedances for uranium or other parameters associated with uranium mining. 

The White River basin receives the majority of the runoff and drainage from the western 
Badlands. The exposed Badlands are a major natural source of both suspended and 
dissolved solids to the river. Severe erosion and leaching of soils occurs in the Badlands 
and throughout the entire length of the basin. Site specific water quality standards for total 
suspended solids (TSS) were established by DENR in 2009 for the White River and Little 
White River. The White River is listed as impaired for SAR, fecal coliform, and E. coli. 

Assessment projects have been completed for the White River, Little White River, and 
Cottonwood Creek watersheds. There are currently no on-going implementation projects in 
the White River basin. 
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------~O~i~l S~'''""~d~s~at~u~l ~th~e Keustone XL Pipeline: Background and Selected Ettvirottntetttnl Issues 

Properties of Oil Sands-Derived Crudes Compared to Other Crudes 

Crude oil is a complex mix of hydrocarbons, ranging from simple compounds with small 
molecules and low densities to very dense compounds with extremely large molecules. Three key 
properties of crude oils include the following: 

• API Gravity. APr33 Gravity measures the weight of a crude oil compared to 
water. It is reported in degrees(') by convention. AP! gravities above l O' indicate 
crude oils lighter than water (they float); AP! gravities below 10° indicate crude 
oils heavier than water (they sink). Although the definition of"heavy" crude oil 
may vary, it is generally defined by refiners as being at or below 22.3° AP! 
gravity.34 

• Sulfur Content. Sulfur content in crude oil is an indication of potential 
corrosiveness due to the presence of acidic sulfur compounds. Sulfur content is 
measured as an overall percentage of free sulfur and sulfur compounds in a crude 
oil by weight. Total sulfur content in crude oils generally ranges from below 
0.05% to 5.0%. Crudes with more than 1.0% free sulfur or other sulfur
containing compounds are typically referred to as "sour," below 0.5% sulfur as 
"sweet."35 

• Total Acid Number. Total Acid Number (TAN) measures the composition of 
acids in a crude which can gauge its potential for corrosion, particularly in a 
refinery. TAN value is measured as the number of milligrams (mg) of potassium 
hydroxide (KOH) needed to neutralize the acids in one gram of oil. As a rule-of
thumb, crude oils with a TAN greater than 0.5 are considered to be potentially 
corrosive due to the presence of naphthenic acids.36 

Table l compares Alberta's different oil sands crudes with other crude oils extracted in the United 
States and around the world. The data indicate that all oil sands crudes would be considered 
heavy crndes. Heavy crudes are found throughout the world, including the United States. The data 
indicate that oil sands crudes resemble other heavy crudes in terms of sulfur content and TAN. 

33 American Petrolcun1 Institute. 
34 U.S. Energy Intbnnation Adtninistration, Crude Oi! Input Qualities, "Definitions, Sources and Explanatory Notes," 
web page, July 28, 2011, http://www.eia.gov/dnav/pet/Tb!Defs/pet __ pnp._crq __ tbldel2.asp. In the marine tanker industry, 
heavy grade crudes are defined as crudes with an AP! below 25.7, as bitun1en e1nulsions, or as certain viscous fud 
oils. See McQuilling Services, LLC, "Carriage of Heavy Grade Oil," Garden City, NY, 20! 1, 
http://www.meg!obatoil.con1/MARPOL.pd[ 
35 JDL Oil and Gas Exploration, Inc., "Crude Oil Basics," web page, July 28, 20 ! 1, 
http://www.jdl oil. com/oi !_basics. h trn. 
36 R.D. Kane and M.S. Cayard, "A Con1prehensive Study ofNaphthenic Acid Corrosion," Paper No. 02555, Corrosion 
2002, http://www.icorr.net/wp-content/uploads/2011/0 l/napthenic _corrosion.pd[ 
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Oil 5£ittds .i1ul the Ke-ysto11e XL Pipeline: Background and Selected t'nv-irQnnutntaJ Issues 

Table I. Seleded Global Crude Oil Specifications 

0 API Sulfur TAN 
Source Crude Oil Name Gravity (Weight%) (mgKOH/g) 

¥ Oilbits Access Western Stend 21.9 3.94 1.70 

Col<! lake 20.9 l.78 0.97 

P~ce River Heavy 20.a 4.97 2.49 

Seal Heavy 20.5 4.64 1.86 

Smil!Zt)' Colevme 20.0 2.98 0.97 

Wabasca Heavy 20.3 4.10 1.03 

Western Canadian Select 20.6 3.46 o.n 
~ DitSynBit Abian Heavy 19.1 1.42 0.51 

Western Canada Western Canadian Bl.end 20.7 l.16 0.71 

U.S. (California) Hondo Monterey 19.4 4.70 0.43 

Kem River 13.4 1.10 2.36 

Venezuela Piion 16.2 2.47 1.60 
&chaquero 13.5 2.30 2.63 

Tia Juana Heavy 12.l 2.82 3.90 

Laguna 10.9 2.66 2.82 

Bos can 10.1 5.40 0.91 

Mexko Maya 21.5 3.31 0.43 

Italy Tempa Rossa 20.4 SA4 0.05 

United Kingdom Captain 19.2 0.70 2.40 

lndon-tsfa. Dur! (Sumatran Heavy) 20.8 0.20 1.27 

U.S. {Texas) West Texas lnterrruxfiate 40.8 0.10 

U.S. (Gu f of Mexlco) Hoops Blend 31.6 1.15 1.07 

Thunderhorse 28.3 0.64 0.47 

Poseidon Heavy-.:iol.lf 29.7 1.65 OAI 

Mars Heavy~sour 28.9 2.05 O.SI 

Southern Groon Canyon Heavy&ur 28.4 2.48 0.17 

Nigeria Bonga 30.2 0.25 0.55 

Norway Statfjord 28.3 0.64 OA7 

Dubai Dubai Fateh Heavy 30.a 2.07 0.05 

Saudi Arabia Arabian Heavy 27.5 2.95 0.40 

Arabian Light 33.7 1.% 0.05 

Sources: Canadian crude data from Crude QuaUty Inc., Canadian Crude Quid< Reference Gulde, Updated June 
2, 101 l, at http://www.crudemonltor.ca; Other crude oil data from: Ca.pline, Crude Oil Assays, at 
http:/fwww.cap ineplpe ine.corr1: BP Crude As.sa'fi, at http://www.bp.com; ExxonMobil, at 
http:/lwww.exxonmobil.com/crudool!/about_crudes _reg}on.aspx; "Sen ch mark West Texas lntermediaoo Crude 
Assayed," Oil and Gos }oumol, 1994; McQuilling Services, LLC. "Carriage of Heavy Grade 011."" Garden City. NY, 
2011. http:llwww.meglobaloll.com/MARPOLpdf; Hydrocarbon Pub ~hlng Co,, Opportunity Cnms Report II. 
Southeastern, PA. 2011. p. S. http:l/www.hydrocarbonpubllshlng.com/Reportf'/Prospectus· 
Opporwnlty%10Crudes%20ll_1011.pdf. 
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Oil Siuuls anti the Kevstone XL Pipeline: Background and Selected Environn1ental Issue,<; 

Notes; The crude oils listed above are not an exhaustive list, nor do they represent a specific percentage of 
global consumption. The crudes listed above are selected examples of different crude oils from around the 
world. Multiple crude oi!s from Venezuela are included to indicate the range of parameters ln different heavy 

crude oils. 

Section 2: Keystone XL Pipeline-Overview 

As originally proposed by TransCanada in September 2008,37 the Keystone XL pipeline would 
involve two major segments (Figure 6). The first segment-approximately 850 pipeline miles in 
the United States·''·-would cross the U.S.-Canadian border into Montana, pass through South 
Dakota, and terminate in Steele City, Nebraska. The second segment-approximately 480 miles 
and labeled as the "Gulf Coast Project" in Figure 6-would connect an existing pipeline in 
Cushing, Oklahoma with locations in southern Texas.39 

As discussed below, the Department of State (DOS) announced its denial of the Keystone XL 
permit in January 2012. rn February 2012, TransCanada announced that it would proceed with 
development of the southern pipeline segment as a separate proposal. As this segment is within 
the United States, it does not require a Presidential Permit (discussed below). Thus, the revised 
permit, which TransCanada submitted on May 12, 2012, only applies to the first segment that 
connects Canada with the United States. 

The Keystone XL pipeline would have the capacity to deliver 830,000 barrels per day (bpd), a 
substantial flow rate compared to other U.S.-Canada import pipelines (Table 3).The 36-inch
diameter pipeline would require a 50-foot-wide permanent right-of-way along the route. 
Approximately 95% of the pipeline right-of-way would be on privately owned land, with the 
remaining 5% almost equally state and federal land. Private land uses arn primarily agricultural
farmers and cattle ranchers. Above ground facilities associated with the pipelines include pump 
stations (with associated electric transtnission interconnection facilities), mainline valves, and 
delivery metering facilities. 

The Keystone XL pipeline and the "Gulf Coast Project" would combine with two existing 
pipeline segments to complete TransCanada's Keystone Pipeline System. This system is depicted 
in Figure 6. These existing segments include: 

• The Keystone Mainline: A 30-inch pipeline with a capacity ofnearly 600,000 
bpd that connects Alberta oil sands to U.S. refineries in Illinois. The U.S. portion 
runs l ,086 miles and begins at the international border in North Dakota. The 
Keystone Mainline began operating in June 20 I 0. 

• The Keystone Cushing Extension: A 36-inch pipeline that runs 298 miles from 
Steele City, Nebraska to existing crude oil terminals and tanks farms in Cushing, 
Oklahoma. The Cushing Extension began operating February 2011. 

37 The original !ipplication and related documents arc available at the Department of State Keystone XL website, at 
http://keystonepipelinc"xl.state.gov/archivc/index.htm. 
311 1, 183 miles fro1n its origin in Alberta, Canada. Sec U.S. Department of State, Final Environmental Impact Statement 
for the Proposed Keystone,'(£ Project, August 2011. 
39 An additional 50"mile seginent would connect to additional locations in Texas. For further details, see U.S. 
Department of State, Final Environnrental Impact Statement/or the Proposed Keystone)([, Project, August 20 l l. 
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Oil Sands and the Ke11stone XL Pipeline: Backgro1aul and Selected Environn1ental Issues 

Figure 6. The Keystone Pipeline System 
Completed and Proposed Segments of the Keystone and Keystone XL Pipelines 

Source: TransCanada. 

Federal Requirements to Consider the Pipeline's Environmental 
Impacts 

When considering a Presidential Permit application, the DOS must conduct an environmental 
review of its actions pursuant to the National Environmental Policy Act (NEPA, 42 U.S.C. §4321 
et seq.). This process highlighted many environmental impacts associated with the construction, 
operation, and maintenance of the pipeline system and associated facilities. 

Issues that arose and environmental impacts identified during DOS efforts to process 
TransCanada's application for a Presidential Permit ultimately resulted in the denial of its permit 
application. With TransCanada's May 4, 2012 reapplication for a permit to construct the Keystone 
XL pipeline project, the Presidential Permit process and NEPA compliance process begin anew. 

Generally, federal agencies have no authority to control siting of oil pipelines, even interstate 
pipelines40 Instead, the primary siting authority for oil pipelines generally would be established 

"
0 This is in contrast to interstate natural gas pipelines, \vhich, under Section 7(c) (15 USC §717ttc)) of the Natural Gas 

Act, must obtain a "certificate of public convenience and necessity" from the Federal Energy Regulatory Co1n1nission. 
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Oil Sands and the Keystone XL Pipeline: Biickground and Select·ed Envitonnieutiil Issues 

under applicable state law (which may vary considerably from state to state).41 However, in 
accordance with Executive Order 13337, a facility connecting the United States with a foreign 
country, including a pipeline, requires a Presidential Permit from DOS before it can proceed.42 

Key elements of the Presidential Permit process, including DOS efforts to identify environmental 
impacts associated with the TransCanada's 2008 permit application are discussed below. Included 
in that discussion are relevant activities and requirements associated with DOS cotnpliance with 
NEPA and its obligation to determine whether the proposed pipeline would serve the national 
interest. 

Presidential Permit Requirements for Cross-Border Pipelines 

A decision to issue or deny a Presidential Permit application is based on a determination that the 
proposed project would serve the "national interest." This term is not defined in the Executive 
Orders. ln the course of making that determination, DOS may consider a wide range of factors 
such as the project's potential impacts to the environment, economy, energy security, foreign 
policy, and others. Regarding its determination, DOS has stated: 

Consistent with the President's broad discretion in the conduct oftbreign affairs, DOS has 
significant discretion in the factors it exainines in making a National Interest l)etern1ination. 
The factors examined and the approaches to their exa1nination are not necessarily the same 
fro1n project to project.'13 

However, the Department has identified the following as key factors it considered in making 
previous national interest determinations for oil pipeline permit applications: 

• Environmental impacts of the proposed projects; 

• Impacts of the proposed projects on the diversity of supply to meet U.S. crude oil 
demand and energy needs; 

• The security of transport pathways for crude oil supplies to the United States 
through import facilities constrncted at the border relative to other modes of 
transport; 

• Stability of trading pmtners from whom the United States obtains crude oil; 

·
11 Federal !a\vs and regulations address other tnatters, including \Yorker safety and environmental concerns. Sec CRS 
Report R4 !536, Keeping America's Pipelines Safe and Secure Key frsuesfor Congress, by Paul W. Parfomak and 
CRS Report RL33705, Oil Spil/s in U.S. Coastal fVaters Background and Governance, by Jonathan L. Ramseur. 
42 This authority was originally vested in the U.S. State Dcpart1ncnt with the pron111lgation of Executive Order l 1423, 
"Providing for the performance of certain functions heretofore perfonned by the President with respect to certain 
facilities constructed and maintained on the borders of the United States," in 1968. Executive Order !3337, "Issuance 
of Permits With Respect to Certain Energy-Related Facilities and Land Transportation Crossings on the International 
Boundaries of the United States," of April 30, 2004, antended this authority and the procedures associated with permit 
review for energy-related projects, but did not substantially alter the exercise of authority or the delegation to the 
Secretary of State in E.0. l 1423. Due to the particular significance to Presidential Permit issuance for pipelines, 
provisions in E.0 13337 will be cited in this report. For further information on the Executive Order authority and 
related issues, see CRS Report R42 !24, Proposed Keystone .YL Pipeline Legal Issues, by Admn Vann et al. 

·
13 The U.S. State Departinent, Final Environmental lmpact Statement/or the Keystone)([, Project, August 2011, 
"Introduction" (as amended Septeinber 22, 20 l 1 ), p. 1-4, available at http://keystonepipe!ine~ 
xi .state. gov /archive/dos_ docs/feis/index. htln#. 
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Oil Sands attd the l(e11sto11e XL Pipeline: Background and Selected Envirottnzental Issues 

• Relationship between the United States and various foreign suppliers of crude oil 
and the ability of the United States to work with those countries to meet overall 
environtnentaJ and energy security goals; 

• fmpact of proposed projects on broader foreign policy objectives, including a 
comprehensive strategy to address climate change; 

• Economic benefits to the United States of constructing and operating proposed 
projects; and 

• relationships between proposed projects and goals to reduce reliance on fossil 
fuels and to increase use of alternative and renewable energy sources.44 

DOS may consider additional factors to inform its national interest determination for a given 
project. However, pursuant to E.O. 13337, for each permit application it receives for an energy
related project, DOS must request the views of the Attorney General, Administrator of the 
Environmental Protection Agency (EPA), and Secretaries of Defense, the Interior, Commerce, 
Transportation, Energy, and Homeland Security (or the heads of those departments or agencies 
with relevant authority or responsibility over relevant elements of the proposed project). DOS 
may request the views of additional federal department and agency heads, as well as additional 
local, state, or tribal agencies, as it deems appropriate for a given pr0ject. DOS must also invite 
public comment on the proposed project. 

If, after considering the views and assistance of various agencies and the comments from the 
public, DOS finds that issuance of a permit would serve the national interest, then a Presidential 
Permit may be issued. Specific to the Keystone XL pipeline, in its May 2012 Presidential Permit 
application, TransCanada states 

The project \~,rill serve the national interest of the United States by providing a secure and 
reliable source of Canadian crude oil to tneet the demand fro1n refineries and· markets in the 
United States, by providing critically ilnportant n1arket access to developing domestic oil 
supplies in the Bakken fonnation in Montana and North Dakota, and by reducing U.S. 
reliance on crude oil supplies fro111 Venezuela, Mexico, the Middle East, and Africa. The 
project will also provide significant econo1nic and ernp!oy1ncnt benefits to the United States, 
Yvith 1ninimal impacts on the environment.45 

It is during the NEPA process that DOS will determine the degree to which the proposed pipeline 
project may impact the environment, as well as identify potential mitigation measures or 
protections necessary to reduce the potential for adverse environmental impacts. When the NEPA 
process is complete, DOS may use that assessment of environmental impacts, with other factors, 
to determine if the project does, in fact, serve the national interest. 

44 lbid. 
45 TransCanada Keystone Pipeline, L.P., "Application of TransCanada Keystone Pipeline L.P. for a Presidential Permit 
Authorizing the Construction, Operation, and Maintenance of Pipeline Facilities for the lmportation of Crude Oil to be 
Located at the United States-Canada Border," U.S. Dept. of State, May 4, 20 !2, pp. 1-2, available at 
http://www.kcystonepipeline-xl.state.gov/. 
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Identification of Environmental Impacts During the NEPA Process 46 

The DOS review of a Presidential Permit application explicitly requires compliance with multiple 
federal environmental statutes."" Environmental requirements identified within the context of the 
NEPA process has drawn considerable attention. 

Pursuant to NEPA, in considering an application for a Presidential Permit, DOS must take into 
account environmental impacts of a proposed facility and directly related construction. In 
complying with NEPA, federal agencies must prepare an Environmental Impact Statement (EIS) 
for projects determined to have "significanf' environmental itnpacts. DOS concluded that 
issuance of a Presidential Permit fOr the proposed construction, connection, operation, and 
maintenance of the Keystone XL Pipeline and its associated facilities at the United States border 
may have a significant impact on the environment within the 1neaning ofNEPA.48 As a result, 
DOS prepared an EIS to identify the reasonably foreseeable impacts from the proposed Keystone 
XL pipeline.49 Similarly, an EIS will likely be required for the pipeline project for which the May 
4, 2012 permit application was filed. 

EIS preparation is done in two stages, resulting in a draft and final EIS. NEPA regulations require 
the draft EIS to be circulated for public and agency comment, followed by a final EIS that 
incorporates those comments.50 The agency responsible for preparing the EIS, in this case DOS, 
is designated the "lead agency." In developing the EIS, DOS must rely on information provided 
by TransCanada. For example, TransCanada's original permit application included an 
Environmental Repo1t which was intended to provide the State Depmtment with sufficient 
information to understand the scope of potential environmental impacts of the project." 

In preparing the draft EIS, the lead agency must request input from "cooperating agencies," 
which include any agency with jurisdiction by law or with special expertise regarding any 
environmental impact associated with the project.52 The original Keystone XL permit process 
involved l l foderal cooperating agencies, including the Environmental Protection Agency (EPA), 

'
16 For more detailed NEPA infOnnation, see CRS Report RL33 l52, Yhe National Environmental Policy Act (NEPA) 
Background and Implementation, by Linda Luther. 
47 DOS is explicitly directed to review the project's co1npliance with the National Historic Preservation Act (l6 U.S.C. 
§4700, the Endangered Species Act (16 U.S.C. §1531 et seq.), and Executive Order 12898 of February t I, 1994 (59 
Federal Register 7629), concerning environmental justice. 

·rn U.S. Department of State, "Notice of Intent to Prepare an Enviromnenta! hnpact State1nent and to Conduct Scoping 
Meetings and Notice of Floodplain and Wetland Involvement and to Initiate Consultation under Section 106 of the 
National Historic Preservation Act tOr the Proposed TransCanada Keystone XL Pipeline," 74 Federal Register 5020, 
January 28, 2009. 
49 In preparing an EIS associated with a Presidential Permit application, NEPA regulations pro1nulgatcd by both the 
Council ofEnviromncntal Quality (CEQ) and the State Department would apply to the proposed project. CEQ 
regulations implen1enting NEPA (under 40 C.F.R. §§ 1500~ 1508) apply to all foderal agencies. NEPA regulations 
applicable to State Department actions, which supplement the CEQ regulations, are found at 22 C.F.R. § 16 l. 

SG For information regarding NEPA requirements, see CRS Report RL33 l52, The National Environmental Policy Act 
(NEPA) Background and Implementation, by Linda Luther. 
51 Documents submitted by TransCanada tbr its initial 2008 Presidential Permit application, now archived by DOS, arc 
available at http: //ki..,>ys tom,;-pipc ! i nc-xl.s tate. gov/archive/ pr~L docs/inde.\'.. h tm. 
52 40C.F.R.§1508.5. Also, Executive Order !3337 directs the Secretary of State to refor an application fbr a 
Presidential Pennit to other specifically identified federal departtnents and agencies on whether granting the application 
would be in the national interest. 
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as well as state agencies. Table A-1 (in the Appendix) provides a list of various agencies and 
their roles in the pipeline permitting process. 

In addition to its role as a cooperating agency) EPA is also required to review and co1n1nent 
publicly on the EIS and rate both the adequacy of the EIS itself and the level of environmental 
impact of the proposed project.53 EPA's role in rating draft EISs for the Keystone XL pipeline 
project had a significant impact on the NEPA process for TransCanada's 2008 Presidential Permit 
application. 

The State Department released its draft EIS for the proposed Keystone XL Pipeline project for 
public comment on April 16, 2010.54 On July 16, 2010, EPA rated the draft EIS "Inadequate."55 

EPA found that potentially significant impacts were not evaluated and that the additional 
information and analysis needed was of such importance that the draft EIS would need to be 
formally revised and again made available for public review. DOS issued a supplemental draft 
EIS on April l 5, 20 I l. 56 In addition to addressing issues associated with EPA's inadequacy rating, 
the supplemental draft EIS addressed comments received from other agencies and the public. On 
June 6, 20 I l, EPA sent a letter to the State Department that rated the supplemental draft EIS as 
having "Insufficient Information" and having 1'Environmental Objections'~ to the proposed 
action.'7 EPA acknowledged that DOS had "worked diligently" to develop additional information 
in response to EPA's comments on the draft EIS, but additional analysis was needed on several 
points, including potential oil spill risks and lifecycle greenhouse gas emissions associated with 
the proposed project. 

In its June 6, 20 l l letter, EPA refers to agreements with DOS that certain deficiencies identified 
in the supplemental drafr EIS would be addressed in the final EIS. On August 26, 20 l l, DOS did 
issue the final EIS for the proposed Keystone XL Pipeline (hereafter referred to as 20 l l FEIS).58 

Although DOS addressed stakeholder comments, including those of EPA, in its 2011 FE!S,59 it is 
unknown whether EPA made any additional comments to DOS during the 90-day public review 
period marking the national interest determination (discussed below). Regardless, EPA will have 

53 Rating the EIS takes place after the draft is issued. The EIS coukl be rated either "Adequate," "Insufficient 
Information," or "Inadequate," EPA's rating ofa project's envirornnental impacts 1nay range from "Lack of 
Objections" to "Enviromnentally Unsatisfactory." [n rating the impact of the action itself, EPA would specify one of 
the tO!lowing: "Lack of Objections," "Environmental Concerns," "Enviromnenta! Objections," or "Environmentally 
Unsatisfact01y." The foderat agency would then be required to respond to EPA's rating, as appropriate. For more 
intOrmation, see the U.S. Environn1ental Protection Agency's "Environmental [n1pact State1nent (EIS) Rating Systetn 
Criteria" at http://www.epa.gov/con1pliance/nepa/com1nents/ratings.htn1I. 
54 EISs prepared by DOS tor TransCanada's 2008 Presidential Permit application, now archived by DOS, are available 
at h ttp://kcystoncpi pc! ine" xi.state. gov /archive/dos_ docs/index. h ttn. 
55 U.S. Environ1ncntal Protection Agency's July 16, 2010, letter to the U.S. Departtnent of State co1nmenting on the 
dra1t EIS for the Keystone XL project is available at http://yose1nite.epa.gov/oeca/webeis.nsf/%28PDFVicw%29/ 
20 I 00l26/$file/20100126.PDF. 
56 See footnote 54. 
57 U.S. Enviromnental Protection Agency's June 6, 2011 letter to the U.S. Departlnent of State c01nmenting on the 
supple1nental draft EIS for the Keystone XL project is available at http://yosc1nite.cpa.gov/oeca/webeis.nsf/ 
o/o28PDFView%29/20! 10125/$file/20110125.PDF?OpenElement. 
53 U.S. Department of State, Final Environmental Impact Statement/or the Proposed Keystone /(L Project, August 26, 
20 l l (with portions amended September 22, 2011), available at http://keystonepipclincM 
xi .state. gov /archive/ dos_ docs/feis/index.h tin. 
59 2011 final EIS, "Appendix A, Responses to Comn1ents and Scoping Stm1mary Report," available at 
http:/ /kcystonepipe! ine" xi .state. gov /archive/dos~ docs/ feis/vol3and4/appcnctixa/ index. hhn. 
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an opportunity to comment on NEPA documentation prepared for TransCanada's May 2012 
permit application. 

Identification of Environmental Impacts During the National Interest 
Determination 

Generally, the NEPA review is considered complete when (or if) the federal agency issues a final 
Record of Decision (ROD), formalizing the selection of a project alternative. However, for a 
project subject to a Presidential Permit, issuance of a final EIS marks the beginning of a 90-day 
public review period during which DOS gathers additional information necessary to make its 
national interest determination. For previous Presidential Permits, a ROD and National fnterest 
Determination were issued as the sa1ne document.60 

Issuance of the ROD and National Interest Determination involve distinctly different, yet 
interrelated requirements. Under NEPA, DOS must fully assess the environmental consequences 
of an action and potential project alternatives before making a final decision. NEPA does not 
prohibit a federal action that has adverse environment impacts; it requires only that a federal 
agency be fully aware of and consider those adverse impacts before selecting a final project 
alternative. That is, NEPA is intended to be part of the decision-making process, not dictate a 
particular outcome. 

The DOS's national interest determination, however, does dictate a particular outcome-approval 
or denial of a Presidential Permit. Issuance of a Presidential Permit is predicated on the finding 
that the proposed project would serve the national interest. While NEPA does not prohibit federal 
actions with adverse environmental impacts, a project's adverse environmental impacts may lead 
the DOS to detenmine that the project is not in the national interest. 

Table 2 summarizes milestones in the national interest determination for TransCanada's initial 
permit application." 

60 U.S. Departn1ent of State, Department of State Recof'd of Decision and 1Vational Interest Determination, 
TransCanada Keystone Pipeline, LP Application for Presidential Permit, February 25, 2008. 
61 A more con1prchensive timcline is provided in CRS Report R41668, Keystone ,'(l Pipeline Project Key lvsues, by 
Paul W. Parfbmak, Linda Luther, and Adam Vann. 
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Oil Spills 

A primmy environmental concern of any oil pipeline is the risk ofa spill. The impacts of an oil 
spill depend on multiple factms, including: the type ofoil spilled and the size and location of the 
spill.75 Location is generally considered the most important factor, as highlighted by DOS: 

The greatest concern \.Vould be a spill in enviroruncntally sensitive areas, such as wetlands, 
flowing streains and rivers, shal!ow grounchvater areas, areas near \.vater intakes for drinking 
water or for conuuercial/industrial uses, and areas \.Vi th populations of sensitive wildlife or 
plant species. 76 

Location-specific concerns played a key role in DOS's November 2011 decision to obtain 
additional information before making its national interest determination for TransCanada's 2008 
Presidential Permit application. Regarding its decision, DOS stated: 

[P]articularly given the concentration of concerns regarding the environ1nental sensitivities 
of the current proposed route through the Sand Hills area of Nebraska, the Department has 
detern1incd it needs to undertake an inMclcpth asscsstncnt of potential alternative routes in 
Nebraska. 77 

fn part as a result ofDOS's decision, TransCanada announced that it would work with the 
Nebraska Department of Environmental Quality to identify a potential pipeline route avoiding the 
Nebraska Sand Hills (Table 2). 

Pipeline integrity concerns-whether real or perceived-were magnified by a 20 I 0 oil sands 
crude pipeline spill in Michigan. On July 26, 2010, a 40-year old pipeline, operated by Enbridge, 
released approximately 800,000 gallons of oil sands crude oil78 into Talmadge Creek, a waterway 
that flows into the Kalamazoo River (Michigan).79 The National Transportation Safety Board 
(NTSB) issued a synopsis of its upcoming investigatory report in July 25, 2012.80 The synopsis 
did not include a probable cause analysis, but it concluded that internal corrosion was not a factor 
in the incident. 

Based on experience with pipelines historically, the Keystone XL pipeline will likely lead to some 
number of oil spills over the course of its operating life, regardless of design, construction, and 
safety measures. However, the frequency, volume, and location of spills are unknown. Some 
contend that proponents of the pipeline understate oil spill risks; others contend that pipeline 
opponents overstate the risks. 

75 See CRS Report RL33705, Oil Spills in U.S. Coastal Waters Background and Governance, by Jonathan L. 
Ramseur. 
76 2011 FEIS, "Executive Smn1nary," p. ES-9, available at http://keystonepipeline
xl.state.gov/archive/dos _ docs/feis/vol l/index. h tn1. 
77 U.S. Depart1nent of State, "Keystone XL Pipeline Project Review Process: Decision to Seek Additional 
rnfonnation," Media Note, PRN 20 t l/l 909, Ot11ce of the Spokesperson, Nove1nbcr 10, 201 l. 
78 See the Enbridge response website "Frequently Asked Questions" at 
http://www.rcsponse.enbridgeus.conlfresponse/main.aspx?id'"" I 2783#Type _of_ oil.; and Tar Sands Pipelines Safety 
Risks (citing a conference cal! with Enbridge CEO). 
79 For more. up-to-date intOrmation, sec EPA's Enbridge oil spill website at 
http://\vww.epa.gov/enbridgespill/index.hhnl. 
80 See http://\V\vw.ntsb.gov/news/cvents/2012/marshall_mi/index.html. The final report is expected in the Fall of2012 
(personal co1nmunication with the NTSB, March 19, 2012). 
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A key question for policymakers is whether the Keystone XL proposed pipeline is different from 
other pipelines. For example, would the project impose a greater or lesser risk of an oil spill than 
another oil pipeline? 

Oil Sands Crudes-Characteristics 

Some environmental groups have argued that the pipeline would pose additional oil spill risks due 
to the material being transported." They have asse11ed that diluted bitumen (Dilbit) poses 
particular concerns of volatility and eorrosivity that may pose additional risks to the pipeline's 
integrity. Whether or not these issues warrant concern is debatable. Regardless, the concerns led 
Congress to enact provisions in P.L. 112-90 calling for forther study. These issues are discussed 
below. 

Volatility 

According to a 2011 environmental groups' report, "at high temperatures, the mixture of light, 
gaseous condensate, and thick, heavy bitun1en, can become unstable."82 [tis uncertain what 
constitutes a high temperature in this context. For example, would the temperature be within the 
range of the pipeline's operating parameters? Regardless, some have questioned this conelusion.83 

One of the citations in the 2011 report that is cited as support for the above statement is an 
"expert viewpoint" 84 that does not specifically address pipeline transp011ation, but seems to 
discuss behavior of oil sands in the reservoir. The other is a study modeling liquid-column 
separation in oil pipelines-perhaps a relevant issue (discussed below)-but this study does not 
appear to distinguish between different crude oil types.85 

Related to the assertion of volatility, the 2011 report highlights a process-described as liquid
column separation--that could potentially occur in pipelines when changes in pipeline pressure 
causes some of the natural gas liquid component to change into a gas bubble. According to the 
report, when these gas bubbles burst they release high pressure that can damage a pipeline (a 
process described as cavitation). The report states that "instability of DilBit can render pipelines 
particularly susceptible to ruptures caused by pressure spikes."86 

However, DOS countered this assertion stating that it: 

31 Anthony Swift et al, Tar Sands Pipelines Saf€ty Risks, Joint Report by Natural Resources Defense Council, National 
Wildlife Federation, Pipeline Safety Trust, and Sierra Club, February 2011 (hereafter Tar Sands Pipelines Safety 
Risks); see also Anthony Swift et al, Pipeline and Tanker Trouble The Impact to British Columbia's Communities, 
Rivers, and Pacific Coastline from Tar Sands Oil Tran~port, Joint Report by Natural Resources Defense Council, 
Pctnbina Institute, and Living Oceans Society, November 2011 (hereafter Pipeline and Tanker Trouble). 
82 Tar Sands Pipelines Safety Risks. 
83 See Crude Quality Inc., Report regarding the U.S. Department of State Supp!ementa1y Draft Environmental Impact 
Statement, May 2011; and Energy Resources Conservation Board, Press Release, "ERCB Addresses State1nents in 
Natural Resources Defense Council Pipeline Safoty Report," February 2011. 
84 As cited by Tar Sand~ Pipelines Safety Risks: Expert Viewpoint (John Sha\v, University of Alberta)~ Phase 
Behaviors of Heavy Oils and Bitumen," Schlumberger Ltd., 2011. The cited website no longer leads to this source, but 
CRS located· the tnaterial using the Internet "Wayback Machine," at http://web.archivc.org. 
85 Changjun Li et al., Study on Liquid-Column Separation in Oil Transport Pipeline, A1nerica11 Society of Civil 
Engineers, International Conference on Pipelines and Trenchlcss Technology 2009. 
86 Tar Sand~ Pipelines Safety Risks. 
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contacted the author [that NRDC cited to support the above statetnenfj .. to address this 
concern and detern1incd that it \vould not be valid to infer from this research that dilbits are 
any tnore or less stable than other crude oils, or that they are tnorc likely to cause pressure 
spikes during transport in pipelines or otherwise pose an increased risk to pipeline safety.87 

Corrosivity 

Some argue that Di!Bit pipelines may be more likely to fail than other crnde oil pipelines because 
the bitumen mixtures they carry are "significantly more corrosive to pipeline systems than 
conventional crude."88 Three DilBit properties of particular interest are acidity, sulfur content, and 
solids content, all of which may influence the overall corrosiveness ofa given blend ofcrnde oil. 
The 20 I I report also focuses on these specific DilBit properties and their potential influence on 
pipeline corrosion, asserting: 

Cotnpared to "conventional" crudes, Di!Bit blends are thicker and more acidic, and contain 
inore sulfur, chloride salts, and quartz sand particles. These characteristics create a 
"co1nbination of chetnical corrosion and physical abrasion [that] can drarnatically increase 
the rate of pipeline detcrioration."89 

To what extent these claims may be correct is the subject of debate. Alberta's Energy Resources 
Conservation Board (ERCB), among other stakeholders, has rejected the claims from the 2011 
report, stating that "there is no reason to expect this product to behave in any substantially 
different way than other oil...."00 Additional background on the specific DilBit characteristics of 
concern may offer a greater understanding of the corrosion mechanisms at issue, but not 
necessarily resolve the debate. 

Total Acid Number 

As indicated in Table I (above) Canadian DilBit total acid numbers (TANs) range between 0.92 
to 2.49. This range is generally higher than lighter crude oils, but comparable with other heavy 
oils. It is well-established that the presence ofnaphthenic acids in high TAN crudes can 
considerably increase corrosion potential in the parts ofrefinery distillation units operating at 
high temperature--·above 400°F.91 However, pipeline transportation of DilBit is expected to occur 
at much lower temperatures: the maximum operating temperature for Keystone XL is l 50°F. 
Moreover, DilBit pipeline corrosion rates may not have a direct correlation with TAN values. 
There is evidence of more than l ,000 napthenic acid varieties with varying corrosivity, which 
may comprise a single TAN number.92 TAN values depend upon the specific content and types of 

87 201 l FEIS, "Potential Releases," p. 3H 13.45, available at http://keystonepipelineH 
xi. state. gov /archive/dos_ docs/fois/vo 12/en v/index. htm. 
88 Tar Sands Pipelines Safety Risks. 
89 Tar Sands Pipelines Safety Risks. 
9° C<J.nadian Energy Resources Conservation Board (ERCB), "ERCB Addresses Staten1cnts in Natural Resources 
Defense Council Pipeline Safety Report," Press release, Calgary, Alberta, February 16, 2011. 
91 Dennis Haynes, Naphthenic Acid Bearing Refinery Feedstocks and Corrosion Abatement, Presentation to the AlChE 
Chicago Sy1nposium, 2006, p. 7; Bruce Randolph, James Scinta, Eric Vetters, ct al., Challenges in Processing 
Canadian Oi/sands Crude -- A (JS Refiners' Per.1pective, Canadian Crude Quality Technical Association, June 25, 
2008. 
92 See Anne Shafi:t..adeh et al., "High Acid Crudes," Presentation to the Crude Oil Quality Group New Orleans Meeting, 
January 30, 2003, http://\vww.coqaHinc.org/20030 I 30High%20Acid%20Crudes.pdf. 
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compounds in specific crudes-which may vary significantly from crude to crude.93 Some testing 
of pipeline steels has shown that Canadian oil sands crudes exhibit "very low corrosion rates" 
despite high TAN numbers, in part because they contain other "inhibitor" compounds that reduce 
the corrosivity of the bitumen.9

" Therefore, it is uncertain whether refiners' experiences with 
corrosion from high TAN crudes can be directly extended to DilBit transmission pipelines. 

Sulfur Content 

Another factor in crude oil corrosivity is sulfur content. Crude oils sent to U.S. refineries typically 
contain 0.5% to 2.5% sulfur.95 As indicated in Table I, Di!Bits have sulfur content substantially 
above this range-between 3% and 5%. fn sour crudes(> l % sulfor content), sulfur is present as 
hydrogen sulfide (H2S),96 which can combine with water to form sulfuric acid (H2S0.1), a strongly 
corrosive acid. Like napthenic acid corrosion (discussed above), sulfidic corrosion is a high 
temperature phenomenon, beginning above 500°F.97 fn pipelines, H2S can also interact with 
napthenic acids, carbon dioxide (C02) and solids, complicating the possible corrosion processes 
at work. Research and refiner experience suggest that sulfuric and napthenic acid corrosivity can 
be inhibited or augmented by the presence of specific sulfur compounds depending upon the 
chemical characteristics of those compounds (e.g., how readily they decompose into H2S), 
whether they are in liquid or vapor phase, and other factors.'" In some cases, H2S can form a 
protective sulfide coating that actually prevents corrosion.99 Thus, as in the case of TAN levels, 
sulfur content in crude oil may not accurately reflect corrosivity, notwithstanding the common use 
of sulfur content to indicate sulfidic corrosion potential in refinery equipment. '00 For these 
reasons, the direct application of sulfidic corrosion experience in refineries to lower temperature 
crude oil pipelines may be inconsistent with chemical processes involved. 

93 Canadian Crude Quality Technical Association, TAN Phase [JI Project, i'vieeting tv!inutcs of June 23, 2009, 
http://www. ccq ta. coin/ docs/ documents/PrqjectsrrAN _Phase_ I IJD'AN%20Phaseo/o20 lIIo/o20 March%202009%20 Mi nut 
es.pd[ 
9·~ Rena Liviniuk, et al., "Organic Acid Structure - A Correlation With Corrosivity," AMff09ff20, Presented to the 
N'ational Pctrochetnical and Refiners Association, Annual Meeting, March 22ff24, 2009, San Antonio, TX, p. 9. 
95 U.S. Energy Information Adtninistration, "Cn1de Oil Input Qualities: Sulfor Content, Annual," Internet table, June 
29, 20 l l, http://ww,v.eia.gov/dnav/pet/pcl_pnp_crq_a_EPCO __ YCS ___ pct_a htm. 
96 H2S is generated at te1nperatures greater than 392 F (200 C) through a reaction between carbon-containing and 
sulfur-containing co1npounds in the crude. Thus, H2S can be generated during the oil sands thernial extraction process. 
See: G.G. Hoffn1ann, et al., "Thermal Recovery Processes and Hydrogen Sulfide Forn1ation," Presented at the Society 
of Petroleum Engineers International Symposium on Oilfield Che1nistty, San Antonio, Texas, February 14H 17, 1995. 
97 H.M. Shalaby, "Refining of Kuwait's Heavy Crude Oil: Materials Challenges," Workshop on Corrosion and 
Protection of Metals, Arab School for Science and Technology, Kuwait, December 3-7, 2005, p. 5; 
http://www.arabschool.org/pdf _notcs/20 _ REFlNING _OF_ KUW AlTS _HEAVY_ CRUDE_ OIL.pdt'. 
98 Ibid., p.6; Heather Dettman, et al, "Refinery Corrosion: The Influence of Organic Acid and Sulphur Co1npund 
Structure on Global Crude Corrosivity," Presentation to the 5th NCUT Upgrading and Refining Conference 2009, 
Ed1nonton, Alberta, Septe1nber 14 - 16, 2009; Dennis Haynes, 2006, p. 8. 
99 Grego1y R. Ruschau, and Mohanuned A. Al~Anez, ()ii and Gas EXploration and Production, Appendix S, Corrosion 
Prevention, p. S6, in: CC Technologies Laboratories, Inc., Corrosion Costs And Preventive Strategies In The United 
States, Report to the U.S. Federal Highway Administration, Office of Infrastructure Research and Dcveloptncnt, Report 
FHWA-RD-01-156, September 2001, http://www.corrosioncost.coin/pdf/oi!gas.pdf. 

'"' H.M Shalaby, 2005, p. 6. 
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Abrasive Solids 

Solids suspended in crude oil have the potential to accelerate corrosion in pipelines either by 
settling out (forming corrosive conditions beneath them) or through abrasion. Abrasion has been 
raised as a particular concern for DilBit pipelines because DilBit may contain significantly more 
solids than conventional crudes. 101 These solids, it is argued, might wear away the interior walls 
of a pipeline and exacerbate wall loss from acidic corrosion. Some have compared this process to 
sandblasters. 102 However, CRS is not aware of publically available research that has examined 
whether the conditions exist for significant internal abrasion of Di!Bit pipelines. Crude oils with 
high solids content are also generally filtered to meet the quality specifications set by pipelines 
and refiners. Thus Di!Bit blends may have solids content higher than other types of crudes, but 
still within an acceptable range for pipeline and refinery operations. 

Keystone XL Pipeline Operating Parameters 

Multiple parties submitted comments to DOS, highlighting the Keystone XL pipeline operating 
parameters as a particular concern. 103 The 2011 environmental groups' rnport claims that "the 
risks of corrosion and the abrasive nature ofDi!Bit are made worse by the relatively high heat and 
pressure." 104 

The report asserts the pipeline will be operating at temperatures "up to 158° F," which is 
substantially higher than conventional crude pipelines, which, according to the report, operate at 
less than 100° F. 105 TransCanada has stated that "oil in a line like this comes into our pipeline 
between 80-l 20°F, and it stays within that temperature range during transport."106 In the 2011 
FEIS, DOS states that the maximum operating temperature of the proposed pipeline would not 
exceed 150° F. It is uncertain whether this 150° F mark is an upper bound that might be 
approached on rare occasions, or whether the operating temperature would typically hover near 
this maximum. Either way, it is below the maximum operational temperature cited by some 
environmental groups. 

According to the report, conventional crude pipeline pressure is 600 pounds per square-inch 
(PSI), while diluted bitumen requires a pipeline pressure of 1,440 psi 107 A subsequent 2011 report 
lists this figure as 2, I 30 psi. 108 Regardless, the 2011 FEIS lists the Keystone XL operating 
pressure as 1,308 psi. 

lll! Baker Hughes Inc., Planning Ahead for Effective Canadian Crude Processing, Sugar Land, TX, 20 [ 0, p. 4, 
http:/ /mvw. bakerhughes. com/assets!tned ia/wh itepapers/4c2a3 c8 ffa7 c I c3c7 40000 1 d/file/28271 -
canadian _ crudeoil_ update_ whitepaper _ 06-1O.pdf.pdf&fs=:1497549. 
102 Tar Sands Pipelines Safety Risks .. 

IOJ See 2011 final EIS, "Appendix A, Responses to Co111mcnts and Scoping Smn1na1y Report," available at 
http://keystoncpipcline-xl.state.gov/archivc/dos_docs/feis/vol3and4/appendixa/index.htrn. 
104 Tar Sands Pipelines Scifety Risks. 

ws Tar Sands Pipelines Safety Risks. 

rn6 TransCanada, "TransCanada's Keystone XL Pipeline - Know the Facts," fact sheet, May 20 I l, 
http://www. transcanada. com/does/K cy _Projects/know_ the _facts_ kxl. pdf. 
107 Tar Sands Pipelines Safety Risks. 

ws Pipeline and Tanker Trouble. 
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The degree to which the Keystone XL pipeline's operating parameters differ from other oil 
pipeline operating parameters is beyond the scope of this report. In general, the Keystone XL 
operating parameters are different, because diluted bitumen (and heavy crude oils) are more 
viscous (resistant to flow) than conventional crude oil. According to a 2011 review of heavy 
crude transpo1tation: 

Pipelining of heavy oil presents problen1s Hke instability of asphaltenes, paraffin 
precipitation and high viscosity that cause multiphase flow, clogging of pipes, high-pressure 
drops, and production stops. 109 

The same review describes several options that may be used "to resolve or improve pipelining of 
heavy and extra-heavy crude oil." These options include dilution with other substances and 
increasing/conserving the oil's temperature. Both of these options would reduce viscosity and 
both seem to be part of the Keystone XL proposed operations. 

DOS states that the proposed pipeline would satisfy the Department of Transportation's Pipeline 
and Hazardous Materials Safety Administration (PHMSA) regulations ( 49 CFR Part 195) that 
apply to hazardous liquid pipelines. In addition, Keystone agreed to implement 57 additional 
measures developed by PHMSA. ln consultation with PHMSA, DOS determined that 
incorporation of those conditions: 

would result in a Project that would have a degree of safety over any other typically 
constructed do1nestic oil pipeline system under current code and a degree of satCty along the 
entire length of the pipeline syste1n similar to that which is required in 1-Iigh Consequence 
Areas (HCAs) as defined in 49 CFR 195.450.''° 

The degree to which the additional 57 measures mitigate risk is debatable. For instance, the 
primary author of the 2011 environmental groups' report argued that only 12 of these conditions 
actually diffur in some way from minimum requirements.''' 

Oil Pipeline Spill Data from Alberta 

Many stakeholders have argued a comparison of oil spill data from Alberta and the United States 
indicates that internal corrosion has led to substantially more oil spills in the Alberta pipeline 
system than the U.S. system.' 12 They reason that this difference is likely related to high 
proportion of oil sands crudes, which have been in the Alberta system since the 1980s. ln 
contrast, the first dedicated oil sands crudes pipeline in the United States, the Alberta Clipper, 
began operating in 2010.'" 

DOS rejected this assertion, stating: 

W
9 Rafael Martinez·Palou et a!., "Transportation of Heavy and Extra·[-leavy Crude Oil by Pipeline: A Review," Journal 

of Petroleum Science and Engineering, Vol. 75, pp. 274·282, January 201 l. 
iio 2011 FEIS, "Project Description," p. 2-23, available at http://keystonepipeline· 
x!. state. gov /archive/ dos_ docs/fois/vol l/index. htm. 
111 Anthony Swift, "Clinton's Tar Sands Pipeline 'Safety Conditions' are S1noke and Mirrors," August 19, 2011, at 
http://switchboard.nrdc.org. 
112 2011 FEIS, Appendix A (see footnote 59). 
113 Tar Sands Pipelines Safety tasks. 
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[T]here is no evidence that the transportation of oil sands derived crude oil in Alberta has 
resulted in a higher corrosion related failure rate than occurs in the transportation of the 
variable-sourced crude oils in the U.S. syste1n. n<1 

Further, DOS pointed out that a comparison of the oil spill data is problematic for various 
reasons. [n particular, the scopes of the data collected in each nation are different. Canadian data 
includes smaller spills and spills from certain pipelines not covered by PHMSA regulations. To 
address these discrepancies in data collection, PHMSA prepared a comparison of pipeline 
incidents of similar scopes between the two databases. This comparison was part of the 2011 
FEIS and is provided below in Table 4. 

Table 4. PHMSA Comparison of Oil Pipeline Incidents in Alberta and United States 
2002 - 2010 

Crude Oil Pipeline Failures U.S. and Alberta \ 
(2002-2010) 

U.S. Crude 011 Pipeline Incident Histor)" 

Failures per 1,000 Pipeline 
Incident/Failure Case Failures/Year 

Corrosion - External 9.8 

Corrosion - Internal 22.1 

All Failures 89.3 

Alberta Crude Oil Pipeline Incident HistorY" 

Corrosion - External 2.3 

Corrosion - Internal 3.6 

All Failures 22.0 

Source: Reproduced by CRS; original table from 2011 FEIS, , p. 3. 13-38 (fable 3.13.5-4). 

Notes: The following notes are included in the table in the 2011 FEIS: 

Miles per Year 

0.19 

0.42 

1.70 

0.21 

0.32 

1.97 

a. PHMSA includes spill incidents greater than 5 gallons. U.S. had 52,475 miles of crude oil pipe ines in 2008. 

b. Alberta Energy and Utility Board Report, includes spills greater than and less than 5 bbls. Alberta had ! J, 187 
miles of crude oil pipelines in 2006. 

This comparison indicates that internal corrosion failures (per l,000 miles of pipeline) were 
approximately 30% higher in the U.S. system (0.42 vs. 0.32). Regardless, such comparisons are 
challenging, if not impossible, considering the range of potential factors-pipeline age, 
enforcement, etc.-that may affect the underlying data. For this reason, the above comparison 
might be described as preliminary. 

Keystone XL Spill Frequency Estimates 

Spill frequency estimates for the Keystone XL project have been a subject of debate. During the 
NEPA process, Keystone submitted a spill frequency estimate of 0.22 spills per year. The 
company derived this estimate by using historical databases from PHMSA and then applying 

114 201 l FEIS, "Potential Releases," p. 3.13-38 (see footnote 87)_ 
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project-specific factors, such as regulatory requirements, material strength, and technological 
advances. 

However, some questioned Keystone's modified estimate, arguing that the pipeline's operating 
parameters-temperatmes and pressures higher than conventional crude pipelines-would yield 
spill frequencies above historical averages, rather than below. 115 

Subsequent to Keystone's estimate, the DOS estimated that a spill over 50 barrels would occur 
between l .2 to l .8 times per year; spills of any size would occur between 1.8 to 2.5 times per 
year.116 

Another potential somce of data is the pipeline operating history of Keystone. Keystone has 
operated the Keystone Mainline pipeline and the Cushing Extension since 20 I 0. Since that time 
the Keystone pipeline has generated 14 unintentional releases. DOS cites personal 
communication with PHMSA staff, who stated that these incidents are "not unusual start-up 
issues that occur on pipeline and are not unique."117 Regardless, this figure is considerably higher 
than the Keystone XL spill frequency estimates DOS included in its 2011 FEIS. 

Spill Size Estimates 

Citing the PHMSAsignificant incident database, 118 DOS indicates that between 1990 and 2010, 
the average spill size for onshore hazardous liquid pipelines, which includes both oil and other 
materials, was less than 1,000 barrels ( 42,000 gallons). 119 Using this database, CRS calculated the 
exact average spill to be 918 barrels (38,556 gallons). Per the spill size classification included in 
the 2011 FEIS, the average spill would be considered a "large spill." 120 

One may question whether this database is the best tool for predicting spill size from the 
Keystone XL pipeline. The database includes oil and other hazardous liquids; pipelines of varying 
sizes and pressures; and pipelines of varying ages. A more refined comparison may offer 
policymakers a better prediction of possible spill size, but the PHMSA database is not 
immediately amenable to a more tailored assessment. 

In its 2011 FEIS, DOS seems to suggest that "ve1y large spills" (defined as greater than 5,000 
barrels or 210,000 gallons) would require a dramatic event. According to DOS: 

A very large spill from the pipeline would likely require the occurrence of an event that 
would shear the pipeline such as tnajor earth tnoveinent resulting fro1n slides, tnajor earth 
1novcment resulting from an earthquake, nu\jor flood flows eroding river banks at nonMf-II)D 

us See John Stansbury, Analysis of Frequency, Nfagnitude and Consequence of Worst-Case Spills from the Proposed 
Keystone }(l Pipeline, Subn1itted as a corn1nent to the supplemental draft EIS and later cited in the 2011 FEIS. 

!1
6 201 l FEIS, "Potentii1l Releases," pp. 3.13-18-3.13-21 (see footnote 87). 

117 2011 FEIS, "Potential Releases," p. 3. 13~1 l (see footnote 87). 
118 The significant incident database represents a subset of all incidents. To qualitY as "significant" an incident must 
result in one of the following: (1) a fatality or injmy requiring in~patient hospitalization; (2) $50,000 or more in total 
costs, 1neasured in 1984 dollars; (3) a highly volatile liquid release of 5 barrels or more or other liquid releases of 50 
barrels or more; or (4) a liquid releases resulting in an unintentional fire or explosion. 
119 2011 FEIS, "Potential Releases," p. 3.13~[5 (see footnote 87). 
120 Ibid. 
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crossings, 1nechanical da1nage fro111 third~party excavation or drilling \.VOrk, or vandalism, 
sabotage, or terrorist actions. 121 

This assertion will be tested when the NTSB releases its investigation results for the July 2010 
Enbridge oil spill. 122 That spill was a "very large spill," releasing over 800,000 gallons into the 
Kalamazoo River in Michigan. 

Regardless, an average spill can require substantial cleanup efforts in certain locations. The July 
20 l l ExxonMobil spill into the Yellowstone River was approximately 42,000 gallons. The EPA is 
overseeing this oil spill response. In August 2011, over 1,000 personnel were engaged in cleanup 
and shoreline assessment efforts. 123 As of February 2012, the federal government has assigned 
$3.8 million from the Oil Spill Liability Trust Fund to address response activities. 124 This figure 
would not capture the expenses from the responsible party. 

Environmental Impacts of Spills of Oil Sands Crude 

Some contend that the distinct chemical composition of oil sands crude (e.g., Di!Bit) would pose 
a greater environmental risk from an oil spill than other crudes. 125 CRS is not aware of an 
authoritative study that has examined this assertion. Although parallels may be drawn between the 
possible behavior of conventional crudes and Di!Bit, studies are scarce regarding spills of heavy 
crudes with the specific composition of Canadian heavy crudes. 

The behavior of crude oil spills and the fate of crude oil in the subsurface have been studied 
extensively around the world for a wide range of conventional crudes and other petrochemicals in 
both experimental settings and actual spills (e.g., Bemidji, Minnesota in 1979).126 These include 
studies of specific chemical components that may be present in Di!Bit (e.g., benzene). 127 Based 
on extensive experience with other crudes and Di!Bit constituents, analysts may claim 

121 [bid. 
122 Although a synopsis of this report was made available July 10, 2012, NTSB has not released the final report. See 
http://www.ntsb.gov/news/events/20 12/marshal I_ mi/ index. ht1nl. 
123 See EPA Update on Yellowstone River Oil Spill (Si!vertip Pipeline), August 12, 2011, at 
http://ww\v.epa.gov/yellowstoneriverspi!I/. 
124 Persona! co1nn1unication with U.S. Coast Guard, February 14, 2012. 
125 Swift et al, p. 7. 
126 See, for exainple, \Vork compiled by the U.S. Geological Survey about the 1979 crude oil spill near Be1nidji, MN, 
which contan1inated a shallow aquifer: U.S. Geological Survey, "Crude Oil Contamination in the Shallow Subsurface: 
Betnidji, Minnesota," Internet page, July 20, 201 l, http://toxics.usgs.gov/sites/be1nidji_page.ht1nl. See also: M. 
Whittaker, S.J.T. Pollard, and T.E. Fallick, "Characterisation of Refractory Wastes at Heavy Oil-Contaminated Sites: A 
Review of Conventional and Novel Analytical Methods," Environmental Technology, Vol. 16, No. 1 l, Nove1nber !, 
l 995, pp. 1009~ 1033; S Khaitan et al., "Re1nediation of Sites Contaminated by Oil Refine1y Operations," 
Environmental Progress, VoL 25, No. l, April 2006, pp. 20-3 t. 
127 See, for example: Lisa M. Gcig et al., "[ntrinsic Biore1nediation of Petroleum Hydrocarbons in a Gas Condensate
Contaminated Aquifer," Environmental Science and Technology, vol. 33, no. 15 (1999), pp. 2550-2560; Paul E. 
Hardisty, et al., "Characterization of LNAPL in Fractured Rock," Quarterly Journal of Engineering Geology & 
Hydrogeology, Vol. 36, No. 4, Noven1ber 2003, p. 343-354; J.L. Busch~Harris, e al., "In Situ Assess1nent of Benzene 
Biodegradation Potential in a Gas Condensate Contaminated Aquifer," Proceedings of l lth Annual International 
Petroleutn Enviromnental Conference, Albuquerque, NtvI, October 12~15, 2004; John A. Connor, et al., "Nature, 
Frequency, and Cost of Enviromnental Remediation at Onshore Oil and Gas Exploration and Production Sites," 
Remediation, VoL 21, No. 3, Sununer 201 !, pp. l2 l-144; Bn1ce E Rittmann, et al., Natural Attenuation/or 
Groundwater Remediation, National Academy Press, 2000. 
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considerable confidence in models of DilBit behavior around groundwater. For example, the 
EneQJY Resources Conservation Board has stated that "Di I Bit should behave in much the same 
manner as other crude oils of sin1ilar characteristics. 128 

All spilled oil begins to "weather" or separate into different components over time. In general, 
heavier oils, like DilBit, are more persistent and may present greater technical challenges in oil 
removal operations than lighter crude oils. For a land spill, the heavier and more viscous 
components (i.e., the asphaltenes) would likely remain trapped in soil pores above the water table. 
It is also likely that the lighter constituents would partly evaporate and not be transported down 
through the soil with the heavier components. 

However, if an oil spill reached the water table, some of the more soluble portions would likely 
dissolve into the groundwater and be transported in the direction of regional groundwater flow. 
l'he ultimate extent, shape, and cotnposition of a groundwater contaminant phnne resulting fron1 
a Di I Bit spill would depend on the specific characteristics of the soil, aquifer, and the amount and 
duration of the accidental release. 

The heavier components ofa Di!Bit spill would be difficult to remove from the soil during 
cleanup operations, and may require wholesale soil removal instead of other remediation 
techniques. 129 These challenges may come at a higher cost. In an oil spill model prepared for 
EPA, the model estimates that spills of heavy oil will cost nearly twice as much to clean up as 
comparable spills of conventional crude oil. 130 

Crude oils may contain multiple compounds that present toxicity concerns. DOS stated that 
"based on the combination of toxicity, solubility, and bioavailability, benzene was determined to 
dominate toxicity associated with potential crude oil spills."131 Benzene and other BTEX 
compounds (benzene, toluene, ethyl benzene, and xylene) are generally in greater proportions in 
the lighter crude oils and particularly in refined products like gasoline. 132 In its 2011 FE!S, DOS 
compared the BTEX content of crude oil derived from oil sands (Di!Bit and DilSynBit) with 
conventional crude oils from Canada. The BTEX content of oil sands crudes ranged from 5,800 
parts per million (ppm) to 9, I 00 ppm. The BTEX contents of conventional crude oils ranged from 
5,800 ppm to 29, I 00 ppm. 133 

Other toxic compounds of concern in crude oils are polycyclic aromatic hydrocarbons (PAI-ls). 
Generally, PAHs are more toxic than BTEX and evaporate at a slower rate, but they are less 
soluble in water. The National Research Council's Oil in the Sea report stated that with 

128 Canadian Energy Resources Conservation Board (ERCB), "ERCB Addresses Statements in Natural Resources 
Defense Council Pipeline Safety Report," Press release, Calgary, Alberta, February 16, 2011. 
129 One such other 1nethod is "pun1p and treat," which involves cleaning soil and groundwater contmnination by 
pmnping and capturing the contaminated groundwater, then treating it at the surface to remove the contaminants. The 
smne technique nmy be used to extract soil gas vapor from contaminated soil above the water table. For n1ore 
infonnation, see Environmental Protection Agency, Basics of Pump-and-Treat Ground-1Vater Remediation 
Technology, EPNS00/8-90003, March 1990. 
lJ(l Dagmar Etkin, i\!lodeling Oil Spill Response and Damages Costs, Proceedings of the 5th Biennial Freshwater Spills 
Symposium, 2004, at http://www.environ1nental-research.cont 
131 2011 FEIS, "Potential Releases," p. 3.13-80 (see footnote 87). 
132 For a comprehensive discussion, see National Research Council, Oil in the Sea Ill Inputs, Fates, and Effects, 
National Academies of Science, February 2003. 
133 2011 FEIS, "Potential Releases," Table 3.13.5-6, p. 3.13-45 (see footnote 87). 
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weathering/evaporation and the resulting loss of BTEX, PAHs become more important 
contributors to the remaining oil1s toxicity. 134 

Unlike BTEX, the 2011 FEIS does not include a comparison of PAH concentrations across 
different crude oils. DOS states that PAH concentrations of crude oils that would be transported in 
the Keystone XL pipeline am unknown, because this information is proprietary. 135 Some 
com1nenters, including EPA, took issue with this during the EIS review process. 136 

Heavy metals may also be a concern. A 2011 NRDC report states that Dilbit contains quantities of 
heavy metals, particularly vanadium and nickel, that are "significantly larger" than conventional 
crude oil. !37 .Assuming conventional oil rneans lighter crudes) this staterr1ent is largely correct. 138 

However, the heavy metal concentrations in Di!Bit are similar to some other heavy crude oils, 
such as Mexican and Venezuela crudes that are processed in (Julf Coast refineries. 139 Most, if not 
all, of this crude oil arrives in the United States via vessel. 140 

Further Study 

DOT officials acknowledge that they have not performed any specific studies nor reassessments 
of pipeline safety risks that might be unique to Di!Bit. 141 ln addition, DOS points out that "a 
focused, peer-reviewed study of the potential corrosivity/erosivity ofWCSB oil sands derived 
crude oils relative to other crude oils has not yet been conducted."142 

Some in Congress have called for a review of DOT pipeline safety regulations to determine 
whether new regulations for Canadian heavy crudes are needed to account for any unique 
prope1ties they may have. Accordingly, P.L. 112-90 requires PHMSA to review whether current 
regulations are sufficient to regulate pipelines transmitting "diluted bitumen," and analyze 
whether such oil presents an increased risk of release(§ 16). 

Oil Sands Extraction Concerns 

Opponents of the Keystone XL pipeline and oil sands development often highlight the 
environmental impacts that pertain to the region in which the oil sands resources are extracted. In 
general, these local/regional impacts from Canadian oil sands development may not directly 

134 National Research Council, 2003, p. 126. 

!3
5 2011 FE[S, "Potential Releases," p. 3.13-31 (sec footnote 87). 

l3G Sec footnote 57 regarding EPA's June 6, 2011 com1nents. 
137 Anthony Swift, Susan Casey-Lefkowitz, and Elizabeth Shope, Tar Sands Pipelines Safety Risks, Natural Resources 
Defense Council (NRDC), February 20 l l. 
138 Based on a c01npariso11 of crude oil assays fro1n sources listed in Table I. 
139 201 l FEIS, "Potential Releases," Table 3.13.5-7 (see footnote 87). 
140 Although a considerable percentage of oil imports c01ne from Mexico (e.g., approximately 12'Xl of crude oil imports 
in 20 tO), the EIA states that "!'vlexico does not have any international pipeline connections, with n1ost exports leaving 
the country via tanker from three export terminals in the southern part of the country." EIA, Countiy Analysis BriefS, at 
http://www.cia.gov/cabs/Mcxico/Full.httnl. 
141 The Honorable Cynthia L. Quartennan, Administrator, Pipeline and Hazardous Materials Safety Administration, 
U.S. Dcpartn1ent of Transportation, Testi111011y before the U.S. House Committee on Energy and Commerce, 
Subco1n1nittee on Energy and Power, Hearing on "The American Energy [nitiative," June 16, 20! L 
1
•
12 2011 FEIS, "Potential Releases," p. 3.13-43 (see footnote 87). 
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UNITED STA res ENVIRONMENTAL PROTECTION AGENCY 

NASH GTOr D c Q.~-o 

Mr. Jost: W. Fernandez 
Assi tant Secretary 
t::conomk. Energy and Bu rne · Affairs 
U. · .Department of State 
Washington. DC 20520 

Dr. Kerri-Ann Jone· 
Assistant Secretary 

JUN 0 S 2011 

Oceans ~md lnternatiunal Em irunmentat and Scien1ific Affairs 
U ... Department of State 
Washington. D _0520 

Dear Mr. Pernandcz and Dr. Jones: 

In accordance with our authoritic under the. ·a1ional En ir nmental Policy Act (NEP ). 
the Council on Environmental Quality CEQ) NEP n:gulations, and Section 309 of the Ocan 
Air Ac.:t. EPA has re ·ieweu the 'upplemental Draft ·nvironmental Impact Statement (SDEIS) 
for TransCanada' pro-posed Keystone XL Project ("Project'"). 

EPA re\ iewed the Draft Environmental Impact . talement (DE[ ' ) for this project and 
uhmitted comments in July of 2010. At that time EPA rated the D ~ 1 ·as .. lnadequate-r 

because potentially sign:iflcanl impacts were not evaluated and additional Information and 
analy es were nece ·. ar)' to cn:ure that the El fully informed decision makers and the public 
ahout 1 otential con equences of Lhe Key ton~ L Projc1.:t. Since that time. the tatc Department 
has worked dihgentl. to develop additional informmion and analysis in respon ·c to EPA·s 
comments and the large number of other comments received on the DElS. The Stale Department 
also made a very t'. n:stroctive dedsron ta seek fvtthc·r public revrcw ;md comment through 
publication of the 'DEIS. to help the public and decision maker carefully weigh the 
em ironmental co. t and benefits of transporting oil and crude from Canada to delivery points 
in Oklahoma and ·1 exas. The consiueration or the environmental impacts associnted with 
con ·tructing and operating this proposed pipeline is especially important given that current 
excess pipeline capacity for transporting oil . ands crude to the nitcd States \ ill likely persist 
until after 2020. a noted in the DEIS. 

While thl: .'DEIS ha. made progress in responding to EPA'. comments on the DElS and 
pro\'iding informalion nece · ·ary for makit1g arr informed dedsion. ·PA b'eHevc addhromd 
anal) ·is i nece · sar~ l full) re ·pond to our 1:arlier comments and to ensure a full evaluation of 
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the potentjal impacts of proposed Project, and to identify potential means to mitigate those 
in1pacts. As EPA and the State Department have di cussed many times, EPA recommends that 
the State Department improve the analysis of oil spill risks and alternative pipeline routes, 
provide additional analysis of potential impacts to communities along the pipeline route and 
adjacent to refineries a.nd the associated environmental justice concerns, tog.ether with ways to 
mitigate those impacts, improve the discussion of lifecycle greenhouse ga emissions (GHGs) 
as ociated with oil sands crude. and improve the analysis of potential impacts to wetlands and 
migratory bird population . We are encouraged by the tate Department's agreement to include 
some of these additional analyses in the Final En ironmental Impact tatement FinaJ EJS). We 
have noted those agreements in this letter, and I ok forward to working" ith ou to develop 
thes.e analyse3' for the Final EIS. 

Pipeline Safety/Oil Sgill Risks 

EPA is tht! lead federal response agency for responding to oil spills occun·ing in and 
around inland waters. part of that responsibility, we have considerable experience working to 
pre ent and respond to oil pifls. Plpefine oif pilf · are a very reat concern, a we saw during the 
t o pipeline spills in Michigan and Illinoi la t ummer. Just in the last month, the Keystone 
Pipeline e, perienced two leaks (in North Dakota and Kansas), one of which was brought to the 
company's attention by a local citizen. These leaks resulted in shut-downs and issuance of an 
order to TrruisCanada from the Pipeline and Hazardous Materials Safety Administration 
(PHMSA)1 requiring that conective measures be ta.ken prior to the subsequently approved restart 
of operations. PHMSA's Order of June 3. 2011 for the Keystone Pipeline - which also carries 
Canadian oil sands crude oil and is operated b the same company as the proposed Keystone XL 
Project - was based on the hazardous nature f the product that the pipeline transports and the 
potential that the conditions causing the failures that led to the recent pill were present 
elsewhere on the pipeline. These events. which occurred after EPA' s comment letter on the 
DEtS. utrdcrse6r rl'ie co't'l1m'effrs ab'OU'! me nt! d r c'atdtrtty ~ons'lder trolh rh'e ro r ·of th'e 
proposed Keystone XL Pipeline and appropriate measures to prevent and detect a spill. 

We have several recommendations for additional analyses that relate to the potential for 
oil spills, as well as the potential impacts and implications for response activities in the event of a 
pipeline leak or rupture. We recommend and appreciate your agreement that the Final EIS use 
data from the National Response Center, which reports a more comprehensiv set of historical 
spill events than the Pipeline and Hazardous Material Safety Administration's incident database, 
to assess the risk of a pill from the proposed pipeline. With respect to the spill detection 
systems proposed b the applicant. ' e remain concerned that relying solely on pressure drops 
and aerial surveys to detect leaks may result in mailer leaks going undetected for some time, 
re.sti>hiftg in pot~ntiany targe spm voJume. . la iight ef !hose e&Me-ms-f we a.is~ appresiatg-y©hll' 
agreement that the Final EIS consider additional meac;ures to reduce the risks of undetected 
leaks. For example, requiring ground-level inspections of valves and other parts of the system 
several times per yeat, in addition to aerial paLrols, could improve the ability to detect leaks or 
spills and minimize an damage. 

The SD SIS indicare that mere may be a •·minor" increase in the number of 1naiiilme 
valves installed to .isolate pipeline segments and limit impacts of a spill, compared to what was 
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originally rl:portcd in the DEIS (SDEIS. pg. 2-4). Howe er, no detailed information or decision 
ctitcrin arc proii'fded \vifh regard to rhe number of , ·alves, or thdt focation . In order toe aluate 
potential measures to mitigate accidental releases, we appreciate your agreement to provide 
additi nal infonnation in the final £IS on the number and location of the valves that will be 
in~ talled and to evaluate the feasibility of increasing the number of valves in more vulnerable 
areas. F r example. it may be appropriate to increase the number of val\'es where the water table 
is shallow, or where an aquifer is overlain by highly penneable soils. such as the Ogallala 
aquifer. We also recommend consideration of external pipe leak detections stems in these areas 
ro impro,1e the ab'ilrty to detect pinhole (and greater) leaks that could be substan1iaL yet betow 
Lhc scnsitivit, of the ·urrently proposed leak detection sy:lem:·. In addition. while we 
Ui1detS(<ii1d that a Ive · ai'e Mt proposed to lie located a( water crossings {[iat are Jess fliaii taO 
feet wide. we recommend that the final EIS nevertheless con~ider the potential benefits of 
instnlring valves at ' at er crossings fess than l 00 feet wide wh1.:rc there are sensitive aquatic 
resources. 

Predicling tlw fate and transp011 of spilled oil i · al o important to establish pottmtial 
impacts and dcvdup response strategies. While the DEI ro ides additional infonnation 
about the different eta e of crude oils that may transported. we recommend the Final EIS 
evaluate each clu ·s or crude that wi II be transported. how it will beha\ e in the enviro1m1enl and 
qualitatively di scuss the potential issues associated \.\-ilh re ponding to a pill gi en different 
types of crude oil and diluents used . 

With regard to the chemical nature of the diluent that are added to reduce the iscosity 
of bitumen. th 'DEIS state · ··1he exact compo ition may vary bc::twecn shippers and is 
consi<lc:red proprietary information .. (SDElS. pg. J-104 ). We believe an analy is of poHmtiai 
diluents is important to e tablish the potential health and environmental impacts of any spilled 
oil. and responder/wcrrkct safety. arrd to de\·etop respon e ttategks. Jn the recent Enbridge orl 
spil l in Michigan, for example, benzene was a component of the diluent used to reduce the 
viscosity of tfte oil sands crude so that it could be transported lhrough a pipefine. Benzene is a 
volatile organic compound. and following the spill in Michigan. high benzene levels in the air 
prompted the issuance of voluntary evacuati n notices to residents in the area by the locai county 
hea lth d~partment. Similarly. although the SDEJS provid1.:s additional information on the 
potential impact of spills on groundwater. we recommend that the final EIS improve the risk 
a~sessmem ])y indudrng pecific information on ihe groundwater recharge areas- along tile 
pipdinc route. recognizing lhat these areas arc m re susceptible to groundwater c ntamination 
from off spills. 

We appreciate that the SDEIS pro\ ides additional information about fhe feasibility of 
alternative pipeline routes that would reduce the ri k of adver ·e impact!-> to the Ogallala aquifer, 
by re-routing lht: pipeline o it does not cro s the aquiter. Man commcnters. including EPA. 
c.xprc_ ·ed concerns over the potential impacts to this important resource during the re iew of the 
D · 1:. If a spill did occur. the potential for oi I t reach grollndwater in lhese areas is relatively 
high given shallow water table depths and the high permeabilit of the soils overlying th@ 
aquifer. In addition. we are concerned that crude oil can remain in the subsurface for decades, 
dt:spite cff orts to remove the orr and rtatotal mktobiaf remediation. 
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However, the SDEIS concludes that the alternative routes that avoid the Ogallala aquifer 
ate Mf reasonable, and con:seqtrerttfy does not provide a: deta"ife-ct evafuafian of the envrrortrt1emar 
impacts of routes other than the applicant's proposed route. The SD EIS indicates that no other 
alternatives are considered in detail because in part, they do not offer an overall environmental 
advantage compared to other routes. In support of this conclusion the SDEIS presents a limited 
analysis of the potential environmental impacts of the alternative routes and offers qualitative 
judgments about the relative severity of impa~ts to different resources, e,g. , considering potential 
impacts from spills to the Ogallala aquifer less important than impacts to surface waters from a 
s-prH a:ssocrated wrth an addi1rona:I crossrng of the Missouri River. We thrrrk thrs hmi1ed analysis 
does not fully meet the objectives of NEPA and CEQ s NEPA regulations, which provide that 
agencies rigorousfy explore and objectiveJy evaluate reaso11able a:Iterna:ti"ve·s. CEQ guidat1ce 
states that reasonable alternatives include those that are practical or feasible from the technical 

. . • . , . t . ' . . . . 
and economic standpoint and using common sense. Recognizmg the regional significance of 
these groundwater resources, we recommend that the State Department re-evaluate the feasibility 
of these alternative routes and more clearly outline the environmental , technical and economic 
rcas~ms for not eonsidering other alternative routGs in more detail as part of the NEPA analysis , 

OH ~pilt lmpacts on Affected Communhres and Environmental Justice Concerns 

The communities facing the greatesc poCenficH impacf from spiffs are of course tlie 
communities along the pipeline route. We are concerned that the SDEIS does not adequately 
recognize that some of these communities may have limited emergency response capabllities and 
consequently may be more vulnerable to impacts from spi!Js, accidents and other releases. This 
is particularly likely to be true of minority. low-income and Tribal communities or populations 
along the pipdine r-0ute, We appreciate your ag.reement to aMress this issue in the final EIS by 
clarifying the emergency response capability of each county along the pipeline route using the 
p,tans produced by Locat Emergency Planrrrrrg Committees. We· ::dsa appredate your agreement 
to identify potential mitigation measures in the Final EIS based on this infomiation. We look 
forward to working with your staff to identify data sources and approaches for addtessli1g these 
issues. 

As part of this analysis. we are concerned that the SDElS may have underestimated the 
extent to which there are communities along the pipeline with less capacity to respond to spills 
and potenttai!y assoeiated health issues-, parti1;ulady m•110r•ty, low-in£ome or Tribal 
communities. We appreciate your agreement to re-evaluate in the Final EIS which communities 
rtta:y have sudl' c'apadty issues by adapting the mo·re commanty-used threshald of 20-0/() higher 
low-income, minority or Tribal population compared to the general population, instead of the 
50% used fo the SIJEiS. 

With respect to data on access. to health care. we are encouraged that the SDEIS provided 
critically impo11ant information on medically underserved areas and on health professional 
shortage areas. We will provide recommendations on methods to present this data to make it 

1 40 CFR 1502.14; ·'Forty Most Asked Questions Concerning CEQ's 1at ional Environmental Policy Act 
Regulations," 46 FR I S026 ( 1981) - Question 2a: Alternatives Outside the Capability of Applicant or Jurisd iction of 
Agency. 
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more meaningful to reviewers and will work with your staff as you move towards publishing a 
Prtraf EIS. 

The SDEIS does recognize that minority, low-income or Tribal populations may be more 
vulnerable to health impacts from an oil spill, and we appreciate the applicanf s commitment to 
provide an alternative water supply "if an accidental release from the proposed Project that is 
attributabl~ to Keystone's actions contaminates groundwater or surface water used as a sourc<:: of 
potable water or for irrigation or industrial purposes ... " (SDEIS. pg. 3-154). Further, the SDEIS 
states that impacts wmrtd b'e mrtrgated oy the appfa:ant' s liability for casts associated wi1h 
cleanup, restoration and compensation for any release that could affect smface water (SDEIS, pg. 
3- f 54). We believe that this mitigation measure shoufd afso apply for ref eases that could affect 
groundwater. Finally. we recommend that the Final EIS evaluate additional mitigation measures 
that would avoid and minimize potential impacts through all media (i.e., surface and ground 
water, soil, and air) to minority, low-income and Tribal populations rather than rely solely on 
after-the-fact compensation measures. Some examples of additional mitigation include 
developing a contingency plan before operations- Gommence for emergency res·p0ns€ and 
remedial efforts to control the contamination. This would also include providing notification to 
rndi'vtduats affected by sO'H at· gmurrdwate·r contamrnmran. ensuti'rrg th'e pub'lic" rs krrowledgea'bk 
and aware of emergency procedures and contingency plans (including posting procedures in high 
traffic visibifiiy areas), and providing additionaI moniioring of air emissions and c6nducfi1ig 
medical monitoring and/or treatment responses where necessary. 

Environmental and HeaJth Impacts to Commw1ities Adjacent to Refineries 

We are also concerned with the €·Onduston that them are oo expe&ted dtsproport.ionate 
adverse impacts to minority or low-income populations located near refineries that are expected 
to recerve the ad sands aude. pa'rticuhrtly because many of the-se· commurrftie'S are· already 
burdened with large numbers of high emitting sources of air pollutants. It is not self-evident that 
the addition of an 830,000 barrefs per day capadty pipeHne f'rom Canada fo refineries in the Guff 
Coast will have no effect on emissions from refineries in that area. We recommend that the Final 
EIS re-examine the potential likelihood of increased refinery emissions. and provide a clearer 
analysis of potential environmental and health impacts to communities from refinery air 
emissions and other environmental stressors. As part of this re-evaluation, we encourage the 
State Depa11ment to provide more opportunities fo1 pwple iHi thss-e potentially affected 
communities to have meaningful engagement including additional public meetings, particularly 
ttf Pott Artlmr. Te·xas. before publicatrorr o-f the Final EIS. Pi1l:5lic meetitl'gs in these· potentialty 
affected communities provide an opportunity for citizens to present their concerns, and also for 
the State Department to dearfy expfain its analysis of'"potentia{ Impacts associated with the 
proposed project to the people potentially affected. 

LifeGycle GHG Emissions 

We appreciate the State Department" s efforts lo improve lhe characterization of HfecyGle 
GHG emissions associated with Canadian oil sands crude. The SDEIS confim1s, for example, 
thM Carmdran ofl sands c-mde- are GHG-itttensive retative· to· other types of cmde o11 due 
primarily to increased emissions associated with extraction and refining. 
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The SDEIS also incJudes an important cHsclission of Hfec)•de GHG emlsslofis associated 
with oil sands crude and provides quantita~ive estimates of potential incremental impacts 
associated with the proposed Project. For example, the SD EIS (pg. 3-198) state · that under at 
least one scenario, additional annual lifecycle GHG emissions associated with oil sands crude 
compared to Middle East Sour crude are 12 to 23 million metric tons of C02 equivalent (C02-e) 
al tM proposed Projec;:t pipeHne's full capac;:~ty (wughly the equival,ent of annuai emissions from 
2 to 4 coal-fired power plants).2 While we appreciate the inclusion of such estimates, EPA 
beheves that the methO'do-Jo'gy used hy rhe Sta1e- 0-epartment and rts conttacwrs ta catcuhrte thO'se 
estimates may underestimate the values at the high-end of the ranges cited in the lifecycle GHG 
emissions discussion by approximatefy 20 percent We wiU continue to work with your staff to 
address this concern as you move towards publishing a Final EIS. 

Further, in discussing these lifecycle OHO emissions the SDElS concludes "on a global 
scale, emissions are not likely to change" (SDEIS, pg. 3-197). We recommend against comparing 
GHG emissions associated with a single proj.ed to global GHG emj,ss~on leveis. As rncognized 
in CEQ·s draft guidance concerning the consideration of GHG emissions in NEPA analyses, 
'Tf]he global d rrnate' cfartrge' ptohtem ts much mote the resutt of numerous and varred solrrces, 
each of which might seem to make a relatively small addition to global atmospheric GHG 
concentrations . .,-;J 

Moreover. recognizing the proposed Project's lifetime is expected to be at least fifty 
years, we believe it is important to be clear that under at least one scenario, the extra GHG 
emissions associated with this proposed Project may range from 600 million to 1.15 billion tons 
C02-e, assuming the life€ycle analysts hokis over ttme (and using the SDElS' quantitative 
estimates as a basis). In addition, we recommend that the Final ElS explore other means to 
ch;rractetrw the impact of the GHQ emtssion . lnchtdtrrg an estimate· of the ··sodat co'St of 
carbon" associated with potential increases of GHG emissions:' The social cost of carbon 
lndudes. but is not flmlteci to. cilmate damages due to changes in nef agricultural productivity, 
human health. property damages from flood risk. and ecosystem services due to climate change. 
Federal agencies use the social cost of carbon to incorporate the social benefits or reducing C02 
emissions into analyses of regulatory actions that have a marginal impact on cumulative global 
emissions; the social cost of carbon is also used to calculate the negative impacts of regulatory 
actions that increase C02· emrss,ions. 

FiMHy, we· c011thme-to be co11cerned that the SDEf S does not discuss oppo·rtunities tn 
mitigate the entire suite of GHG emissions associated with constructing the proposed Project. 
We appreciate your agreement to identify practicable mitigation measures in the Finaf EIS for 

2 http://www.epa.gov I c lea nenergy/energy-resources/ cal cu la! or. h tm I 
J . . . ' . . .. 

" Draft N EPA Guidance on Consideration of the Effects of Climate Change and Greenhouse Gas Emissions," 
(February 18, 20 I 0) 
.f "Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866;'· lnteragency Working 
Group on Social Cost of Carbon. United States Government, February 20 I 0. Presents four estimates of estimated 
monetized damages associated with a ton of C01 released in 2010 ($5, $2 1; $35, $65) ($1001); Chese estimates grow 
over time and are associated with different discount rates. 
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GHG emissions associated with operation of the pipeline in the United 'tates. As part of that 
anal)1sis, we recommend consideration of opportunities for energy efficiency and utilization of 
green power for pipeline operations. In addition, we recommend a discussion of mitigation 
approaches for GHG emissions from extraction activities that are either currently or could be 
employed to help lower lifecycle GHG emissions to levels closer to those of conventional crude 
olf supplies. We recommend that this discussion include a detalfed description of efforts 
ongoing and under consideration by producers. as well as the government of Alberta, to reduce 

HG emissions from oil ands production. 

Wetlands Impacts 

EPA co-administers the Clean Water Act Section 404 regulatory program, which 
regulates the discharge of dredged or fill material into waters of the United States, including 
wetlands. While we appreciate that the U.S. A1111y Corps of Engineers is responsible for day-to
day processing of permit applications, our review of aerial photography recent! posted on the 
Project's\ ebsite indicates that the DEIS may ha e underestimated the extent of ecologically 
valuafJte boltO'Ml<fnc:'f lia'td cJod wertMds i'n Texas. We appreeiate _ our agfeemertt tcr evaluate 
these wetland estimates in the Final EIS and to display the location of the bottomland hardwood 
wetlands \Vith maps and aerial photograph_ . Given their ecological importance, we recommend 
the same evaluation bed ne for prairie pothol wetlands that may be impacted by the proposed 
Project. EPA also recommends that the Final EIS discuss whether it is possible to make further 
pipeline route variations to avoid both bottomland hardwood and prairie pothole wetlands. 

Our review of the aerial photography also indicates that there may be numerous wetland 
crossings that would impact more than 0.5 acre f etlands. which is the upper threshold for 
impacts under the U Army Corps of Engineers' (Corp ) nationwide general permit for utility 
line crossings in water of the United States. In that light, and recognizing that there will be 
several hundred acres of wetlands affected along the entire pipeline route, we recommend that 
the Corps review the proposed wetland impact as a single project requirfog an lnd:lviduai Cfean 
Water Act Section 404 pem1it. Consolidating each o.fthese crossings into one individual permit 
review would also provide for more transparency as to the project impacts and allow for more 
effective mitigation planning.. as well as compliance monitoring of the entire project. 

Finally 1 we appreciate ~out ag:reerrn:nt to pr vide a di$U.s ion of potential mit~gailim 
measures for project activities that permanently convert forested wetlands to ht::rbaceous 
wetlands. We continue to recommend pro iding a conceptual wetland mitigation plan in the 
Final EIS, including a monitoring component that ' ould for a specified period of time. direct 
field evaluations of those wetlands crossed by the pipeline (and mitigation sites) to ensure 
wetland functions and values are recovering. We also recommend that the Final EIS evaluate the 
fe-a-siMHty Cif trsiJTg a-pp·ro-ved mmgatkil1 f5an:ks to' c'otiip-etrsale- fat Wetfatrds im{1acts'. 

Migratm-y Birds 

The SDEI includes a summary of regulator and other programs aimed at protecting 
migratory bird population that may be affected b oil sands extraction acti ities in Canada. 
However. we recommend that the Final EIS provide additional information that would address 
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potential impacts to specific migratory species, with an emphasis on already-vulnerable species, 
and we appreciate your agreertleot to prnvide th:af it'i:formation iii the flnaf EIS. Da:ta fotind in 
the North American Breeding Bird Survey (a partnership between the U.S. Geological Survey ' s 
Patuxent Wlfdllfo Research Center and the Canadian WiJdiife Servi'ce's National Wildlife 
Research Center), which monitors bird populations and provides population trend estimates, 
should be helpful. We also recommend that the Final EIS discuss mitigation measures that are 
either Gurrnntly or wuld be employ©d for identified impacts, 

Condusion 

Based cm our review, we have rated the SDEIS as '"Ertvlt"otiiiieritaf Oojecfions -
Insufficient Information (E0-2)" (see enclosed' Summary of Rating Definitions and Follow-up 
Actions'\ As explained in this fetter, we have a number of concerns regarding the potential 
environmental impacts of the proposed Project. as well as the level of analysis and information 
provided concerning tho e impacts. Our concerns include the potential impacts to groundwater 
resources from. s-piHs .. as weH as effects on em•ss-ion levels at refineries }n the Gulf Coast. ln 
addition. we are concerned about levels of GHG emissions associated with the proposed Project. 
and whether approprrate· mrtigatron mea: ures ro tednc:e these emissions· are- being ccmsrdered. 
Moreover, the SDEl does not contain sufficient information to fully assess the environmental 
impaccs of the proposed Project, including potential impacts to groundwater resources and 
communities that could be affected by potential increases in refinery emissions. 

We look forward to continuing to work with you to strengthen the environmental analysis 
of this project and to provide any assi lance you may need to prepare the Final EIS. In addition, 
we will be carefully reviewing the Final EIS to determine if it fully reflects· our agreements and 
that measures to mitigate adverse environmental impacts are fully evaluated. We look forward 
as wett to- working wrth you as you c·oostder the detetmrnattotY as tO' wtrerher approving the 
proposed project would be in the national interest under the provisions of Executive Order 
13331. 

Please feel free to contact me at (202) 564-2400, or have your staff contact Susan 
Bromm, Director, Office of Federal Activities. al (202) 564-5400, if you have any questions or 
would like to discuss our comments. 

S!ncete'ty. 

Enclosure 
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Summary of Rating Definitions and Follow~up Action 

EnvimnmemalJmpact oLthe ActiQU 

LO-Lack of Objections 
The EPA re ie~ has not identified any potential environmental impacts requiring 1>ubstamive changes to the 
proposal. The review may have di closed opportunities for application ofrni.tigation measures that 1.:ould be 
accomplished with no more than mmor changes to the proposal. 

EC ""EmirfJftmCRt<tt £6'1'ttttlif$' 

The EPA review has idenrtfied euvuonmentaJ impact that hould be avoidt.'d in order to fully protect che 
environment. Corrective measures rnay require changes to the preferred alternative or appli atfon of mitigation 
measures that can reduce Ute environmental impact. EPA would like to work with the lead agen y to reduce these 
impacts. 

KO-Enviro nmental Objections 
i'fti: tP'A review has identified significant environmental impacts that must be avoided in order to provide adequate 
protect.ion for the environment. Com:ct1ve measures may require substantial changes to the preferred alternative or 
consideration of some other project alternative (including the no action alternative or a new alternative). EPA 
intends to work with the lead agency to reduce these impacts . 

EU-Environmentally Un atisfactory 
·nie EPA review has identified adverse cnvironmemal impacts that are of sufficient magnitllde that they are 
unsatisfactory from the standpoint of public health or welfare or environmental quality. EPA intends to work with 
the lead agency to reduce these impacts . If the potenllally unsatisfactory impacts are not corrected at tl1e final EIS 
stage, this proposal will be recomm1:nded for referral to the CEQ. 

dequacy of the Impact Suuement 

{; 1tteg.0Fy l-A.deqDaie 
EPA believes the draft EIS adequatdy sets forth the environmental impact(s) of the preferred alternati e and those 
of the alternatives n:.asonably available lo the project or acnon. No further analysis or data collecuon is necessary, 
but the reviewer may suggesl, the a.ddaion of clarifying I nguage or infonnation. 

Category 2-ln ufficicnt Information 
The drall ElS does not contain sufficient information for EPA to fully assess environmental impact that should be 
.Wofde·d' hi 01der f<f furry ptote-ct the' crrviromrit!nt ot rhe EPA reviewet has- h:fetlh'flerl new reaS(>naMy a vaifabfe· 
alternatives that arc within the spectrum of alternatives analyzed in the draft EIS, which could reduce the 
environmental impacts of the action. The identified additional information, data, analyses, or discussion should be 
inc111ded m the final EIS. 

Category 3-lnadequate 
EPA does no1 believe that the draft EIS adequately assc.sses potenriall)I significant environmenral impacts oft.he 
action, or the EPA reviewer bas identified new, reasonably available alternatives that are outside of the spectmm or 
alternatives ana lyzed in the draft EIS, which should be analyzed in order to reduce the potentially significant 
environmental impacts. EPA believes that Ebe identified additional information, data, analyses, or discussions are of 
such a magnhude that t11ey should have full public review at a draft stage. EPA does not believe that the draft EIS is 
adequate for the purposes of the NEPA and/or Section 309 review, and thus should be fonnally revised and made 
available for public comment in a supplemental or revised draft ElS. On the ha is of the potential significant impacts 
involved. this prop-0saf. could be a candidate for referral to tho CEQ .. 
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Exhibit    8025 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, O.C. 20460 

Mr. Jose W. Fernandez 
Assistant Secretary 
Eccmomk, Ertergy, and Bttsiness Affarrs 
U.S. Department of State 
Washington, DC 10510 

Ms. Kerri-Ann Jones 
Assistant Secretary 

JUL 1 6 2010 

Oceans and International Environmental and Scientific Affairs 
U.S. Department of State 
Washington, DC 20520 

Dear Mr. Fernandez and Ms. Jones: 

-st..TllNT ADMINISTRATOR 
FOR ENFOflCEMENT AND 
COMPLIANCE ASSURANCE 

The Environmental Protection Agency (EPA) has reviewed the Draft Environmental 
Jmpact Statement (Draft EIS) for the Keystone XL project pursuant to our authorities under the 
National Environmental PoliGy Act (NEPA), Council on Environmental Qua.lity (CEQ) NEPA 
regulations ( 40 CFR Parts 1500-1508), and Section 309 of the Clean Air Act. 

We appreciate the substantial effmts by the State Department to solicit broad expert and 
pubfic input to anafyze che porenciaJ environmeritaf impacts of the Keystone XL pfojec(, and 
believe the Draft EIS provides useful information and analysis. However, we think that the Draft 
EIS does not provide the scope or detail of analysis necessary to fully inform decision makers 
and the public, and recommend that additional infom1ation and analysis be provided. The topics 
on which we believe additional infomrntion and analysis are necessary include the purpose and 
need for the pmject; pot{}ntial grn€n.h-0use gas (GHG) emissim•s associat~d with the project, air 
pollutant emissions at the receiving refineries, pipeline safety/spill response, potential impacts to 
envrronmental justrce· communities, wetlands and rrrigra:tary birds. 

?roject Purpose and Need/ Aftemati ves 

We are concerned that the Draft EIS uses an unduly narrow purpose and need statement. 
which leads to consideration of a narrow range of alternatives. The Draft EIS considers issuance 
of a cross-border permit for the proposed project and to a limited extent, the no-action aJtemative 
(i.e. , d~nying the pem1it) .. By using a narrow purpose and m;ed statement, the Draft EJS rejects 
other potential alternatives as not meeting the stated project purpose. While we recognize that an 
ohjectrve of the applicant ' s proposal rs to construct a p'rpetrne to transport oil sartds from Canada 
to Gulf Coast refineries in the United States, we believe the purpose and need to which the State 
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Depattnient rs respondlng i's 15raader:. Ac.c6tdillg1y: EPA reco1nmeiidS rnaf l'tie Stare Depanmerit 
frame the purpose and need statement more broadly to allow for a .robust analysis of options for 
meeting national energy and climate policy objectives. 

In evaluating the need for the project and its alternatives, we also recommend that the 
discussion include consideration of different oil demand scenarios over the fifty-year project life. 
This would help ensure that the need for the project is clearly demonstrated. The Draft EIS uses 
one demand scenario that indicates that with pennit denial, the demand for crude oil would 
continue at a rate such that U.S. refineries "would continue to ac;quire crude oil primarily from 
sources other than Canada to fulfill this demand and/or find alternative methods of delivery of 
Canadian oil sands.1

' We recommend that this discussion be expanded to include consideration 
tJ>f proposed and potential future ehanges tcr fuet economy stmrdzrds <met the: putentfad for mare 
widespread use of fuel-efficient technologies, advanced biofuels and electric vehicles as well as 
how they may affect demand for crude oil. 

In addition, we are concerned that the Draft EIS does not fully analyze the environmental 
impacts of the no-action and other alternatives, making a comparison between alternatives and 
the proposed project more cilfffouk F;.PA befleves lt ts important ro ensure that the differences In 
the environmental impacts of non-Canadian crude oil sources and oil sands crude be discussed. 
Alongside the national security benefits of importing crude oil from a stable trading partner, we 
believe the national security implications of expanding the Nation's long-tenn commitment to a 
relatively high carbon source of oil should also be considered. 

GHG Emissions 

The Draft EIS estimates GHG emissions associated with construction and operaiion of 
the pipeline itself and the refining process, although not the GHG emissions associated with 
upstream oil sands extraction intended for this pipeline or downstream end use. [n order to fully 
disc'fo-s-e·tr1-e· reasonaMy fofese·eab"fe tffIVironmentar intpacts- on ffi:e U.S. oftlie Keystofte XL 
project, we recommend that the discussion of GHG emissions be expanded to include, in 
particular, an estimale of the extraction-related GHG emissions associated with long-tenn 
importation oflarge quantities of oil sands crude from a de.cheated source. This would be 
consistent with the approach contemplated by CEQ's recent Draft NEPA Guidance on 
Consideration of the Effects of Climate Change and Greenh-ouse Gas Emissions (February 18, 
2010). 

Extraction and refining of Canadian oil sands crude are GHG-intensive relative to other 
types of crude oil. Our calculations indicate that on an annual basis, and assuming the maximum 
volume of900,000 barrels per day (bpd) of pipeline capacity, annual well-to-tank emissions 
fmm the proje()t wool:d be 27 millfo'lt metric tons- carbon dioxide eqnivl'rlem {MMTCO,te) greater 
than emissions from U.S. "average'' cmde.1 Accordingly, we estimate that GHG emissions from 
Canadian oil sands crude would be approximately 82% greater than the average crude refined in 
the U.S., Otl a well-to-tank basis. To provide some perspective on the potential scale of 

1 900,000 bpd * ( 18 l kgC02elbbl - 99 kgC02e/bbl) *365 = 27 MMTC01e/yr. Based on average 2005 crude oil 
llfecycJe GlfG emissions estimates jn EPA 's Renewable Fuel Standard (RFS2) final rule (75 FR 14669); also see 
DOE/NETL. 2009. Petroleum~Based Fuels Life Cycle Greenhouse Gas Analysis - 2005 Baseline Model. 
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emissrdtts, 27 :mtni'oli nretfi'e tons rs rtmghty e11-r1ivalet1't tc> ainmaI C02 etnissiorrs· of seven coal
.fired power plants. 2 

Based on our review, there is a reasonably close causal relationship between issuing a 
cross-border pennit for the Keystone XL project and. increased extraction of oil sands crude in 
Canada intended to supply that pipeline. Not only will this pipeline transport large volumes of 
oil sands crude for at least fifty years from a known, dedicated source in Canada to refineries in 
the Gulf Coast, there are no significant current export markets for this cmde oil other than the 
U.S. Accordingly, it is reasonable to conclude that extraction wiU likely increase if the pipeh.ne 
is constructed. While we recognize that other pipeline projects are currently being planned that 
might bring additional pipeline capacity for oil transport should the Keystone XL project not be 
cons-tructed, these other proposed- pipelines appear t& stiH be rn the 11ramring stages., and whether 
and when they will be approved or constructed appears uncertain. We also note that the Draft 
EIS discusses end use GHG emissions from combustion ofrefined oil, indicating they would not 
differ from those of conventional crude. Because they are easily calculated and are of interest to 
the public .in obtaining a complete picture of the GHG emissions associated with the proposed 
project, it might be helpful to provide a quantitative estimate ofthese emissions. 

In addition, we recommend that the State Dep?.rtrnent expand the discussion of 
alternatives or other means to mitigate the emissions. The analysis in the Draft EIS focuses 
primarily on carbon sequestration benefits that might accrue from re-vegetation measures 
proposed as mitigation for wetland losses associated with the pipeline. We believe there are a 
number of other mi ti.gation opportunities tG explore, including, contro! Qf .fugitive emissians ... 
pumping station energy efficiency, and use of renewable power, where appropriate. In addition, 
we recommend that the State Department consider project altematives that could significantly 
reduce extraction-related GHG emissions. For example, these alternatives could include a 
smaller-capacity pipeline or deferring the project until current efforts to reduce extraction,..relaied 
GHG emissions through carbon capture and storage, improved energy efficiency, or new 
extrirctrorr teeh.rtdJ<rg!e'S' are a:t5re- to- lower GMG erniS'S'i6ns t<r te\re-rs cto-s-et ta ttr.ose of eo11veTitidffa:r 
crude. 

Air Quality Impacts - Refinery Emissions 

We appreciate the efforts to predict pollutant emissions from refineries process]ng crude 
oil from the proposed project, and recognize that it is likely that some of the oil sands crude from 
the project would replace declining feedstock at existing refineries, and that some of the oil sands 
crude would supply newly upgraded or expanded facilities. We also agre-e with the Draft EIS 's 
conclusion that there may be increases in air emissions from refineries in the area, and we 
recommend that additional infonnation and analyses be presented to substantiate the conclusion 
that these m.£,reases- .. w<'.>ttld n&t likely be- major {Tuaft EIS, pp. 3.14-36')." further, we 
recommend that additional infonnation be provided concerning potential impacts from emissions J 
associated with events such as start up, shut do\\-11,, and malfunctions, which are not addressed by 
existing pemli.ts and which may have substantial adverse impacts. 

2 See1 bttp:/lwww.epa.gov/clea11energy/energ,:y-resourceS/calculator.htm1 (translating 27 MMTC02e to annuJll coal 
pl!lllt C02 emissions). 
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We believe that additional effotts to evaluate potential adverse impacts to surface and 
ground waters from pipeline leaks or spills, including potential adverse impacts to-public water 
supplies and source water protection/wellhead protection areas, are necessary. 

First .• we note that in order for the bitumen to be transported by the pipeline, it will be 
either "diluted with cutter stock (the specific composition of which is proprietary infonnation to 
each shipper) or an upgrading technology is applied to convert the bitumen to synthetic crude 
oil." (Draft. EIS, pp. 3. I 3~ 18). Without more information on the chemical characteristics of the 
dilutent orthe synthetic crude, it is difficult to determine the fate and transport of any spilled oil 
irr the aquatic envrronment. For example, the chemreal nature of the dHutem may have 
significant .implications for response as it may negatively impact the efficacy of traditional 
floating oil spill response equipment or response strategies. In addition, the Draft EIS addresses 
oil in general and as explained earlier, it may not be appropriate to assume this bitumen 
oiVsynthetic crude shares the same characteristics as other oils. This is especially of concern in 
light of the Draft EIS's statement that "Some characteristics could not be desc1ibed or distilled 
from assay data for the exaropie oils for this EiS, inducing viscosity profiles, proportion of 
volatile and semi-volatiles compounds1 the amount or proportion of P AHs, and toxicity to 
aquatic organisms based on bioassays." (Draft EIS, pp. 3.13-19) 

We recommend that a 1110re complete chemical/physical profile of the oil and details 
describing the processing activities be provided in order to accurately predict ille potential 
impacts to aquatic envimnment from a spill event. We are also concerned that while the Draft 
EIS discusses the impacts of oil in general on dissolved oxygen in waters in the event of a spill, it 
doe-snot emphasize the primary effect of an oil splll, i.e., acute toxicity to the aquatic 
environment or address the chronic impacts of the undefined polynuclear aromatic hydrocarbons 
(P AH). We. recommend further information be provided regarding both acute and chronic 
im15ac:ts. 

We are concerned that the Draft EIS only uses what the Department ofTransportaticm's 
Office of Pipeline Safety (OPS) considers a "serious or signilicant" spill to assess risks, and did 
not estimate the number of spills that may have caused hann to the waters of the U.S. under the 
Oil Pollution Act. EPA recommends also using historical data regarding oil spills that caused 
ha.im using EPA's regulations (40CFRJ10) and that were required to be reported to the 
National Response Center. The risk assessment should also address spills from pipeline~related 
pump stations, breakout ~nks and construction activities. In order to better assess the risks of 
spills, we also recommend that additional information be provided concerning the frequency of 
pipeline inspections and the methods for inspection by the OPS and Keystone. 

We recommend that additional information be provided to describe the me.ans by which 
small pipeline leaks would be detected (including those leaks that will not be detected by the 
proposed Supervisory and Control Data Acquisition System) and the time frames over which a 
small leak may occur prior to detection and control, as well as the potential volume of oil that 
would be released before shut-off could occur. We also recommend that infonnation be 
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pravrded w de&crlD'e wtrat mecncrds would lfe employed tel Ifl:lfrtH the pipefine tn s'e:m;tr of a: 
possible leak, especially at times of severe weather. 

We are concerned that the Draft EIS only provides a summary of the procedures likely to 
be included in yet to be developed Emergency Response Plan, and does not provide information 
about pot~ntial Facility Response Plans. We recommend that detailed information regarding 
these plans, including draft versions of the plans, be provided. More specifically, we also 
reconunend that the draft plans (including the draft Spill Prevention Control and Countermeasure 
(SPCC) plans, include strategies for responding to bitumen that is mixed with a dilutent, which 
may affect its behavior in water1 as described above. 

w~ rewmmeoo that Jn0f€· info:rmatwn 00· provided on pr~d .measures· to reduce- the 
risk of spilfs in "high consequence areas (HCA)" (49 CFR 195.450) (i.e., populated areas, 
designated zones around public drinking water intakes, and unusually sensitive ecologically 
resource areas). In particular, we recommend that the State Department and OPS work with 
Keystone to ensure that the Integrity Management Plans for these HCAs would be completed 
before the pipeline would begin operation. 

In order to further reduce the risks of damage to water resources, we recommend 
including an analysis of the feasibility ofincreasing the number of mainline valves, which can 
shut down the pipeline in the event of an emergency, particularly where the pipeline would cross 
perennial streams or drinking water source aquifers. 

We also recommend that a description be provided ofKeystone'.s financial assurances for 
potm1tial liability in the event of a spill, including potential bond amounts that would be 
necessary to protect both human health and the environment. 

In addition, we recommend that the State Department more clearly outline the issues 
~s~crctate"'d Wttlt rtie- reqo:est f 01" a: s-~ra:l P'e'l"ff.ttt from OPS m opertrte p-orti'.on'S" of th:e pip'etme ar a 
greater pressure than allowed under current regulations. We recommend that the sulfur content 
of the oil sands crude be specifically considered in making the decisions on the pipeline wall 
thickness. Finally, we recommend that the State Department and the OPS work together to 
develop one NEPA analysis for all of the pem1its required for the project, including OPS s 
special. pennit. 

Environmental Justice 

We are concerned that the Draft EIS does not fully identify and address the potential for 
disproportionately high and adverse human health and envirorunental effects on minority, low
~nr;:ome aoo Tribal: ~lati&n,.9», Fo.rem9st, we t>~lieve- the me~~y fus: denni:P.~ fl'l.ioof\.ty, 
low~income and Tribal populations may have underestimated the extent of these vulnerable 
populations in the project area . .. When examining the presence of minority and low-income 
populations that are potentially affected by the proposed project, the Draft EIS compared the 
percentage of minority and low-income residents in the counties along the proposed pipeline 
route with State-level percentages. First, we suggest that in addition to using county-level data, 
census tract data be used to determine the presence of' minority, 1ow income and Tribaf 
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popuraticms i-rr the project area fllat may be pMen:tially itnpa:cted Second, \\,-e recommend 
comparing this community level data to national U.S. population data in order to ensure that the 
minority and low-income populations are properly identified. EPA believes that this approach 
win ensure that the presence of minority and low-income populations are not artificially 
"diluted,. (as discussed in EPA Guidance for Consideration ofEnvirorunental Justice iu Clear Air 
Act Se<:tion 309 Reviews (1999): pp. 12-13) and that the characteristics of the potentially 
affected communities are identified In order to evaluate potential impacts from the proposed 
action. We also note that the Draft EIS does not evaluate the environmental justice issues 
associated with potential .impacts to communities in Port Arthur, Texas, where numerous 
industrial faci lities, including chemical plants and a hazardous waste incinerator, are contributing 
to the residents1 overall exposure to contaminants. 

In addition, we believe that the potential human health impacts associated with both air 
emissions from refineries and the potential contamination of drinking water supplies from an oil 
spill have not been fully evaluated. We recommend that the State Department prepare a health 
risk assessment to specifically address these issues as they relate to low income, minority and 
Tribal populations. 

Wetlands 

The Draft EIS identifies 746 acres of aquatic resources that would be affected by pipeline 
construction and operations, but does not identify impacts associated with ancillary facilities and 
eonnected actions including staging, areas1 work camps and stnrnge lm~ations, We recGmmend 
that additional information be developed to ensure that a complete estimate of potential impacts 
is provided. In addition, we recommend that the potential impacts of converting forested and 
scrub-shrub wet]ands to herbaceous wetlands be evaluated, as we11 as appropriate mitigation 
measures to address these impacts. In general, the EIS should identify how wetland impacts 
would be avoided and minimized, to the maximum extent practic.able, and how unavoidable 
wetland rmp:tcts wou:Id 0-e cattrpensaied for through wetland restotatic;n, ereatlorr, or 
enhancement. 

Migratory Birds 

EPA also recommends that the State Department assess the potential impacts to 
migratory bird populations in the U.S. from oil sands extraction activities associated with the 
proposed project. An estimated 30% of North America's la11dbirds breed in the boreal forests of 
Canada and Alaska (Saving Our Shared Birds: Partners in Flight Tri-National Vision for 
Landbird Conservation. Cornell Lab of Ornithology: Ithaca, NY: 2010). As recognized by this 
recently released study, sponsored in part by the U.S. Fish and Wildlife Service, effects on bird 
po'fm}ations. in the ooreal !bfes·t can be fe}i 1hroughtmt the &irt'S' migratory range, induding 
wintering grounds in the United States. While we appreciate that the Keystone has agreed to 
develop a '"Migratory Bird Mitigation Plan" in consultation with U.S. Fish and Wildlife Service, 
it appears that this plan would only address potential impacts from construction activities in U1e 
U.S, 
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Conclusion 

The additional infomrntion and improved analyses specified above are necessary to 
ensure the information in the ElS is adequate to fuHy inform decision makers and the public 
about the potential environmental consequences of the Keystone XL project. Given these 
concerns, we have rated the Draft ElS as Category 3-fuadequate Information. As with all 
projects that have not addressed potentially significant impa.cts ;- this proposal is a pot~ntial 
cand]date for referral to CEQ. We recommend that the additional infonnation and analysis be 
circulated for fuH pub•ic revtew in a Tevised Draft EIS. Addrtional detaHed comments are also 
enc losed, as well as a "Summary of Rating Definitions and Follow-up Actions." 

Thank you for the opportunity to comment on the Keystone XL Draft EIS . As a 
cdoperatrrrg agency, EPA Tooks forward to contirtlifiig' to work W'Wi the Srate Department as it 
revises the Draft EIS to respond lo the comments received. Please feel free to contact me at 
(202) 564-2440, or have your staff contact Susan Brornrn, Director, Office of' Federal Activities, 
(202) 564-5400, if you have any questions or would like to discuss our comments . 

Encfosures 

cc: Stephen D. Mull, Executive Secretary, U.S. Department of State 
Michelle .OePass,. Ass~stant Administ-rator, Office of International and Tribal Affairs,. EPA 
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u.s. Env1romnentar Ptotecfion Agency
Detailed Comments - Keystone XL Project Draft EIS 

Greenbou5e Gas Emissions 

We appreciate the .inclusion of estimates of GHG emissions from the pipeline 
construction and operation. With regard to GHG emissions from refining, we recognize that 
incremental GHG emissions will depend on the feedstock being replaced, and we appreciate the 
efforts to provide an estimate in the Draft EIS. Given the potential large volumes of emissions, 
we recommend that the State Department explain in more detail the reasons for the very large 
range (i.e., 1.3 to 17.2 million tons of C02) of the estimate, and provide complete citations for 
the data mm analyses used {r.e., the BP ·v-/h:rting data, the Natnmt Reromces Defense Cowrcil 
analysis, and the University of Toronto study). In addition, we recommend that the State 
Department provide information that would allow decision makers to understand the lotal, as 
well as incremental, GHG emissions expected from refining the oil sands. 

Air Quality 1 mpacts 

EPA recommends thal the revised Draft EIS provide additional infonnation and analysis 
regarding potential emissions of pollutants at the receiving refineries and other associated 
facilities. EPA is prepared to assist the State Department in this analysis; as a first step we 
recommend compiling the following information: 

1) Describe the expected composition (crude slate) of the oil sands crude that will be 
transported through the pipeline, including sulfur and nitrogen content. 

2) Describe whether the oil sands crude is pre-processed in Canada before shipment, and 
if so, describe the expected pre-processing and the expected characteristics of the crude 
before arrd after the pre·-proc:essirrg. 

3) Indicate which of the following refineries are anticipated to have direct access to the 
proposed project. have contracted to receive the oil sands crude and in what quantities. 

ConocoPhillips, Ponca City, OK 
Sinclair/Holly, Tulsa, OK 
Sunoco/Holly, Tulsa, OK 
Valero, Ardmore, OK 
Wynnewood Refining; Wym1ewood OK 
Motiva, Port Arthur, TX 
Total, Port .Mbur.; TX 
Valero, Port Arthur, TX 
ExxonMobil, Beaumont, TX 
Pasadena Refining, Pasadena, TX 
Houston Re.fining, Houston, TX 
Valero, Houston, TX 
Deer Park Refining, Deer Park, TX 
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ExxonMooi:I. HaYfdwn, TX 
BP, Texas City, TX 
Marathon Oil, Texas City, TX 
Valero, Texas City, TX 
Calcas1eu, Lake Charles, LA 
CITGO Lake Charles, LA 
ConocoPhillips, Lake Charles, LA 

4} Indicate which ofthe refineries listed above are expected to receive oil sands cmde 
from the proposed project but do not currently appear to have agreements in place. 

S} indicate whether the re11fneries that reeerve tlre ail smro~ cnide from the projeet are 
expected to use it to replace existing supplies; if so, provide available infonnation on the 
current crude slate utilized at these refineries, including sulfur and nitrogen content. 

6) Indicate how many U.S. refineries already receive oil sands crude and whether they 
have been required to apply for new or modified pennits~ if so, indicate what type of 
reflaery upgrades nave been required and bow have emissions been affected airer they 
began processing the oil sands crude oil. 

We also recommend that the revised Draft EIS provide information as to whether any 
new storage capacity woul~:i be required in Port Arthur or at the Moore Junction in Harris 
County., a.nd whether any additional air pennits, fur processing. the cm® o:i-J, woulc;t bg. reqniJoo. in. 
Beaumont/Port Arthur, Texas and in Harris County, Texas. We recommend that the potential for 
air quality impacts associated with increased emissions from storage and processing be addressed 
in the revised Draft EIS. 

With regard to air quality impacts from construction activities, while these emissions may 
rte temp-cltruy, we do not 0-e-lf e'Ve i1 is- appropriate· to conclude tllat the c·onstroc'fion activrtr e·s 
would not significantly affect local or regional air quality without a full analysis. We appreciate 
the inclusion of an emission inventory for construction and operation of the proposed project~ 
however, since the Draft EIS does not present an air quality impact analysis of these potential 
emissions, the potential for localized impacts or impaim1ent on Class I areas is not clear. We 
note that the cumulative 3-year construction emissions depicted in Table 3 .12. l-9 are significant 
(e.g., 1,142 tons NOx), but since these figures are presented at project-wide scale, the potential 
impacts to the individual Class I and Sensitive Class II areas are not apparent. We recommend 
that the revised Draft EIS provide emjssions infonnation on a more useful scale, such as per 
spread (the Draft EIS states that the project will be built in 17 spreads) and make clear what 
distance and time the emissions are spread over. EPA recommends that the revised Draft EIS 
i-neh!de a dewle<l emrssiomcootml plant& adrl.res~;.comems· .related to the ~tential hnpads· af 
particulate matter emissions, as well as diesel emissions. The existing fugitive dust control plan 
presented in the Draft EIS contains some reasonable types of emission controls, such as water 
trucks; however, the level of detail currently provided may not ensure protection of air quality. 
We also recommend that the emissions control plan identify when mitigation measures would 
tal<e. effect, the duration of mit,igation measures, and how compliance with the plan would be 
ensured. 
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We rec:mnruend tfiai tlye; reviself Draft EIS cfarify the fime penod used to quantify the 
estimated emissions associated with the electrical pumps that will be used at the pump stations -
see Table 3.12. I-10 (Estimated Direct Emissi.ons fo:r the Project) . 

. Pipeline Safety/Spill Response 

It is critical that surface and ground water protection, particularly protection of public 
water supplies and source water protectio.n/wellhead protection areas, receive high priority in the 
NEPA analysis and decision making. In many areas of potential project routing, the shallow 
alluvial ground water systems may be the only sources of potable water for public and rural 
domestic use. All appropriate precautions and actions to reduce the probability of a spill or leak 
oeeumng, t& reduee the magl'titnde of a spif U or }eak, and ta crfuerwrse mrtrgme the adverse 
consequences of such an event, should be taken. 

Additional comments, specific to Section 3.13 of the Drafl EIS (OIL SPILL RISK ASSESSMENT 
AND ENVIRON.MENTAL CONSEQUENCE ANALYSIS), are provided below. 

Section~ . 13 hitroductmn 

Footnote 1: The Federal Water Pollution Control Act and the Clean Water Act 
use the tenn "discharge" when referring to oil spills. Suggest adding "discharge" or "oil 
discharge" to terms that e.quate to a release. Additionally, oil products may be present in 
any water used to hydrostatic.ally tesl the pipeline prior lo being placed in ser.vice. We 
recommend that the revised Draft EIS provide information on the potential impacts, if 
any, from discharges of hydrostatic testing water, which may be used to pressurize the 
pipeline. 

Sectjon 3.13.1.3 Industry Standards 

The revised Draft EIS should include the applicable standards from the list 
presented in 49 CFR 1953 that are specific to breakout tanks. 

Section 3.13.2.2 TransCanada Company-Specific Oil Pipeline Operating History 

To properly characterize the operating history with respect to environmental 
impacts (and specifically to waters of the U.S.), we recommend that there be a discussion 
of enforcement cases/actions related to pipeline oil discharges (or pipeline related pump 
stations or construction activities) which caused harm as defined by 40 CFR 110, and 
were required to be reported to the National Response Center. We recommend that the 
tf;Ytsed Draft .EIS ptr©sents oil sptns (dtSGhafg~s} t» t}w. €...onte~t ~f OOth D€-partmen1 c:Yf 
Transportation (DOT) and EPA enforcement of oil spill cases. 

Section 3.13.3.3 Construction Spills 

We recommend that the revised Draft EIS clarify that there are a significant 
ntiinbei ofrequirements in 40 CTR f ti fo addJtfon to the requirement tor con1ainment af 
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Environmental Impact of1he· Action 

LO-Lack of Objections 
The EPA review bas not identified any potentiat environmental impacts requiring substantive changes to the 
proposal. The review may have disclosed opportunities for application of mitigation measures that could be 
accmnlf1lsfred wtm ffil rtrore- tl:'ratY itttao:r tlfififge-s ta me f5i"JSf:i6S'trf. 

EC-Environmental Concerns 
The EPA review has identified environmental impacts that should be avoided in order to fully protect the 
environment. Corre.ctive measures may requite changes co the prefen:ed alternative or application of mitigation 
measures that can reduce the environmental impact. EPA would like to work with the lead agency to reduce these 
impacts. 

EO-Environmental Objections 
The EPA review has identified significant environmental impacts that must be avoided in order 10 provide adequate 
protection for the environment. Corrective measures may require substantial changes to the preferred alternative or 
consideration of some other project alternative (including the no action alternative or a new altemati ve ). EPA 
intends to work with the lead agency to reduce these impacts. 

EU-Environmentally Unsatisractory 
The EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are 
unsatisfactory from the standpoint of public health or welfare or environmental qualfty. EPA intends to work with 
the lead agency to reduce these ilnpacts. If the potentiiilly unsatisfactory impacts are not corrected at the final EIS 
stage, this proposal will be recommended for referral to the CEQ. 

Category 1-Adequllte 
EPA believes the draft EIS adequately sets forth the environmental irnpact(s) of the preferred alternative and those 
of the alternatives reasonably available to the project or action. No further analysis or data collection is necessary, 
but the reviewer may suggest the addition of clarifying language or information. 

Category z..;rnsoffideltt lllforl1Ya6011 
The draft EIS does not contain sufficient information for El' A to fully assess environmental impacts that should be 
avoided in order to fully protect the enviromnent, or the EPA reviewer has identified oew reasonably available 
alternatives lhat are within tbe spectrum ofaltematives analyzed in the draft EIS, which could reduce the 
environmental impacts of the action. The identified additional information, data, analyses., or discussion should be 
included in the final EIS. 

Category j...foadequate 
EPA does not believe that the draft EIS -adequately assesses potentially significant environmental impacts of the 
action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of the spectrum of 
alternatives analyzed in the draft EIS, which should be analyzed in order to reduce the potentia.lly significant 
environmental impacts. EPA believes that the identified additional information, data, analyses, or discussions are of 
such a magnitude that they should have full public review at a draft stage. BP A does not believe that the draft EIS is 
adequate for the pmposes of the N£J? A andJor Seci~n-309 nw~w. and tlms slwukf. be fonnaJly re.vised and made 
available for public comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts 
involved, this proposal could be a candidate for referral to the CEQ. 
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SP'CC regulated faciiicies. hi addition, w-e recommend ffiat !he revised Draft EIS clari[y 
that the construction operations may require the development of SPCC plans per 40 CFR 
112, and that a discussion of the reporting procedures for oil discharges under 40 CFR 
110 for these construction activities be provided. Finally, please use 40 CPR 112 as the 
correct citation for EPA's regulation that appHes for spill prevention. 

SectionJ.1 3.4 Impacts Related to Oil Spills 

We recommend that analysi.s of the potential of impacts of oil spill discharges be 
revised to reflect information available in Natural Resource Damage Assessments 
(NRDAs) conducted by Federal Trustees in response to major pipeline incidents. The 
current dfscussron ITT the Draft EIS is tinrited wnh regard tO' actual documerrled fnl'pacts) 
and we suggest these NRDAs, several of which have been generated in response to major 
oil ;spills from pipelines, be reviewed and used as a source for information regarding the 
environmental impacts from pjpeline oil spills. 

Section 3.13.4.5 Keystone Actions to Prevent, Detect, and Mitigate Oil SpilJs 

Spill Response Procedures 

We recommend that the revised Draft EIS clarify that the SPCC plans only apply 
to tl1e non-transportation related equipment and activities at ptunp stations and breakout 
tank, farms and to pipeline constructiml ~1ivities .. The SPCC plan employs measures. to 
prevent spills and mitigate spills on the facility grounds in order to prevent oil discharges 
to waters of the US. The pipeline itself is regulated by DOT and response preparedness 
is addressed by the pl.ans required by DOT under 49 CFR 194. It should be noted 
however, these plans should be shared with EPA response personnel (On Scene 
Coordinators) in the EPA Regions because EPA is typically the federal responder to 
mfand -pi'petine< spms and tespons-fb"f e-for tnrand a:rea pf arrntng re·qutred 111 the National 
Contingency Plan, 40 CFR 300. Finally, non-transportation related equipment and 
activities at pump stations/breakout tank fanns may require the submission and some 
cases, approval, of a Facility Response Plan (FRP) as required under 40 CFR 112.20. In 
addition, the spill reporting procedures in the Draft SPCC plan should be expanded to 
include procedures to report to federal and local responders, in addition to the NRC and 
state responders. 

Spill Response Equipment 

As mentioned earlier, without the actual data explaining the oil ' s chemical and 
phys.teal ehara-eteris-UcS>, the effieaey o..f tradi<tional- ••fioati·ng E»r' spm resioonse· ~mpmen:t 
is in question. Ag~in, this reflects the importance of obtaining all relevant information 
related to the bitumen oil/synthetic crude' s chemical and physical characteristics. 
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SectlottJ.13.4.6 Type-s df Oit Spilf Irr1p-ac1s 

Chemical and Toxicological Impacts 

Because the exact composition of the P AH content of the oil is not documented, it 
is difficult to detennine any long-tenn risks from a spill to the aquatic environment. In 
addition, there is no analysis of impacts to downstream water intakes (both industrial and 
municipal), nor recognition that oil spills reaching these intakes may impact fire-fighting 
capabilities at the facility or municipality. 

Environmental Justice 

EPA believes that additional work is needed to better identify and address potential 
adverse effects of the proposed project on low-income, minority and Tribal populations, and we 
offer the following summary comments. 

Air Emissions: EPA recommends that the revised Draft EJS analyze whether minority, 
fow income and 1'ribaf populations, may be exposed to greater risks from a.fr emissions from the 
project. with a specific focus on emissions from refineries receiving oil sands. We recommend 
that the revised Draft EIS include a health risk assessment to address these issues. 

Drinking Water: We recommend additional analysis-Of whether minority, low income 
and Tribal populations may be especially vuhwrable tQ drinking, water contamination ft:om oi.l 
spills because they often obtain their drinking waler from private wells or small public water 
supply systems for which monitoring and treatment of contaminants may be limited or non
existent. In performing this analysis, we recommend that the same ''region of influencei' be used 
to evaluate potential impacts for both public and private water supplies. 

LC'e-ar Emergoocy Re'Spmt!t capa-dey': we ree<J111'tffend tb:at i'ti'.f(}t't:na'ti6n and data 
produced for Local Emergency Response Planning Committees, created pursuant to the 
Emergency Response Planning and Community Right to Know Act, be evaluated to determine 
available response capacity of those counties that have meaningfully greater minority, low 
income and Tribal populations. 

Access to Medical Services: EPA 1s concerned that access to medica{ facilities for 
minority, low-income aod Tribal populations may not have been fully evaluated; these 
populations may be especially vulnerable to human health impacts of oil spills due to their lack 
of access to medical care, combined with potential health disparities. EPA recommends that the 
revised Draft Ers evaluate these potential impacts and means to minimize or mitigate the impacts 
in those counties that. are designated as medica.Uy umi~rserved areas, 

Public Involvement: We recommend that as the State Department cont:irmes the NEPA 
process it ensure that effons are taken to provide meaningful opportunities for public 
involvement, including measures to address populations that are linguistically or culturally 
isolated, and ensuring full accessibility of NEPA documents to minority, low income and TribaJ 
pupulatiam. Trans-ration af selected <lacmnemS' may lre fmp'ortant for pll'btk fmi'<Ytvement amt 
also for developing mitigation measures in those areas where a significant percentage of the 
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licrrrsehotds spe-ak a Ja:rtgtfage· <ifJTer U1m E.tlg1.lsfi <ft nome. We also recommend that the revised 
Draft EIS provide a summary of the efforts taken to inform and invoJve low income, minority 
and Tribal populations. In addition, we recommend that an Enhanced Public Participation Plan 
be developed that would provide up-lo-date information to communities during project 
construction and operation. 

Additional Issues Related to lmpacts on Tribes 

EPA recommends that the State Department provide additional information regarding its 
efforts to consult with Tribal governments, along with measures to address issues raised by non
federally recognized Tribes. We also recommend that impacts to Tribal populations and 
e-0rnmtmities- that ar:e asseeiated w~th their eooditions- af poverty be further evaluated, irrc1t:rcling 
potential impacts due to subsistence consumption of fish> wildlife and vegetation that may be 
contaminated by oil spills, potential endangerment of drinking water sources, and 
language/cultural barriers which may impede capacity for public involvement in developing 
mitigation measures. 

The Draft .ElS discussion of impacts· to Tribes 1s limited to an identification and count of 
the number of counties with a higher percentage of Native Americans than the stale percentage, 
and a section on archaeological resources, historic resources (buildings, structures, objects, and 
districts), and properties ofreligious and cultural significance, including Traditional Cultural 
Properties (TCPs). The Draft EIS does not address potentiaJ impacts to Tribal members and 
communities along the pipeline1 or to Tribal- culture and traditional ptactiGes, We ~ecem-mt:mG a. 
more rigorous analysis of potential for impact to Tribes be included in a revised Draft EIS. 

For example, in some areas, impacts may be compounded by the presence of poverty and 
the high percentage of Native Americans. Coal, Hughes, Okfuskee, Seminole, and Pontotoc 
Counties in Oklahoma have both high percentages of Native American residents (in contrast with 
rffe gr;;rre" S' pereettcageJ and ru'glf poverty levers. 'N acogdacltes County rn Texas· also Jrns a n1gfi 
percent of Native Americans compared with the State, as well as a relatively high poverty level. 
Tn these areas, a large portion of the population may rely on hunting, fishing. gathering and other 
means of subsistence due to both tradition and necessity. They may be disproportionately 
impacted by spills that reach waters and impact :fisheries, or affect are-as where food is 
traditio11.ally obtained. 

We recommend that the revised Draft EIS clarify the extent of Indian country lands 
potentially-impacted by the proposed project, including Tribal trust and allotted Tribal member 
land. We also recommend that the revised Draft EIS address the potential impacts to areas 
where Tribes may have unadjudicated claims to water bodies that could be affected by spills 
-fi:g.m tM p-Fop~sed< pip©-~iioo {e.~g .. , C1~r Boggy 3l'l& its. tributaries· ~n Coal Cmmty, Oklaooma}. 

Finally, we recommend that additional information be prov.ided regarding potential 
impacts to the Arbuckle Simpson aquifer in Oklahoma, which is located east of the proposed 
pipeline route. In particular, we recommend including specific informati.on regarding the 
distance. of the pipeline to the aquifer, the direction of groundwater flow in the area, and the 
pofenfia1 for a plume from an underground' feak to reach the aquifer. 
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Wetlands 

Pursuant to 33 CFR 332.4 and 40 CFR 230.94, Compensatory Mitigation for Losses of 
Aquatic Re.sources (Mitigation Ruf~). a compensatory mitigation plan must be submitted and 
approved by U.S. Army Corps of Engineers (USACE) before issuance of an individual CWA 
Section 404 permit. EPA recommends that the USACE/EPA regulations that address 
compensatory mitigation for losses of aquatic resources be reviewed, and that compensat-0ry 
mitigation consistent with these regulations {73 Fed. Reg. 19594, April 10, 2008 j 
h.ttpJ/www,usa~e.army.mi.l/GECW/Page-s/final_Gmr,asp~) b~ developed that will adequately 
compensate for potential losses of wetland functions and services from pipeline construction and 
operation along the entire route be included in the revised Draft EIS. Additionally, we 
recommend that the revised Draft EIS include a conceptual wetland monitoring plan that would, 
throughout a period of time (normally five years), direct field evaluations of those wetlands 
crossed by the pipeline to assure wetland functions and values are recovering. The monitoring 
plan s:Ituutd atsd h'i'dfude- tffe· we'ftartd miti'gatio11 sites. EPA tfte'.Ce:rs- wetrmd mitigatidtl take pf<tce 
in areas as close to the prnject site as practicab]e (j.e., in close-proximity and, to the extent 
possible, the satne watershed) in order to replace lost functions and services. 

The Draft EIS states " Implementation of measures 1n Keystone's Construction, 
Mitigation and Reclamation (CMR) Plan (Appendix B) would avoid or minimize most impacts 
on wetlands associated with construction and operation activities, and would ensure that 
potential effects would be primarily minor and short tenn." Impacts to forested wetlands are 
long-term and would be considered permanent. We recommend that Keystone work with each 
EPA Region and USACE district to determine what kind of compensation would be required for 
the permanent conversion of forested wetland to herbaceous wetland, and Keystone continue to 
WO't"k w~th the EPA Regi:~ and the U&ACE Districts to- devdo-p <r Wetland Mitigation Phm fur 
review and consideration in the revised Draft EIS. 

We recommend that the revised Draft EIS provide additional information on the proposed 
widths of construction zones and right-of-ways for all wetland crossings~ along with a clearer 
explanation of which wetland areas will be re-vegetated and which will not allow re
estah1ishment of' scrub-shrub and forested wetfands. In additfon, we recommend fociudfog a 
clearer explanation of which wetlands are considered "of special coucem and value" and which 
are considered "standard," as well as the management implicat ions of those designations. 

Of particular importance are impacts to prairie pothole wetlands and bottomland 
hardwood forested wetlat1ds~ as these resources at:e of g-enerally high ecological impart.a.nee and 
difficult to replace on the landscape. Whenever practicable, potential impacts to prairie pothole 
wetlands should be avoided using horizontal directional drilling (HDD) techniques, rather than 
trenching.. 

We recommend that the revised Draft EIS provide additional information on the status of 
the effcms w avoid foca1ttrg sp-t!dfic mamlirre' ~:tWe'S' in werla:ttd at~&S. 

The Drail ElS indicates that there are nine forested wetland crossings in Oklahoma and 
78 in Texas, and a total of261 acres of forested wetlands will be affected during construction 
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and 137 acres wm rre· affec1e·d by tJ'ipeftrte operatiotr. However. tl'ies·e esfonates do rrot include 
the number of acres disturbed by associated access roads or construction camps; we recommend 
that these estimates be revfaed to include all potential impacts. 

We also recommend that the ,revised Draft EIS address comp,liance with E.0. 11990 
{Protection of Wetlands), including the requirement to ensure mitigation of unavoidable impacts 
to all wetlands and waters of the U.S. on Federal lands and facilities. 

Equal mitigation conunitments should be made for coooected actions, including 
transmission lines .. EPA agrees with the suggestions provided on page 3.4-12 of the Draft EIS, 
and recommends that these suggestions be applied to aU wetlands, including both non
Jurisdiclttmal and jnrisdicti:onal. 'These additimrar m-easmes indude a .request that pre-· and post
construction monitoring plans be developed for depressional wetlands of the prairie pothole 
region, and that wetlands that no longer pond water after the pipeline is installed should receive 
additional compaction, replacement, ot at the landowner's or managing agency's discretion, 
compensatory payments should be made for drainage of these wetlands. Recommendations are 
also included that Keystone should develop a plan to compensate for permanent wetland losses 
in areas of concern to ine Nationa1 Park Service and texas Parks and Wifdftfe. 

Water Resources 

We recommend that further commitments to protect sensitive waterbodies be provided. 
The Draft EIS states that 341 perennial waterbod.i.es would be crossed during the construction of 
the proposed project, and that four techniques would be used to cross perennial waterbodies: the 
open-cut wet method, the dry flume method, the dry dam-and-pump method, or, horizontal 
directional drilling {HDD). For each perennial waterbody crossing, a site specific engineering 
and geomorphologic analysis would determine the best method to use to avoid and reduce 
aquatic impacts. Based on available information, we understand that the open-cut wet method 
has the· greatest tfOtenl'.rftf for- water quatity irtlp'acts'. Op'en-cut wet tfel'.toh m:eth'o-ds with' a trowitrg 
river often require a wide ditch since the side walls of the ditch are likely to be unstable in 
alluvial material, and this often results in discharge of substantial quantities of sediment into the 
river. Such methods generally resul't in increased sediment production and transport, and 
increased risks of adverse effects to water quality and aquatic life. Directional drilling beneath 
waterbodies or constructing waterbody crossings using coffer dams and pumping to keep the 
construction work area dry are considered less damaging techniques than wet trench crossings. 
EPA recommends the t ievi.sed Draft EIS evaluate potential impacts to water quality, aquatic 
species, rjparian and wetland habitat from the various water crossing methods to detennine 
which method would be both practicable and enviromnentally preferable. 

T 9" ~f& protoot?on 0f drink-t.ng wai:~f supphes-; we f€-ooIDm:<700 th@ pri:vfile wate1 ws-HS' 
within l mile of the pipeline be identified, rather than within 100 feet. as currently described in 
the Draft EIS. We recommend that Keystone be required to notify state source water protection 
officials and private well owners before construction would begin in a Source Water Protection 
Area (SWP A) or wellhead protection area. Pipeline routing altematives that avoid Sole Source 
Aquifers, SWP As, and wellhead protection zones are preferred; if the pipeline route is unable to 
avoid these areas'" EPA recommends that sped fie mlt1gat1on measures he aevefoped. lncfudlng 
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liistaUation of douf5te fining, corrosio.n ptofecfioii, cathodic protecuon, water-quafi'fy mooiforing, 
and state-of-the-art leak detection methods. 

If public or private wells would be located within 1 -00 feet of the proposed pipeline route, 
we recommend that Keystone be required to sample the wens for appropriate petroleum indicator 
compounds as part of baseline monitoring, and additional monitoring. as appropriate, We also 
recommend thai water quality monitoring would need to be made available for well and' or spring 
owners, upon request. Moreover, we recommend that Keystone would mitigate impacts to wells 
that may occur during construction or by pipeline spills/leaks, by transporting potable water to 
the affected site, drilling a new well, or other appropriate measures. Applicable mitigation 
measures should be described in the revised Draft EIS. 

EPA also notes that the Ogallala Aquffer is a critical resource that may be affected by the 
proposed project, as it is the drinking water source for almost 80% of Nebraska's residents, as 
well as a multi-state agricultural industry. We recommend that the revised Draft EIS provide 
additional infom1ation as to the potential for adverse impacts to this resource. 

We are pleased that Keystone proposes to use horizontal dlrectionai cfrlliing (l-IDD) tor 
crossing the Niobrara River in Nebraska. However, we recommend that U1e revised Draft EIS 
include a discussion of the Niobrara River's status as a National Scenic River 
(http://www.nps.gov!tiiob/index.htm) and how the proposed crossing would not conflict with its 
status as a National Scenic River. 

We appreciate the infonnation provided in Appendix E-4 {"Waterbodies within I 0 Miles 
Do\vnstream of Proposed Water Crossings)). Based on our review of this appendix, we note that 
that there are numerous proposed water crossings that are located upstream of water supply 
reservoirs. We recommend that the revised Draft EIS include an analysjs of potential impacts to 
these reservoirs in the event of a spill. There are also many points where the potential alignment 
of ffl:e rJi:petmewtfT cr<Jss stream or river segn'Ients wb:ieh ue not awtining tn:e· §ta'te· Watet· Quality 
Standards and thus a Total Maximum Daily Load (TMDL) has been prepared; special 
considerations should be applied to prevent contributing to pollutant loads when crossing these 
sensitive resources. 

The Draft ElS states {p. 3.3~29) that the Lower Brule to Witten 230-kV transmission Jine 
would have "negligible effects on water resources" - we recommend that additional information 
be provided to support this conclusion. 

Ancillary Facilities 

Due .. ro the large n.umbel' of po:tentia>l andUary fasiliiie~, ioch1-iling W ptmnan£nt a{?e~s-~ 
roads, 30 new pump stations, 74 mainline valves, two crude oil delivery sites and a tank farm, 
disclosure of the location of these facilities and evaluation of site-specific impacts should be 
provided to the maximum extent possible. EPA notes. for example, that impacts to wetlands 
from ancillary facilities and access roads outside of the L l 0-foot ROW have not yet been 
identified and assessed. While EPA recognizes that the exact locations of all the ancillary 
fadtities requfred tor support at constmction and operation of tne pipeflne nave not yet been 
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determtrteci, their-cmns-sro't'i may resn:tt m ooc!efestlmattort oJ J5dfenrrar imf)acts oJ fl'f e pi opos·ecf 
project. The locations, lengths, and designs for ancillary facilities should be identified and 
described as clearly and completely as possible in the revised Draft EIS to allow understanding 
of all site-specific impacts. 

Additionally. the Draft EIS does not clearly describe where the right of way (ROW) 
would be reduced to protect' certain sensitive areas, which may include wetlands, cultural sites, 
shelterbelts, residential areas, or commercial/industrial areas" (Draft EIS, p. 2-3). EPA 
recommends that the revised Draft EIS clearly define, using maps and/or a table with milepost 
numbers, where the reduced ROW would be implemented. This information should be 
summarized in each of the resource chapters of Chapter 3 - Environmental Analysis to enable 
~he re~ t-0 easily ~uw~1s.tan@ when e~tra pro-teeti0» w&uld be· pre\rided to sensifive resenrees .. 

Hazardous Materials Sites 

We recommend that the revised Draft EIS identify any Hazardous Materials Sites that 
may be .located withjn the proposed ROW or other areas associated with the project, and include 
pfans for minimizing potentf.a1 impacts fi:om accidental disturbance during construction. The 
response plans should include measures to minimize impacts to communities from removal of 
any potential hazardous materiaJs. 
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Q. State your name and occupation. 

A. My name is Kevin E. Cahill. I serve as Project Director I Senior Economist for 

ECONorthwest, an economics, finance, and planning consulting firm with offices in Portland 

and Eugene, Oregon, Seattle, Washington, and Boise Idaho. I am also a Research Economist for 

the Sloan Center on Aging and Work at Boston College, in Chestnut Hill, Massachusetts. 

Q. Summarize your education and professional background. 

A. My resume is attached as Appendix A to the REBUTTAL EXPERT REPORT OF 

ECONOMIST KEVIN E. CAHILL, PH.D., ON BEHALF OF THE STANDING ROCK SIOUX TRIBE. 

I earned my Ph.D. in Economics from Boston College in 2000, after receiving my M.A. 

in Economics from Boston College in 1997, and my B.A. with honors in Mathematics and 

Economics from Rutgers College in 1993. Since earning my Ph.D., I have worked as a research 

economist both in academia (Sloan Center at Boston College, 2005-present; Center for 

Retirement Research, Boston College, 2003) and as a consultant providing expert reports and 

testimony. I specialize in applied microeconomics - including but not limited to the economics 

of aging, health and labor economics - applied econometrics and statistical methods and public 

policy. I have conducted extensive research and analysis related to patterns of labor force 

withdrawal, occupational changes with age and related economic issues and statistical analyses. 

Q. Summarize your publications. 

A. My resume lists my academic papers and publications. This includes co-

authoring a forthcoming essay entitled Evolving Patterns of Work and Retirement, to be 

published in THE HANDBOOK OF SOCIAL SCIENCES (8th Edition), as well as nearly 50 published 

academic articles, papers and professional and expert reports. My publications have addressed a 

wide range of labor and health economic issues ranging from Linking Shifts in the National 

Economy with Changes in Job Satisfaction, Employee Engagement and Work-Life Balance, in 56 

JOURNAL OF BEHAVIORAL AND EXPERIMENTAL ECONOMICS (2015), to Did the 9111 

Compensation Fund Accurately Assess Economic Losses in TOPICS TN ECONOMIC ANALYSIS AND 

POLICY, Vol. 6, Issue 1 (2006). 
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Q. Describe any professional honors or awards you have received. 

A. My professional activities, honors and awards are listed on my resume. They 

include the 2011 Lawrence R. Klein Award for Best MONTHLY LABOR REVIEW article in 2011 , 

and Teaching Excellence Award, Boston College, Graduate School of Arts and Sciences, 1998. 

Q. Describe any professional presentations you have given at professional or 

academic conferences. 

A. I have made many professional presentations, on a wide variety of topics related 

to applied microeconomics and public policy. They are listed on my resume. My presentations 

range from How Might the Affordable Care Act Impact Retirement Transitions? Presentation at 

the 89th Annual Conference of the Western Economic Association International, Denver, CO 

June 28, 2014, to The Role of the Economist in Assessing Damages for Defendants, Presentation 

at Liberty Mutual Group, Marlton, NJ March 18, 2005 . 

Q. Do you have a leadership role in any professional associations? 

A. My leadership roles and professional memberships are listed on my resume. I am 

a founding Editorial Board member of WORK, AGING AND REnREMENT. I serve as an At-Large 

Vice President of the National Association of Forensic Economics. I am a member of the 

American Economics Association and the Gerontological Society of America, among other 

professional organizations. 

Q. Describe your expenence providing expert witness testimony m legal 

proceedings. 

A. My expenence providing expert witness testimony m legal proceedings is 

described on my resume. I have provided expert witness testimony in over a dozen court 

proceedings, ranging from opinions on economic loss and damages in state court contract claims, 

to the apportionment of damages across purchaser and product groups in federal anti-trust 

litigation. 
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Q. On whose behalf are you testifying today? 

A. I am providing rebuttal testimony on behalf of the Standing Rock Sioux Tribe, to 

rebut testimony presented by the Staff of the Public Utilities Commission, namely the direct 

testimony of Kimberly Lorrene Mcintosh and Brian Walsh. 

Q. Are you familiar with the petition by TransCanada for re-certification under 

SDCL §49-41B-27 of its permit to construct the Keystone XL Pipeline in South Dakota? 

A. Yes. Appendix B to my report outlines the documents that I have read and 

analyzed regarding the Keystone Pipeline, the Keystone XL Pipeline and the re-certification of 

the South Dakota permit. My review included many of the documents filed with the Public 

Utilities Commission in HP 14-001, the pre-filed testimony of key witnesses of the Commission 

Staff, as well as the U.S. Department of State Final Supplemental Environmental Impact 

Statement on the Keystone XL Pipeline Project. 

Q. Is the Final SEIS relevant to this certification proceeding? 

A. Yes, it is definitely relevant. It is my understanding that under the statute, "the 

utility must certify to the Public Utilities Commission that (it) continues to meet the conditions 

upon which the permit was granted." The Amended Conditions require compliance with 

applicable health and safety and environmental laws, including the National Environmental 

Protection Act of 1969 (NEPA). It is also my understanding that NEPA requires that projects 

affecting the quality of the human environment, such as the Keystone XL Pipeline, undergo a 

rigorous environmental review. The Department of State released the FSEIS in January, 2014. I 

respectfully strongly recommend that the PUC evaluate the FSEIS in determining whether the 

Keystone XL Pipeline continues to comply with all applicable health and safety laws. 

Q. Did you evaluate the efficacy of the FSEIS as a complete and accurate review of 

the impacts of the Keystone XL Pipeline? 

A. Under the Council on Environmental Quality regulations, "Environmental impact 

statements shall be prepared using an inter-disciplinary approach which will insure the integrated 

use of the natural and social sciences." 40 CFR §1502.6. Accordingly, the FSEIS contains a 

chapter on the Socioeconomic Impacts of the Keystone XL Pipeline. As a labor and health 
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economist and applied econometrician, I evaluated the socioeconomic impacts analysis in the 

FSEIS. 

Q. Explain further. 

A. I shall elaborate by reference to the pre-filed testimony of Brian Walsh, on behalf 

of the Commission staff. Mr. Walsh gave the opinion that pursuant to "the recommendations in 

the FSEIS, risks to South Dakota's natural resources is minimized." (p. 2, lines 22-23). As a 

labor and health economist and applied econometrician with extensive experience analyzing the 

economic consequences of risk, I can attest that Mr. Walsh is incorrect. The application in the 

FSEIS of the Impact Analysis for Planning (IMPLAN) economic forecasting model contains no 

quantitative analysis of non-positive socioeconomic impacts of either construction or operation 

of the Keystone XL Pipeline. The State Department wrote, "The economic effects of the 

potential pipeline spills are beyond the scope" of the FSEIS (FSEIS, p. 4.10-32). That statement, 

and other significant shortcomings, demonstrates the inadequacy of the FSEIS under NEPA. Mr. 

Walsh' s assertion that the FSEIS protects the natural resources of South Dakota ignores the fact 

that extremely important data on negative socioeconomic factors were not factored into the 

IMPLAN model. My report analyzes the deficiencies in the FSEIS in more detail. 

Q. Do you have any other reasoned opinions on the pre-filed testimony in this 

docket? 

A. Yes. The pre-filed testimony of Kimberly Lorrene Mcintosh highlights the same 

misconceptions. Her opinion that any oil spill may be totally remediated "given sufficient time 

and resources" and the natural environment totally protected notwithstanding the operation of an 

oil pipeline (p. 4) lacks grounding in reality. The relevant issue is given limited resources and 

time, can petroleum spills, in particular those that can be expected from the Keystone Pipeline, 

be remediated such that the expected benefits of the pipeline are greater than the expected costs 

to the residents and businesses in South Dakota. 

Q. Do you have any opinion on the impacts of the Keystone XL Pipeline on the 

Standing Rock Sioux Tribe? 

A. The Tribe receives negligible, if any, economic benefits from this project. 

According to the State Department, "Keystone estimates that only approximately 10 percent of 
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the construction workforce would be hired from the four proposed project area states." (FSEIS, 

p. 4.10-2). The purported benefits associated with operations are even more negligible. So the 

state of South Dakota as a whole would receive little or no economic benefit from the Keystone 

XL Pipeline, and the net economic impact could very well be negative. The economic impacts 

associated with the environmental risks of the project have not been adequately evaluated for the 

Tribe, or for South Dakota generally, so it is not possible to ascertain the net quantitative impacts 

at this time. 

Q. Do you have anything else to add? 

A. I respectfully request that the Public Utilities Commission accept my REBUTTAL 

EXPERT REPORT OF ECONOMIST KEVIN E. CAHILL, PH.D., ON BEHALF OF THE STANDING ROCK 

SIOUX TRIBE into evidence and give it due consideration in this proceeding. 

Dated this~~ of April, 2015 

By: 

STATE OF IDAHO ) 

COUNTY OF ADA ) 

SUBJJRIBED and SWORN to before me 
this &ay of April, 2015 

KAREN l. PATTERSON 
NOTARY PUBLIC 
STATE OF IDAHO 
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I. INTRODUCTION 

A. Summary of Opinions 

1. Economics is the study of the efficient allocation of scarce resources. Decision making in the 

face of scarcity is simply a fact of life and, because resources are scarce, it is necessary to 

choose how to produce, distribute, and consume those resources. To allocate resources 

efficiently economists generally agree that it is important to consider not just the benefits of 

decisions, but also the costs. 

2. Ms. Mcintosh ignores this fundamental reality of economics when she states that "I do not 

believe there are any petroleum spills that can not [sic] be remediated given sufficient time 

and resources." • I don' t think anyone would argue that Ms. Mcintosh's response is not 

accurate. While accurate, it is not meaningful, and in many respects it is nonsensical from an 

economic standpoint. The relevant issue is given limited resources and time, can petroleum 

spills, in particular those that can be expected from the proposed Keystone oil pipeline, be 

remediated such that the expected benefits of the oil pipeline are greater than the expected 

costs to the residents and businesses in South Dakota and other jurisdictions along the route 

of the proposed pipeline. 

3. The socioeconomic analyses conducted to date are grotesquely insufficient in this regard. 

They are incomplete, inadequate and fail to employ professional methods and standards for 

conducting such analyses. The quantitative analyses that I have reviewed in this matter as 

they pertain to socioeconomic impacts, including the State Department's Final Supplemental 

Environmental Impact Statement for the Keystone XL Project (FSEIS), have all been 

conducted in the absence of any quantitative assessment of potential negative socioeconomic 

impacts.2 Not surprisingly, when socioeconomic costs are assumed to be zero and 

socioeconomic benefits are assumed to be positive, the conclusion is a positive 

socioeconomic impact. Such an approach is inconsistent with commonly-accepted principles 

and practices in the field of economics. 

1 Pre-filed Testimony of Kimberly Lorrene Mcintosh on Behalf of the Commission Staff. 2009. Before the Public 
Utilities Commission, State of South Dakota, Keystone XL Project, Docket HP09-001 (September), p. 4. 
2 United States Department of State, Bureau of Oceans and International Environmental and Scientific Affairs, Final 
Supplemental Environmental Impact Statement for the Keystone XL Project, January 2014. 
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4. This fundamental flaw applies to two recent analyses in particular that I have reviewed, and 

their resulting conclusions regarding socioeconomic impacts are grossly insufficient as a 

result. First, in its FSEIS, the State Department uses the Impact Analysis for Planning 

(IMPLAN) economic forecasting model to conduct a large part of its socioeconomic impact 

analysis. The IMPLAN methodology is a valid technique in some cases; however, the State 

Department's application of the IMPLAN model in this case contains no quantitative 

analyses of non-positive socioeconomic impacts of either construction or operations of the 

Keystone oil pipeline. Nowhere in the entire 11-volume report's socioeconomic assessment 

is there any mention of the prospect of jobs lost in the State of South Dakota in future years. 

The reason is due to the fact that negative impacts are simply impossible given the IMPLAN 

methodology used by the State Department. As a result, in no way does the State Department 

analysis reflect the net socioeconomic impact of the Keystone oil pipeline on the State of 

South Dakota. 

5. The State Department's justification for not including the implications of pipeline spills in its 

socioeconomic analysis is that it did not have the resources to do so. In the State 

Department's words, "The economic effects of potential pipeline spills are beyond the scope 

of this operations assessment."3 One has to wonder what the actual economic implications of 

a spill involve if simply estimating the costs of a spill is too much work for an agency with 

an annual budget of more than $50 billion. 

6. The IMPLAN methodology that the State Department uses, therefore, naively assumes a 

positive impact and then portends to calculate just how positive. This methodology is 

seriously flawed, as any spill from the Keystone oil pipeline will have at least some negative 

impact on the local, if not state, economy. The State Department's socioeconomic estimates, 

in contrast, use the following dollar value for negative impacts: $0. 

7. The State Department fails to conduct even the most rudimentary assessment of impact on 

Quality of Life (QoL) and productivity- a survey of individuals who have experienced the 

negative implications of oil spills due to the construction and operations of oil pipelines. 

8. The State Department fails to conduct any kind of real-world comparables analysis as part of 

its socioeconomic assessment, such as the socioeconomic implications of oil spills on local 

3 FSEIS, p. 4.10-32. 
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economies - including jobs lost- to evaluate the economic impact of an unplanned release of 

oil. Such an analysis could include places where the construction of an oil pipeline or 

comparable project was performed recently. 

9. While the SEIS implicitly assumes a zero dollar value for negative socioeconomic impacts 

and ignores other well-known methods to quantify costs, the SEIS is very explicit about the 

miniscule positive socioeconomic benefits to the State of South Dakota and the Standing 

Rock Sioux Tribe. Further, according to the SEIS, "Because of the specialized nature of the 

work, Keystone estimates that only approximately 10 percent of the construction workforce 

would be hired from the four proposed Project area states."4 Apparently South Dakota's own 

workers are not good enough for this work. Further, neither the construction nor the 

operations of the Keystone oil pipeline will have any meaningful impact on the estimated 

3 7 .2 percent employment rate of the Standing Rock Reservation. 5 

10. The second document is a risk analysis of the proposed Keystone oil pipeline conducted by a 

research team hired by TransCanada Keystone Pipeline, LP.6 This report spans a full 36 

single-spaced pages and includes potentially-valuable information about the source of spills 

(corrosion, natural forces, excavation damage, other outside force damage, material and/or 

weld failures, equipment, and incorrect operation) and the costs associated with each cause. 

The authors use the term "total cost" to describe costs, however, the term "socioeconomic" is 

not mentioned once in the entire report and neither is the word "jobs" (as in jobs lost), an 

interesting juxtaposition with the SEIS that touts socioeconomic benefits almost entirely in 

terms of jobs created. 

11. Any decent economic analysis contains a summary of high-level findings. The TransCanada 

Keystone Pipeline, LP risk assessment does not. In fact, the word "dollar" and the symbol 

"$" are completely absent from the report summary. One has to wonder what the point of this 

study is if: 1) the entire methodology section is grounded with an expected cost risk equation, 

and 2) the main conclusion is silent about what these expected costs are. 

4 FSEIS, Section 4.10 (Socioeconomics), January 2014, p. 4.10-2. 
5 United States Department of the Interior. 2014. 2013 American Indian Population and labor Force Report. 
Washington, D.C. Available at: http://www.bia.gov/cs/groups/public/documents/text/idc 1-024782.pdf. 
6 Mcsweeney, T.I., Leis, B.N., Mawalkar, S., Harley, M.C., Rine, K.R., & Sanzone, D.M. (2013). Risk Analysis of 
the Proposed XL Pipeline Route. Battelle Project No. 100007967, Columbus, OH: Battelle Memorial Institute. 
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12. The authors even acknowledge their inability to identify costs in any meaningful way and 

conclude that they are unable to conduct even a rudimentary cost-benefit analysis. It is very 

concerning that those most knowledgeable about spills are unable to attempt a 

straightforward cost-benefit assessment. 

13. Even more egregious, when examining the extent to which the spills in their database are 

indicative of the proposed Keystone oil pipeline, the authors limit their comments to biases 

that operate in favor of their client. The authors are silent about well-known biases that 

operate in the other direction, such as the pressure under which the pipeline will operate and 

the caustic nature of the tar sands oil. The fact that the authors are silent about biases that go 

against their client's interests calls into question their entire analysis and makes one wonder 

what else they are not telling the reader. 

14. The evidence presented by TransCanada's research team runs counter to an independent 

study- most notably, one not funded by TransCanada, but also not funded by the intervenors 

in this case - conducted by Professor John Stansbury from the University ofNebraska

Lincoln. Economists are oftentimes faced with this type of situation, where experts in a 

particular field disagree. The response of a well-trained economist is to conduct what is 

known as a sensitivity analysis. Simply put, you perform your calculations using different 

scenarios and show how the results change when the underlying assumptions change. Clearly 

there are differences of opinion among experts with respect to the consequences of an oil 

spill. None of the socioeconomic impact analyses I have seen include any kind of sensitivity 

analysis with respect to these obvious differences of opinion among qualified experts. 

15. Simply put, the socioeconomic impact analyses of the Keystone oil pipeline are a statement 

about the expected socioeconomic benefits of the project - marginal in the case of South 

Dakota - in the absence of any costs or risks. As a PhD economist I find it inexplicable why 

the quantitative portion of the socioeconomic cost analysis in the SEIS completely ignores 

the cost side of this cost-benefit analysis. A balanced and well-informed socioeconomic 

impact analysis would, at an absolute minimum, at least attempt to model the potential 

negative implications of the construction and operating impacts of the Keystone oil pipeline 

to arrive at net impacts. 

16. Because of these shortcomings, Mr. Walsh is incorrect when he asserts in his pre-filed 

testimony that pursuant to "the recommendations in the FSEIS, risks to South Dakota's 
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natural resources is minimized."1 As noted above, and as explained in detail below, the 

application in the FSEIS of the IMP LAN economic forecasting model contains no 

quantitative analysis of non-positive socioeconomic impacts of either construction or 

operation of the Keystone XL Pipeline. Minimized does not imply minimal and certainly 

does not imply zero, as the State Department assumes in its IMPLAN analysis. 

17. In further regard to Ms. Mcintosh, she also provides other testimony regarding a generic or 

non-specific "petroleum spill" or "hydrocarbon spill." Such generic or sweeping statements 

ignore the specifics of the Keystone pipeline, or the risks associated with the corrosive and 

toxic nature of the tar sands oil that would flow through the pipeline. 

18. This report is structured as follows. The remainder of this section presents my qualifications, 

assignment, compensation and materials considered. Section II contains a summary of the 

relevant background information in this case as it pertains to my rebuttal report. Section III 

presents and comments on the pretrial testimony of Ms. Mcintosh. Section IV follows up on 

my comments regarding Ms. Mcintosh's testimony with an assessment of the IMPLAN 

methodology used by the State Department to assess socioeconomic impact. Section V 

follows up on my comments regarding Ms. Mcintosh' s testimony and Mr. Walsh's testimony 

with an assessment of the empirical analysis contained in the SEIS and TransCanada's risk 

assessment. Section VI follows up on my comments regarding Ms. Mcintosh' s testimony by 

noting some obvious inconsistencies in the SEIS analysis and TransCanada's assessments of 

risk. Section VII comments on how Ms. Mcintosh trivializes the potential costs of the 

Keystone oil pipeline. Section VIII summarizes the main points of this report. 

B. Qualifications 

19. My name is Kevin E. Cahill, Ph.D. I hold a B.A. in both economics and mathematics from 

Rutgers College and an M.A. and Ph.D. in economics from Boston College, with a focus in 

applied econometrics and labor economics. I am currently a project director and senior 

economist at ECONorthwest, a Northwest-based economic consulting firm, and a research 

economist with the Center on Aging & Work at Boston College ("the Center"). I have been 

7 Pre-filed Testimony ofBrian Walsh on Behalf of the Commission Staff. 2015. Before the Public Utilities 
Commission, State of South Dakota, In the Matter of the Petition of TransCanada Keystone Pipeline, LP for Order 
Accepting Certification of Permit Issued in Docket HP09-001 to Construct the Keystone XL Pipeline, Docket HP14-
001 (April), p. 2. 
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with ECONorthwest since April 2012. I have been affiliated with the Center since its 

inception in 2005. Prior to joining ECONorthwest, I was a manager at Analysis Group, an 

economics and financial consulting firm headquartered in Boston, Massachusetts. While at 

Analysis Group, I worked as an economist on a variety of litigation-related cases involving 

contract disputes, antitrust issues and improper marketing, and the calculation of damages in 

such cases. My casework at Analysis Group also included an assessment of competition in 

the pharmaceutical benefit manager industry, an analysis of topping bids in mergers and 

acquisitions, and an assessment of age discrimination claims within cash balance pension 

plans. 

20. In addition to my consulting work, I conduct economic analyses related to public policy. My 

research focuses on applied microeconomics with a concentration in the economics of aging. 

My work has been published in academic journals, including The Gerontologist, Research on 

Aging, Monthly Labor Review, Topics in Economic Analysis and Policy, Current Medical 

Research and Opinion, Journal of Managed Care Pharmacy, Expert Opinion on 

Pharmacotherapy, as well as by the Center for Retirement Research, the Center on Aging & 

Work, and the U.S. Bureau of Labor Statistics. 

21. Prior to joining Analysis Group, I served as the associate director for research at the Center 

for Retirement Research at Boston College, as an economist and expert witness with Tinari 

Economics Group, and as an associate at Abt Associates, Inc. , a for-profit public policy 

research firm based in Cambridge, Massachusetts. I am a member of the American 

Economics Association and I am currently vice president at-large on the Board of the 

National Association of Forensic Economists. 

22. I have previously testified in deposition and at trial. My expert opinions pertained to lost 

profits to business, lost earnings, including fringe benefits and pensions, and other economic 

losses. 

23. Although I hold positions with ECONorthwest in Portland, Oregon and with Boston College 

in Chestnut Hill, Massachusetts, I currently reside in Boise, Idaho and have been a resident of 

Boise since March 2010. Prior to living in Boise, Idaho, I was a resident of Marshfield, 

Massachusetts. 
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24. My professional and academic qualifications, publications in the past ten years, and 

testimony in the past four years are described in my curriculum vitae, which is attached as 

Appendix A. 

C. Assignment 

25. I have been asked by counsel for the Standing Rock Sioux Tribe to rebut the testimony 

offered by Brian Walsh and Kimberly Lorrene Mcintosh as it pertains to the socioeconomic 

impacts of the Keystone oil pipeline. 8 

26. To the extent relevant to my rebuttal comments, I have also been asked by counsel for the 

Standing Rock Sioux Tribe to: (1) review TransCanada' s Petition for Order Accepting 

Certification under SDCL §49-41B-27 and the FSEIS issued by the State Department; (2) 

assess the methodology used by the State Department to determine the socioeconomic impact 

on the citizens of South Dakota; and (3) comment on the extent to which the claims by the 

State Department reflect current conditions and knowledge with respect to the true 

socioeconomic impact of the Keystone oil pipeline on the citizens of South Dakota and the 

Standing Rock Sioux Tribe. 

27. I would like to note that I feel an incredible pride in our country. I am deeply appreciative of 

the fact that I live in a country where civilians can offer without fear of retribution opinions 

on an analysis conducted by a government agency that pertains to such a high-profile project 

as the Keystone oil pipeline. 

28. I am willing to testify under oath as to the opinions expressed in this report. 

29. I may offer additional opinions if additional relevant information becomes available. 

D. Compensation 

30. I have been compensated for my time on this matter at my standard hourly rate for litigation

related work through ECONorthwest. This rate is $300 per hour. None of my compensation 

is based on the outcome of the Keystone oil pipeline. The time that I have spent on this 

matter was conducted through ECONorthwest and is unrelated to my work with the Center. 

8 Pre-filed Testimony of Kimberly Lorrene Mcintosh on Behalf of the Commission Staff. 2009. Before the Public 
Utilities Commission, State of South Dakota, Keystone XL Project, Docket HP09-00 l (September); Pre-filed 
Testimony of Brian Walsh. 2015. Before the Public Utilities Commission, State of South Dakota, In the Matter of 
the Petition of TransCanada Keystone Pipeline, LP for Order Accepting Certification Permit Issued in Docket 
HP09-001 to Construct the Keystone XL Pipeline, Docket HP14-001 (April). 
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31. Under my direction, staff at ECONorthwest assisted with the preparation of this report. Staff 

at ECONorthwest were compensated for their time on this matter according to their standard 

hourly rate for litigation-related work through ECONorthwest. 

32. Should other parties involved in this case request further analyses from me, they will be 

billed through ECONorthwest at my hourly rate for litigation-related consulting services. 

This rate is currently $300 per hour. Any follow-up work that I deem requires the assistance 

ofECONorthwest staff will also be billed at ECONorthwest's standard hourly rates for 

litigation-related consulting services. 

E. Materials Considered 

33. I have reviewed documents provided by counsel for the Standing Rock Sioux Tribe and other 

documents that are publicly available. A list of these documents is contained in Appendix B. 

II. BACKGROUND 

34. The Public Utilities Commission of the State of South Dakota (PUC) is considering an 

application by TransCanada Keystone Pipeline, LP (Applicant) for certification under SDCL 

§49-41B-27 to site and build the Keystone XL hydrocarbon pipeline project (the Keystone 

oil pipeline) through western South Dakota. The Applicant sought and obtained a permit 

from the PUC in 2010 to build and operate the Keystone oil pipeline on June 29, 2010.9 My 

understanding is that, while permits are perpetual, if construction does not start within four 

years of approval, then an applicant must certify that a project continues to meet the 

conditions of the initial permit. 10 In this case, the Applicant must certify to the PUC that the 

Keystone oil pipeline continues to meet the conditions of SDCL §49-418-27. 11 

9 Petition for Order Accepting Certification under SDCL §49-41B-27. In re: The Matter of the Application by 
TransCanada Keystone Pipeline, LP for a Permit Under the South Dakota Energy Conversion and Transmission 
Facilities Act to Construct the Keystone XL Project before the Public Utilities Commission of the State of South 
Dakota, September 15, 2014 (TransCanada Keystone Oil Pipeline Petition). 
10 SDCL 49-4IB-27 states: "Construction, expansion, and improvement of facilities. Utilities which have acquired a 
permit in accordance with the provisions of this chapter may proceed to improve, expand, or construct the facility 
for the intended purposes at any time, subject to the provisions of this chapter; provided, however, that if such 
construction, expansion and improvement commences more than four years after a permit has been issued, then the 
utility must certify to the Public Utilities Commission that such facility continues to meet the conditions upon which 
the permit was issued." (Source: South Dakota Legislature, Legislative Research Council, 
http:/ /legis.sd.gov/Statutes/Codified _ Laws/DisplayStatute.aspx?Type=Statute&Statute=49-4 l B-27, accessed April 
13, 2015.) 
11 TransCanada Keystone Oil Pipeline Petition. 
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35. The Applicant, through their attorneys, have submitted a petition and supporting documents 

that they believe "provides the necessary basis for the Commission to find that the Project 

continues to meet the conditions upon which the June 2010 permit was issued." As such, they 

have requested that the PUC accept certification of the Keystone oil pipeline through western 

South Dakota. 12 

36. In January 2014 the United States Department of State, Bureau of Oceans and International 

Environmental and Scientific Affairs (State Department) issued a Final Supplemental 

Environmental Impact Statement (FSEIS) for the Keystone oil pipeline in order to "assess the 

potential impacts associated with the proposed Project and its alternatives."13 The State 

Department states that the FSEIS includes several changes from the initial EIS, dated 

November 2008, including "an expanded analysis of potential oil releases; expanded climate 

change analysis; updated oil market analysis incorporating new economic modeling; and 

expanded analysis ofrail transport as a part of the No Action Alternative scenario."14 The 

State Department does not include its socioeconomic impact analysis among its highlighted 

list of changes. 

37. According to the SEIS, construction for the Keystone oil pipeline will "contribute 

approximately $3.4 billion to the U.S. GDP" and "[c]onstruction spending would support a 

combined total of approximately 42,100 jobs throughout the United States." 15 Further, the 

FSEIS states that "[a]bout 12,000 jobs, or 29 percent of the total 42, 100 jobs, would be 

supported in Montana, South Dakota, Nebraska, and Kansas, approximately 3,900 (or 1,950 

per year if construction took 2 years) would comprise of direct, temporary, construction 

workforce in the proposed Project area. " 16 

38. Regarding operations, the FSEIS states that the Keystone oil pipeline will "require 

approximately 50 total employees in the United States: 35 permanent employees and 15 

temporary contractors" and that "[t]he total estimated property tax from the proposed Project 

12 Petition for Order Accepting Certification under SDCL §49-41B-27. In re: The Matter of the Application by 
TransCanada Keystone Pipeline, LP for a Permit Under the South Dakota Energy Conversion and Transmission 
Facilities Act to Construct the Keystone XL Project before the Public Utilities Commission of the State of South 
Dakota, September 15, 2014 (p. 6). 
13 United States Department of State, Bureau of Oceans and International Environmental and Scientific Affairs, 
Final Supplemental Environmental Impact Statement for the Keystone XL Project, Executive Summary, January 
2014, p. ES- I. 
14 FSEIS, p. ES- I . 
15 FSEIS, p. ES-20. 
16 FSEIS, p. ES-20. 
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in the first full year of operations would be approximately $55.6 million spread across 27 

counties in three states. " 11 

ID. MS. MCINTOSH'S STATEMENTS ARE ECONOMICALLY NONSENSICAL 

39. Economics is the study of the efficient allocation of scarce resources. Decision making in the 

face of scarcity is simply a fact of life and, because resources are scarce, it is necessary to 

choose how to produce, distribute, and consume those resources. To allocate resources 

efficiently economists generally agree that it is important to consider not just the benefits of 

decisions, but also the costs. 

40. In her pre-filed testimony, Ms. Mcintosh is asked, "Are there spills that cannot be 

remediated?"18 In response, she states, "I do not believe there are any petroleum spills that 

can not [sic] be remediated given sufficient time and resources." 19 I don't think anyone would 

argue that Ms. Mcintosh's response is not accurate. While accurate, it is not meaningful, and 

in many respects it is nonsensical from an economic standpoint. The relevant issue is given 

limited resources and time, can petroleum spills, in particular those that can be expected from 

the proposed Keystone oil pipeline, be remediated such that the expected benefits of the oil 

pipeline are greater than the expected costs. 

41. A socioeconomic cost analysis has been conducted by the State Department as part of the 

FSEIS. I have reviewed this analysis and others pertaining to this case to assess if Ms. 

Mcintosh's statements, even if corrected to be economically meaningful, would be 

considered valid among qualified professionals in the field of economics. As I explain in the 

following sections, the answer is no. In particular, the socioeconomic analysis contained in 

the FSEIS is in no way an accurate reflection of the net socioeconomic impact of the 

Keystone oil pipeline. 

17 FSEIS, p. ES-20. 
18 Pre-filed Testimony of Kimberly Lorrene Mcintosh on Behalf of the Com.mission Staff. 2009. Before the Public 
Utilities Commission, State of South Dakota, Keystone XL Project, Docket HP09-00 I (September), p. 4. 
19 Pre-filed Testimony of Kimberly Lorrene Mcintosh on Behalf of the Commission Staff. 2009. Before the Public 
Utilities Commission, State of South Dakota, Keystone XL Project, Docket HP09-00 I (September), p. 4. 
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IV. THE CURRENT SOCIOECONOMIC ANALYSES ARE FUNDAMENTALLY 

FLA WED FROM A METHODOLOGICAL STANDPOINT 

42. The methodology that the State Department uses for assessing socioeconomic impact of the 

Keystone oil pipeline examines "the potential impacts to socioeconomic resources associated 

with the construction and operation of the proposed Project and connected actions, and 

discusses potential mitigation measures that would avoid or minimize the potential 

impacts."20 The State Department explains that " [e]conomic activity is defined as the 

production of goods and services required to meet the demand for construction of the 

proposed Project. Funds spent by Keystone would trigger production activity, which could be 

expressed in terms of employment and earnings."2 1 

43. The State Department then concludes that the relevant research question is to estimate the 

magnitude of the (positive) ripple effects throughout the economy, including direct and 

indirect impacts, as well as induced impacts, described as "the spending of earnings that would 

be received by employees working for either the construction contractor or for any supplier of 

goods and services required in the construction process."22 The State Department' s promise to 

discuss "potential mitigation measures that would avoid or minimize potential impacts" is 

oddly relegated to another section of the report,23 and is not used to inform the State 

Department's economic calculations in any way. 

44. The State Department is rather explicit about its abdication of its responsibility to assess 

negative impacts, claiming it does not have the resources to do so. In the State Department's 

words, "The economic effects of potential pipeline spills are beyond the scope of this 

operations assessment. " 24 One has to wonder how a government agency with an annual 

budget exceeding $50 billion does not have the resources to quantify the negative impacts 

associated with an oil spill. 

20 FSEIS, p. 4.10-1. 
2 1 FSEIS, p. 4.10-13-4. 
22 FSEIS, p. 4.10-14. 
23 The State Department states, "Section 4.13.5, Potential Impacts, discusses the potential impacts of a spill on socio
economic resources." FSEIS, p. 4.10- l 0. 
24 FSEIS, p. 4.10-32. 

Expert Report of Kevin E. Cahill, Ph.D. 12 April 28, 2015 

 
029210



A. The IMPLAN Model Does Not Take into Account the Impact of Potential Oil Spills 

45. The State Department uses the Impact Analysis for Planning (IMPLAN) economic 

forecasting method, a straightforward input-output model. As described by the US 

Department of Agriculture, "IMPLAN provides quick estimates of staffing and program 

impacts to state and local economies for strategic planning. " 25 The key component of the 

IMPLAN model is the multiplier that it generates (i.e., the number that is used to inflate the 

number of jobs that the researcher inputs to get the number of additional indirect and induced 

jobs). 

46. The assumptions used in calculating this multiplier are crucial. As it turns out, besides State 

Department staffing, there is nothing in the FSEIS to suggest that the State Department' s 

application of the IMPLAN model has anything to do with the Keystone pipeline per se. To 

state the obvious, the State Department' s economic forecasting model should take into 

account the fact that the model is being used to assess the impacts of an oil pipeline and, as 

such, should consider the negative implications on socioeconomic activity that come with it. 

B. The IMPLAN Model Does Not Allow for Negative Impacts 

47. The economic impact analysis conducted by the State Department is seriously flawed 

because the IMPLAN model does not consider the possibility that the Keystone oil pipeline 

could have a negative impact on population and employment (nwnbers), housing (numbers), 

schools (numbers), and tax revenue. A serious economic analysis would, at a minimum, (1) 

acknowledge the possibility of negative impacts and (2) attempt to address them in the 

socioeconomic analysis. The State Department does Step 1, but then, mysteriously, ignores 

all of this information for the purposes of quantifying socioeconomic impacts. 

48. In fact, the State Department's analysis contains what at first appears to be a fairly 

comprehensive list of potential social and economic impacts that they include in their 

analysis. Specifically, the following is a list of the impacts considered by the State 

Department: "[ o ]verburdening of the local housing stock because of demand generated by the 

temporary and permanent workforces; substantial burden on public service providers serving the 

proposed Project area, such that they would need to expand their service capacities to meet those 

25 US Department of Agriculture, National Resources Conservation Service, "IMPLAN Model/NRCS Economics," 
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/alphabetical/econ/? &cid=nrcs 143 _ 0097 48. 
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demands; substantial changes to local social or economic activities, including changes in 

employment and income levels resulting from the proposed Project construction and operations; 

substantial changes in economic impacts, including output and spending; substantial effects to 

potential environmental justice populations; substantial changes in fiscal revenues, including tax 

receipts, of local jurisdictions; substantial changes in private property values; and substantial 

effects to transportation resources. "26 

49. Most glaringly, the list includes nothing about oil spills. As noted earlier the socioeconomic 

impacts of oil spills is not quantified and is not included among the State Department's impacts. 

50. Regarding the State Department' s assessment of the impact of "substantial changes in private 

property values," the State Department is apparently most concerned about the impacts 

associated with construction on "short-term visual, noise, and land disturbance effects."27 

Regarding operations, the State Department concludes that the impacts could even be positive: 

"Based on the literature search, the Final EIS stated that residential and agricultural properties 

located on or adjacent to pipeline easements could have property values worth more or less than 

comparable nearby properties that were not encumbered by pipeline easements."28 One has to 

wonder why the Standing Rock Sioux Tribe-and numerous intervenors-would be opposed to 

something that has the potential to increase property values. The answer is obvious-it woul.dn't. 

It is only through the State Department's omission of oils spills that they reach such a perverse 

conclusion. 

51 . The State Department concludes that, "The largest economic impacts of pipelines occur during 

construction rather than operations."29 The construction process is a mere two years. The bulk of 

time is associated with operations, and here the State Department's refusal to examine the 

socioeconomic costs of a spill is paramount. Regarding operations, the State Department 

concludes: " [t]he 35 new permanent employees associated with the proposed Project would have 

a negligible impact on housing in the Project area;mo "Once in place, the labor requirements for 

26 FSEIS, p. 4 .10-10. 
27 FSEIS, p. 4.10-31. 
28 FSEIS, p. 4.10-35. The State Department concludes: "The Final EIS concluded it did not appear that operation of 
the proposed Project would have a major impact on residential and agricultural property values. The analysis in this 
Final SEIS does not change this conclusion." It is unclear what kind of"analysis" with respect to property values 
was done as part of the FSEIS. 
29 FSEIS, p. 4.10-32. 
3° FSEIS, p. 4.10-32. 
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pipeline operations are relatively smal1;"31 "[t]he Final EIS ... concluded that it was not likely 

that proposed Project operation would disproportionately adversely impact such populations 

during normal operation of the proposed Project;"32 and "[t]he operational workforce ... would 

result in negligible impacts on public services based on the law enforcement agencies, fire 

departments, and medical facilities in the proposed Project area."33 In contrast, the State 

Department concludes that "The impact [of operations] to local property tax revenue receipts 

would be substantial for many counties."34 If the benefits were so high relative to the costs, one 

has to wonder why so much effort has been undertaken by the intervenors to express 

concerns about the Keystone oil pipeline. The obvious answer is that the State Department's 

analysis is in no way an accurate assessment of the socioeconomic impact of the Keystone oil 

pipeline on the citizens of South Dakota. 

52. The question that the State Department should have asked is: what is the net impact of the 

proposed Keystone oil pipeline on the socioeconomics of the community? How were 

businesses in these areas impacted? How were individuals in these areas impacted? How 

were property values impacted? Did individuals have to move out of the area as a result of 

the spill? How was wildlife affected? And, most importantly, what was the dollar value 

associated with each of these events? Only until such an assessment is done, can the true 

socioeconomic impact of the Keystone oil pipeline be understood. 

V. THE CURRENT SOCIOECONOMIC ANALYSES ARE GROSSLY INSUFFICIENT 

FROM AN EMPIRICAL ST AND POINT 

53. This section presents an assessment of the State Department's empirical analysis of the 

socioeconomic impact of the Keystone oil pipeline on four project area states-South Dakota, 

Montana, Nebraska, and Kansas-as well as the rest of the country.35 The State Department 

socioeconomic analysis covers impacts associated with construction and operations of the 

Keystone oil pipeline. The socioeconomic categories included in the analysis are: population, 

31 FSEIS, p. 4.10-32. 
32 FSEIS, p. 4.10-32. 
33 FSEIS, p. 4.10-32. 
34 FSEIS, p. 4.10-34. 
35 FSEIS, p. 4.10-2. As described in footnote one of the FSEIS, "The proposed Project pipeline would go through 
Montana, South Dakota, and Nebraska, with two additional pump stations in Kansas. There would also be a pipe 
yard and rail siding located in North Dakota." 
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housing, local economic activity, environmental justice, public services, tax revenue, 

property values, and traffic and transportation. The State Department's socioeconomic 

impact analysis with respect to these categories is based on the IMPLAN methodology 

discussed above. In doing so, the State Department starts with existing conditions (e.g., 

current population) and estimates the effect of adding people and jobs to the baseline 

condition. The impact on property values is considered independently from the other 

socioeconomic considerations, as is the risk associated with an oil spill. The result is that risk 

burden of an oil spill and the costs associated with any that occurs is not taken into account 

when estimating impacts on population, housing, the local economy, and public services. 

A. The FSEIS Analysis Inexplicably Separates Oil Spills and Property Values from Other 

Socioeconomic Considerations 

54. The State Department applies its IMPLAN model to estimate impacts to population, housing 

(number of units), and public services. The State Department then discusses, almost as an 

aside, the estimated number of residents impacted by the risk burden of a potential oil spill 

and the impact that a spill will have on property values, among other outcomes, including 

quality oflife for those living and working in the affected area. The State Department's 

IMPLAN analysis, on the other hand, implies that an oil spill has no quantifiable negative 

socioeconomic impact on the local economy. 

B. The FSEIS Analysis Ignores Impacts on Quality of Life 

5 5. The State Department fails to conduct even the most rudimentary assessment of the impact 

on Quality of Life (QoL) and productivity - a survey of individuals who are currently 

subjected to the risk of an oil spill. The socioeconomic impact analysis presented in the State 

Department report is almost entirely hypothetical, as if real-world outcomes did not exist. In 

fact, not only do real-world examples exist, they are plentiful. Moreover, it is very easy to 

obtain data on quality of life - you simply ask people. Individual surveys are a very basic 

part of research. An entire industry focuses on surveys, as most anyone with a telephone can 

attest. 

56. Examples of relevant questions to ask residents in areas that already experienced an oil spill 

are as follows. "Compared to your living situation prior to the oil spill, has your quality of 

life been enhanced, has it remained the same, or has it been adversely impacted?" "On a 
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scale of one to ten, where one is no impact and ten is extreme impact, how would you rate 

the impact of the oil spill on your quality of life?" "On a scale of one to ten, where one is not 

at all valuable and ten is extremely valuable, how valuable would it be to you to eliminate the 

oil spill that you were subjected to?" "In the last week, in what ways were you affected by 

the oil spill?" "[For those who responded at least once to the previous question] On a scale of 

one to ten, where one is none and ten is completely, to what extent did these episodes 

interrupt your daily life?" "Would you say that the oil spill had a negative impact on your 

quality of life? Yes or No." 

57. An important note for a serious analysis is that these questions should be asked of all 

residents in the surrounding area, not just those who the State Department believes a priori 

are directly impacted by the oil spill. Such an approach would enable an assessment of the 

breadth of the socioeconomic impact of an oil spill. 

58. If the State Department was serious about the impact of an oil spill on residents in the State 

of South Dakota, the State Department should simply ask people who would be most 

affected, such as members of the Standing Rock Sioux Tribe. One has to wonder why, as part 

of the FSEIS, the State Department has not presented the results of any interviews with those 

individuals who will, on a daily basis, bear the risk of a potential oil spill and then the costs if 

one occurs. 

C. The FSEIS Analysis Ignores Impacts on Productivity 

59. The State Department in its analysis of the impacts of operations on local economic activity 

claims that employment and earnings impacts of the Keystone oil pipeline will be 

"negligible."36 While I agree that the potential positive impacts of the Keystone oil pipeline 

will be negligible, I strong disagree that this implies that the overall impact will be 

negligible. The economic costs of an oil spill on local economic activity can be near 

devastating.37 The State Department considers none of these effects in their quantitative 

analysis. 

36 FSEIS, p. 4.10-32. 
37 One notable example is the BP Gulf of Mexico spill. A report by Oxford Economics on the impact of the 2010 BP 
spill estimates the negative economic effect on solely the tourism sector of the coastal areas affected by the spill of 
$22.7 billion over the three years following the spill. See: Oxford Economics. Not dated. Potential Impact of the 
Gulf Oil Spill on Tourism. p.2 
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60. Even if no spill occurs in the near term, the risk of a spill is enough to influence local 

economic activity. To measure this potential impact, the survey described above could be 

easily supplemented to ask individuals about the impact of the risk of an oil spill. For 

example, "If the Keystone oil pipeline project moves forward, will that influence any of your 

decisions to live, work, and invest in your local community?" "[For those who responded yes 

to the previous question] On a scale of one to ten, where one is none and ten is a lot, what 

impact does the risk of a spill have on your plans to live, work, and invest in your local 

community?" 

61. While there may be questions about the reliability of data concerning the magnitude of any 

impact on productivity and willingness to remain a productive citizen in one's local 

economy, one would certainly be able to ascertain from a survey if there was no impact. 

People would just say so. 

62. Again, one has to wonder why, as part of the FSEIS, the State Department has not talked to 

anyone who has experienced the risk of an oil spill. 

D. The FSEIS Analysis Erroneously Assumes No Harm for Living with the Risk of an Oil 

Spill 

63. The State Department assumes that the socioeconomic impact on quality oflife is zero for 

living with the risk of an oil spill. While the State Department identifies short and long-term 

health risks associated with exposure to an oil spill, it does nothing to attempt to determine if 

the risk of these health conditions--or even the presence of the conditions themselves-has 

any effect on economic productivity or quality of life. Just as it ignores the possibility of 

negative socioeconomic effects from the construction and operation of the proposed 

Keystone pipeline, the State Department ignores the possibility of negative impacts on 

productivity and quality of life associated with living with the risk of an oil spill. 

64. If the State Department were serious about socioeconomic impact, the survey mentioned 

above would be asked of people who are subjected to potential oil spills. Only then can the 

State Department's assumptions about the risk of living with a potential oil spill be validated. 

E. The FSEIS Analysis Fails to Conduct an Analysis of Relevant Real-World Benchmarks 

65. The State Department fails to conduct any kind of real-world analysis of socioeconomic 

impacts to cities that have already been subjected to something like the proposed Keystone 
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oil pipeline. Such an analysis is common in economics and is fairly straightforward to 

conduct, mainly because the relevant data is widely available. The U.S. Census Bureau and 

the U.S. Bureau of Labor Statistics publish very detailed historical socioeconomic 

information about cities, counties, states, and regions. These data can be used to examine 

changes over time with respect to a variety of economic characteristics. 

66. Further, an analysis of existing locations subject to potential oil spills can be done two ways, 

each of which would shed light on the possible impact to South Dakota. The first way is to 

examine socioeconomic data from cities that experienced a change such as the proposed 

Keystone oil pipeline and compare these data to analogous data from some other comparable 

city. A second way to conduct the analysis is to use information prior to the intervention as a 

benchmark. That is, for the city to serve as its own "control," obviously taking into account 

other changes over time using multivariate regression analysis. Each method is valuable and 

each method is common in the field of economics. 

F. The FSEIS Analysis Shows Minimal Socioeconomic Benefits to South Dakota or the 

Standing Rock Sioux Tribe 

67. While the FSEIS implicitly assumes a zero dollar value for negative socioeconomic impacts 

and ignores other well-known methods to quantify costs, the SEIS is very explicit about the 

miniscule positive socioeconomic benefits to the State of South Dakota or the Standing Rock 

Sioux Tribe. With respect to the construction of the Keystone oil pipeline, less than 10 

percent (8.3%) of the direct and induced jobs would be held by residents of South Dakota, so 

more than 90 percent of the short-term (<2 years) job benefits associated with Keystone oil 

pipeline construction are outside of South Dakota. Further, according to the SEIS, "Because 

of the specialized nature of the work, Keystone estimates that only approximately 10 percent 

of the construction workforce would be hired from the four proposed Project area states."18 

Apparently South Dakota' s own workers are not good enough for this work. 

68. Operations of the proposed Keystone project are estimated to create 50 jobs across the entire 

country (35 on a permanent basis). In March 2015, total employment in South Dakota was 

419,200. This means the proposed Keystone project will increase long-term total 

38 United States Department of State, Bureau of Oceans and International Environmental and Scientific Affairs, 
Final Supplemental Environmental Impact Statement for the Keystone XL Project, Section 4.10 (Socioeconomics), 
January 2014, p. 4.10-2. 
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employment in South Dakota by no more than 0.012 percent (0.000119 = 50 I 419,200).39 

Actual increases in employment in South Dakota will be even lower (zero for all practical 

purposes) because not all jobs created by the proposed Keystone project will be located in 

South Dakota. Further, neither the construction nor the operations of the Keystone oil 

pipeline will have any meaningful impact on the estimated 3 7 .2 percent employment rate on 

the Standing Rock Reservation.40 

69. Because of the shortcomings described above with respect to the socioeconomic analysis 

contained in the FEIS, Mr. Walsh is incorrect when he asserted in his pre-filed testimony that 

pursuant to "the recommendations in the FSEIS, risks to South Dakota's natural resources is 

minimized."41 Simply put, the application in the FSEIS of the IMPLAN economic forecasting 

model contains no quantitative analysis of non-positive socioeconomic impacts of either 

construction or operation of the Keystone XL Pipeline. Minimized does not imply minimal 

and certainly does not imply zero, as the State Department assumes in its IMPLAN analysis. 

VI. THE CURRENT SOCIOECONOMIC ANALYSES ARE INCONSISTENT WITH 

TRANSCANADA'S OWN RISK ANALYSIS 

70. In June 2013 a group of researchers under contract from TransCanada Keystone Pipeline, LP 

published a risk analysis of the proposed Keystone oil pipeline.42 This report spans a full 36 

single-spaced pages and includes potentially-valuable information about the source of spills 

(corrosion, natural forces, excavation damage, other outside force damage, material and/or 

weld failures, equipment, and incorrect operation) and the costs associated with each cause. 

The authors use the term "total cost" to describe costs, however, the term "socioeconomic" is 

not mentioned once in the entire report neither is the word ')obs" (as in jobs lost), an 

39 U.S. Bureau of Labor Statistics. 2015. "Total Nonfarm Employment." State and Metro Area Employment, Hours, 
& Earnings. < http://www.bls.gov/sae/data.htm> 
40 United States Department of the Interior. 2014. 2013 American Indian Population and Labor Force Report. 
Washington, D.C. Available at: http://www.bia.gov/cs/groups/public/documents/text/idc 1-024782.pdf. 
41 Pre-filed Testimony of Brian Walsh on Behalf of the Commission Staff 2015. Before the Public Utilities 
Commission, State of South Dakota, In the Matter of the Petition of TransCanada Keystone Pipeline, LP for Order 
Accepting Certification of Permit Issued in Docket HP09-00 l to Construct the Keystone XL Pipeline, Docket HP 14-
001 (April), p. 2. 
42 Mcsweeney, T.T., Leis, B.N., Mawalkar, S., Harley, M.C., Rine, K.R. , & Sanzone, D.M. (2013). Risk Analysis of 
the Proposed XL Pipeline Route. Battelle Project No. 100007967, Columbus, OH: Battelle Memorial Institute. 
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interesting juxtaposition with the SEIS that touts socioeconomic benefits almost entirely in 

terms of jobs created. 

71. Any decent economic analysis contains a summary of high-level findings. This risk 

assessment does not. The reader is promised at the beginning that, "an attempt is made to 

select reasonably conservative values for the incidence costs that make up the risk profile for 

these individual system elements;"43 however, these results are scattered throughout the 

document and missing from the summary. In fact, the word "dollar" and the symbol"$" are 

completely absent from the summary. One has to wonder what the point of this study is if: 1) 

the entire methodology section is based on an expected cost risk equation, and 2) the main 

conclusion is silent about what these expected costs are. 

72. One explanation for the lack of an answer is that, for whatever reason, the authors do not 

want the reader to know what it is. Another explanation is that the authors themselves are not 

capable of this level of analysis (as far as I can tell, none of the authors have a doctorate in 

economics). Either way, the authors wave their hands and report the following as one of their 

"key findings": "Given the tremendous uncertainty in incident costs, both the pipeline 

operator, TransCanada and the regulators have a great deal of incentive to make the special 

regulatory conditions imposed on the pipeline effective."44 This statement is completely 

vacuous because the reader is left with no idea about the magnitude of the incentive. The 

magnitude of the incentive, or the expected cleanup cost, is absolutely critical to any 

worthwhile analysis because this is the foundation for the cost side of the cost-benefit 

analysis. Lest it gets overlooked, the cost to TransCanada to cleanup a spill is just a subset of 

the overall cost, including damage to private property, potential job loss, and of course, 

diminished quality of life for those living in the area. 

73. The authors even acknowledge that their inability to identify costs in any meaningful way 

render them unable to conduct their own cost-benefit analysis, even with respect to the much 

smaller issue of risk-reduction strategies. "While total damage or incident cost can be a good 

consequence measure, the inability to model the component costs (e.g., damage to property, 

emergency response, environmental damage) and generate the total cost from them means 

43 Mcsweeney, T.l., Leis, B.N., Mawalkar, S., Harley, M.C., Rine, K.R., & Sanzone, D.M. (201 3). Risk Analysis of 
the Proposed XL Pipeline Route. Battelle Project No. I 00007967, Columbus, OH: Battelle Memorial Institute, p. 4. 
44 Mcsweeney, T.I., Leis, B.N., Mawalkar, S., Harley, M.C., Rine, KR., & Sanzone, D.M. (2013). Risk Analysis of 
the Proposed XL Pipeline Route. Battelle Project No. 100007967, Columbus, OH: BatteUe Memorial Institute, p. 35. 
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that risk reduction strategies that would lower the component costs cannot be valued."45 It is 

concerning that those most knowledgeable about spills from TransCanada's perspective

TransCanada hired this particular researcher team to conduct the analysis - are unable to 

attempt a straightforward cost-benefit assessment. 

74. Interestingly, John Stansbury from the University of Nebraska- Lincoln, conducted his own 

independent analysis of worst-case spills from the proposed Keystone oil pipeline. Professor 

Stansbury concludes: "According to TransCanada, significant spills ... are expected to be 

very rare ... However, TransCanada made several assumptions that are highly questionable 

in the calculation of these frequencies. The primary questionable assumptions are: (1 ) 

TransCanada ignored historical data that represents 23 percent of historical pipeline spills, 

and (2) TransCanada assumed that its pipeline would be constructed so well that it would 

have only half as many spills as the other pipelines in service, ... even though they will 

operate the pipeline at higher temperatures and pressures and the crude oil that will be 

transported through the Keystone XL pipeline will be more corrosive than the conventional 

crude oil transported in existing pipelines."46 

75. Economists are faced with this kind of sometimes-contradictory evidence from experts in 

other fields fairly frequently. The response of a well-trained economist is to conduct what is 

known as a sensitivity analysis. Simply put, you perform your calculations using different 

scenarios and show how the results change when the underlying assumptions change. Clearly 

there are differences of opinion among experts with respect to the consequences of an oil 

spill. But inexplicably, none of the socioeconomic impact analyses that I have seen take these 

differences of opinion into account. Further, not only do the socioeconomic analyses not take 

these differences of opinion into account, the SEIS analyses assert that no differences exist 

because the socioeconomic impact of a spill is assumed to be nonexistent. 

76. Finally, in additional to the internal flaws of the SEIS and TransCanada's risk assessment, 

the two documents contradict each other. While the risk assessment is silent about what 

expected costs are in the summary section, the report does state that, "While [variation] 

45 Mcsweeney, T.I., Leis, B.N., Mawalkar, S., Harley, M.C., Rine, K.R., & Sanzone, D.M. (2013). Risk Analysis of 
the Proposed XL Pipeline Route. Battelle Project No. 100007967, Columbus, OH: Battelle Memorial Institute, p. 36. 
46 Stansbury, J. Undated. Analysis of Frequency, Magnitude, and Consequence of Worst-Case Spills from the 
Proposed Keystone XL Pipeline. Research Report. Lincoln, Nebraska. 
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makes cost a difficult metric to quantify consequences, the average cost of an incident should 

be a viable measure, as it conveys risk in spite of the scatter."47 The SEIS, in contrast, values 

the consequences of a spill at zero dollars as opposed to the average cost of an incident. 

VD. MS. MCINTOSH'S TESTIMONY TRIVIALIZES THE POTENTIAL COSTS OF 

THE KEYSTONE OIL PIPELINE 

77. Ms. Mcintosh makes a number of generic statements regarding pipeline spills or spill 

cleanups that ignore the specific risks that residents, businesses and government entities 

would face from the Keystone pipeline and the tar sands oil that the pipeline would transport. 

For example, in response to the question, "What kind of remediation activities are conducted 

in response to a hydrocarbon spill in soil?"48 Ms. Mcintosh responds, "Evacuation and off

site disposal/treatment of impacted soil, excavation and onsite treatment of impacted soil and 

in-situ soil vapor extraction."49 A generic response to a generic question trivializes the threat 

posed by the Keystone pipeline and spills of tar sands oil. For example, from an economics 

standpoint, a spill of tar sands oil in Michigan required a massive clean-up effort that cost 

over $1.2 billion dollars that still continues more than four years after the spill. so 

78. The magnitude of the Michigan spill helps illustrates just how insufficient Ms. Mcintosh's 

responses are. Ms. Mcintosh states that the South Dakota Department of Environment and 

Natural Resources (DENR) has the resources to "oversee the assessment and cleanup of a 

crude oil release from existing crude oil pipelines and has the resources to oversee a release 

from the Keystone XL pipeline, if one should occur . ... "s• In response to another question 

about the funds available for such efforts by the DENR, she replies that as of June 2009, a 

few months just prior to her testimony, the relevant fund contained approximately $2.8 

47 McSweeney, T.I., Leis, B.N., Mawalkar, S., Harley, M.C., Rine, K.R., & Sanzone, D.M. (2013). Risk Analysis of 
the Proposed XL Pipeline Route. Batte Ile Project No. 100007967, Columbus, OH: Battelle Memorial Institute, p. 35. 
48 Pre-filed Testimony of Kimberly Lorrene Mcintosh On Behalf of the Commission Staff. September 2009. Before 
the Public Utilities Commission State of South Dakota. Keystone XL Project Docket HP09-001. (Mcintosh 
Testimony). Page 3. 
49 Mcintosh Testimony, page 3. 
50 Ellison, G. 2014. "New price tag for Kalamazoo River oil spill cleanup: Engridge says $1.21 billion." The Grand 
Rapids Press. 
51 Mcintosh Testimony, page 5. 
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million.52 In the context of Ms. Mcintosh's testimony, $2.8 million sounds like a sizable 

amount. In the context of the Michigan tar sands spill, however, the $2.8 million reported by 

Ms. Mcintosh would cover less than 1 percent of the cost of the Michigan spill (0.2% = $2.8 

million I $1,200 million).53 

79. Further, Ms. Mcintosh's response to a question about what happens if an oil spill 

contaminates a property owner's potable water well and cleanup efforts cannot remediate the 

contamination is also insufficient. 54 Ms. Mcintosh provides no specific information regarding 

the extent to which such events have happened in the past or the risks of such an event posed 

by the Keystone pipeline or tar sands oil. Questions begged by Ms. Mclntire's response 

include: "Why didn't the State Department's EIS consider analyses of such events?;" "How 

often have such events happened in South Dakota?;" How often have such events happened 

from spills of tar sands oil?;" "How do such events affect property values?;" "What if 

property owners and those responsible for the remediation disagree over the effectiveness of 

the cleanup; and, if so, what are the potential litigation costs, how much time does such 

litigation take, and what if a jury or court awards no damages?;" "What happens if none of 

the alternative water-supply options are feasible?" Answers to these questions are 

fundamental to any socioeconomic cost assessment, yet these considerations are not taken 

into account in any meaningful way by Ms. Mcintosh or the FSEIS. 

80. Ms. Mcintosh's responses could have benefited from reference to the risk assessment of the 

Keystone pipeline and spills of tar sands oil. Unfortunately, Keystone released the results of 

their risk analysis in 2013, years after Ms. Mcintosh's testimony. However, even if Ms. 

Mcintosh had access to Keystone' s risk analysis, the study has obvious deficiencies from an 

econometrics standpoint that limit its usefulness when considering the risk potential of the 

pipeline. 

81. For example, the general approach to the risk assessment focused on a subset of available 

information on past spills. That is, the analysis considered a spill's data only if that data 

52 Mcintosh Testimony, page 6. 
53 Ellison, G. 20 14. "New price tag for Kalamazoo River oil spill cleanup: Engridge says $1.21 billion." The Grand 
Rapids Press. 
54 "Q: What if you can't achieve remediation ofa well? A: The responsible party is required to supply the well 
owner/user with an alternate source of drinking water. This may require drilling a new well in a different location, 
drilling a deeper well in a deeper formation or hooking the well user up to rural or city water supply." Mcintosh 
Testimony, page 5. 
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included specific information on the exact source of the spill. Not all of the entries in the spill 

database include such details, which means that the data used in the risk assessment is not 

necessarily representative of spills. The problem with lack of representativeness is that the 

resulting analysis could be biased. In a standard economic analysis such limitations would be 

spelled out; here, no such effort was made. 

82. Second the analysis appears to give equal weight to all spills, rather than focusing on pipeline 

and operator details most relevant to the Keystone pipeline and tar sands oil spills. For 

example, rather than looking exclusively at the history of pipeline spills for all operators, the 

analysis could have also considered TransCanada's history of pipeline spills. For example, 

the TransCanada Keystone pipeline in North Dakota and Kansas had 14 spills as of June 

2010, the time of a report on the pipeline. The pipeline operator shut the pipeline down for 

two weeks to replace parts of the pipeline. This frequency ofleaks on a relatively recent 

pipeline begs the question of how does the leak performance of the pipeline compare with the 

assumptions in the risk assessment of the pipeline? 

83. Perhaps more importantly is how the authors address the extent to which the spills in their 

database are relevant to the proposed Keystone oil pipeline. The authors, interestingly, only 

comment on the extent to which the bias might be in favor of their client. As any thoughtful 

reader of the materials in this case can attest, biases also operate in the other direction. For 

example, the pressure under which the pipeline will operate and the caustic nature of the tar 

sands oil imply that the costs could be higher for the Keystone oil pipeline in the event of a 

spill relative to the spills in their dataset. The fact that the authors are silent about biases that 

go against their client's interests calls into question their entire analysis and makes one 

wonder what else they are not telling the reader. 

VIII. CONCLUSION 

84. Ms. Mcintosh's testimony ignores the fundamental economic concept of scarcity and 

trivializes the potential cost of the Keystone oil pipeline. Ms. Mcintosh also makes numerous 

meaningless generic statements about pipeline spills and cleanup costs that ignore the 

specific risks of the Keystone oil pipeline, and the economic consequences of such risks. 

85. As I have attempted to explain in this rebuttal report, from an economics standpoint, the 

relevant issue is given limited resources and time, can petroleum spills, in particular those 
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that can be expected from the proposed Keystone oil pipeline, be remediated such that the 

expected benefits of the oil pipeline are greater than the expected costs to the residents and 

businesses in South Dakota and other jurisdictions along the route of the proposed pipeline. 

My opinion is that the socioeconomic analyses conducted to date are grotesquely insufficient 

in this regard. 

86. If the State Department and TransCanada are serious about conducting an analysis of the 

socioeconomic impact of the Keystone oil pipeline, such an analysis, at a minimum, would 

include: (1) an IMPLAN model that takes into account the impact of potential oil spills; (2) 

an IMPLAN model that estimates net effects; (3) a survey of individuals currently living in 

areas that have experienced an oil spill; ( 4) a survey of individuals currently living in areas at 

risk of an oil spill; and (5) a comparative analysis of socioeconomic impact based on areas 

where an oil pipeline was introduced. 

87. Without these changes, the socioeconomic analysis as it currently stands does not represent 

the net socioeconomic impact of the Keystone oil pipeline. Instead, the State Department's 

socioeconomic assessment represents potential economic benefits only. The elephant in the 

room-the risks and costs associated with pipeline spills-is simply ignored. 

88. Given this fundamental shortcoming, and other severe flaws that I have identified in this 

report, the socioeconomic analyses conducted to date are in no way valid assessments of the 

net socioeconomic impact of the proposed Keystone oil pipeline. At a minimum the 

conclusions should be disregarded. More informatively, the expected benefits should be 

weighed against the expected costs - as opposed to the existing zero-risk, zero-cost method. 
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IX. EXHIBITS 

Exhibit 1: Total Employment Supported by Construction of the Keystone Oil Pipeline 
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Source: United States Department of State, Bureau of Oceans and International Environmental and Scientific 
Affairs, Final Supplemental Environmental Impact Statement for the Keystone XL Project, Section 4.10 
(Socioeconomics), January 2014, p. 4.10-3. 
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Outcomes and Medical Care Costs among Medicare Beneficiaries Receiving Therapy for Peripheral Arterial 
Disease." Annals of Vascular Surgery, 24(5), 577-587 (July). 

Cahill, Kevin E., Michael D. Giandrea, and Melissa Brown. 2010. "Stepping Stones and Bridge Jobs: Determinants 
and Outcomes." Papers and Proceedings of the NAFE Sessions at the AEA/ASSA 2010 Annual Meetings. 

Giandrea, Michael D ., Kevin E. Cahill, and Joseph F. Quinn. 2009. "Bridge Jobs: A Comparison across Cohorts." 
Research on Aging, 31 (5), 549-576. 

Duh, Mei Sheng, Kevin E. Cahill, Pierre Emmanuel Paradis, Pierre Y. Cremieux, and Paul E. Greenberg. 2009. 
"The Economic Implications of Generic Substitution of Antiepileptic Drugs: A Review of Recent Evidence." Expert 
Opinion on Pharmacotherapy, 10(14), 2317-2328. 
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Wu, Eric Q., Pankaj A. Patel, Reema R. Mody, Andrew P. Yu, Kevin E. Cahill, Jackson Tang, and Eswar Krishnan. 
2009. "Frequency, Risk, and Cost of Gout-related Episodes Among the Elderly: Does Serum Uric Acid Level 
Matter?" The Journal of Rheumatology, 36(5), I 032- I 040. 

Giandrea, Michael D., Kevin E. Cahill, and Joseph F. Quinn. 2008. "Self Employment as a Step in the Retirement 
Process." Sloan Center on Aging & Work Issue Brief, No. 15 (September). 

Cahill, Kevin E., Michael D. Giandrea, and Joseph F. Quinn. 2008. "A Micro-Level Analysis of Recent Increases in 
Labor Force Participation among Older Workers." Center for Retirement Research at Boston College Working 
Paper, 8 (February). 

Giandrea, Michael D., Kevin E. Cahill, and Joseph F. Quinn. 2008. "Self Employment Transitions among Older 
Workers with Career Jobs." U.S. Bureau of Labor Statistics Working Paper, 418 (May). 

Lee, Lauren J., Andrew P. Yu, Kevin E. Cahill, Alan K. Oglesby, Jackson Tang, Ying Qiu, and Howard G. 
Birnbaum. 2008. "Direct and lndirect Costs among Employees with Diabetic Retinopathy in the United States," 
Current Medical Research and Opinion, 24(5), 1549-1559. 

Wu, Eric Q., Pankaj A. Patel, Andrew P. Yu, Reema R. Mody, Kevin E. Cahill, Jackson Tang, and Eswar Krishnan. 
2008. "Disease-related and Total Health Care Costs of Elderly Patients with Gout," Journal of Managed Care 
Pharmacy, 14(2), 164-175. 

Cahill, Kevin E., Michael D. Giandrea, and Joseph F. Quinn. 2007. "Down Shifting: The Role of Bridge Jobs After 
Career Employment." Sloan Center on Aging & Work Issue Brief, No. 6 (April). 

Giandrea, Michael D., Kevin E. Cahill, and Joseph F. Quinn. 2007. "An Update on Bridge Jobs: The HRS War 
Babies." U.S. Bureau of Labor Statistics Working Paper, 407 (May). 

Cahill, Kevin E., Michael D. Giandrea, and Joseph F. Quinn. 2006. "Retirement Patterns from Career Employment." 
The Gerontologist, 46(4), 514-523 . 

Tinari, Frank D., Kevin E. Cahill, and Elias Grivoyannis. 2006. "Did the 9/ 1 I Victim Compensation Fund 
Accurately Assess Economic Losses?" Topics in Economic Analysis and Policy, Vol. 6, Issue 1. 

Cahill, Kevin E., Michael D. Giandrea, and Joseph F. Quinn. 2005. "Are Traditional Retirements a Thing of the 
Past? Recent Evidence on Retirement Patterns and Bridge Jobs." U.S. Bureau of Labor Statistics Working Paper, 
384 (September). 

Tinari, Frank D., Kevin E. Cahill, and LeeAnn M. Pounds. 2005. "The Effects ofa Gender-Neutral Life Expectancy 
Table in New Jersey Litigation." Tinari Economics Group Working Paper. 

Tinari, Frank D., Kevin E. Cahill, and Elias Grivoyannis. 2005. "A Retrospective Examination of the 9/11 Victim 
Compensation Fund Awards." Papers and Proceedings of the NAFE Sessions at the Allied Social Science 
Associations 2005 Annual Meeting. 

Tinari, Frank D., and Kevin E. Cahill. 2004. "A Note on a Perverse Result under New York State's Rule 50-B: The 
Case of Pensions." Tinari Economics Group Working Paper. 

Cahill, Kevin E., and Robert L. Clark. 2004. Economics of Aging. In L.S. Noelker, K. Rockwood, and R.L. Sprott 
(Eds.), The Encyclopedia of Aging, 4th Edition. New York, NY: Springer Publishing Company. 

Cahill, Kevin E., and Alicia H. Munnell. 2004. "The Impact of Raising the Earliest Eligibility Age on Social 
Security-Dependent Americans." Research funded by the Russell Sage Foundation (unpublished manuscript). 
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Munnell, Alicia H., Kevin E. Cahill, Andrew D. Eschtruth, and Steven A. Sass. 2004. "The Graying of 
Massachusetts: Aging, the New Rules of Retirement, and the Changing Workforce." The Massachusetts Institute for 
a New Commonwealth (MassINC). 

Munnell, Alicia H., Kevin B. Meme, Natalia A. Jivan, and Kevin E. Cahill. 2004. "Should We Raise Social 
Security's Earliest Eligibility Age?" Center for Retirement Research Issue in Brief, No. 18 (June). 

Cahill, Kevin E., and Sheila Campbell. 2004. "Basic Investment Theory Explained." Center for Retirement Research 
Just the Facts, No. 9 (January). 

Cahill, Kevin E., and Mauricio Soto. 2003. "How Do Cash Balance Plans Affect the Pension Landscape?" Center 
for Retirement Research Issue in Brief, No. 14 (December). 

Munnell, Alicia H., Kevin E. Cahill, and Natalia A. Jivan. 2003. "How Has the Shift to 40l(k)s Affected the 
Retirement Age?" Center for Retirement Research Issue in Brief, No. 13 (September). 

Marshall, Nancy L., Cindy L. Creps, Nancy R. Burstein, Kevin E. Cahil~ Wendy W. Robeson, Sue Y. Wang, Nancy 
Keefe, Jennifer Schimmenti, and Frederic B. Glantz. 2003. "Massachusetts Family Child Care Today: A Report on 
the Findings from the Massachusetts Cost and Quality Study." Wellesley Centers for Women, Wellesley, MA. 

"401 (k) Plans and Retirement Saving: Lessons for Personal Accounts." 2002. Summary document of a presentation 
by William G. Gale and James M. Poterba prepared for the Social Security Administration (November). 

Beecroft, Erik, Kevin E. Cahill and Barbara D. Goodson, 2002. "The Impacts of Welfare Reform on Children: The 
Indiana Welfare Reform Evaluation." Abt Associates lnc. (December). 

Burstein, Nancy, Jean I. Layzer, and Kevin E. Cahill. 2001. ''National Study of Child Care for Low-Income 
Families: Patterns of Child Care Use Among Low-[ncome Families." Abt Associates Inc. (August). 

Wrobel, Marian V., and Kevin E. Cahill. 2001. "An Evaluation of the Choosing Health Program." Abt Associates 
Inc. (Apri l). 

Cahill, Kevin E., 2000. "Heterogeneity in the Retirement Process: Patterns and Determinants of Labor Force 
Withdrawal among Individuals with Low-Wage and Short-Duration Jobs." Boston College Doctoral Dissertation. 

Quinn, Joseph F., Richard V. Burkhauser, Kevin E. Cahill, and Robert Weathers. l 998. "Microeconomic Analysis 
of the Retirement Decision: United States." The OECD Economics Department Working Paper No. 203, Paris. 

Professional Activities, Honors and Awards 
~~~~~~~~~~~~~~~~~~~~~ 

2011 Lawrence R. Klein Award for best Monthly Labor Review article by joint BLS and non-BLS authors. 

Ad hoc referee, The Gerontologist, Journal of Gerontology: Social Sciences, Journal of Applied Gerontology, 

Industrial and Labor Relations Review, Population Research and Policy Review, Journal of Population Economics, 

Research on Aging, Applied Health Economics and Health Policy, Sociology Quarterly, Journal of Aging and Social 

Policy, Ageing & Society, Atlantic Economic Journal, Social Problems, The Journal of Forensic Economics, Alfred 

P. Sloan Foundation, Oxford University Press 

Member, Founding Editorial Board of Work, Aging, and Retirement, 2014-present. 

At-Large Vice President, Board of Directors, National Association of Forensic Economics, 2013 - present. 

American Economics Association, member, 2002 - present. 

Gerontological Society of America, member, 2012 - present. 
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Western Economics Association, member, 2004 - 2008, 2012 - present. 

National Association of Forensic Economics, member, 2004 - present. 

Eastern Economics Association, member, 2005 - 2010, 2014 

Reviewer of grant proposals, Sandell Grant Program, 2002 - 2003. 

Doctoral Fellowship, Social Security Administration, Center for Retirement Research, 1999. 

Teaching Excellence A ward, Boston College Graduate School of Arts and Sciences, 1998. 

Michael Mann Summer Dissertation Award, Boston College Department of Economics, 1997. 

Graduate Student Fellowship, Boston College Department of Economics, 1995 - 1998. 

Henry Rutgers Scholar, Rutgers College, Department of Economics, 1993. 

Presentations and Conferences Attended 
~~~~~~~~~~~~~~~~~~~~~~ 

"Boomers and the Future of Oregon' s Economy." Speaker at a jointly-sponsored ECONorthwest- AARP event on 
leveraging Oregon's 50-plus population, Portland, OR, March 17, 2015. 

"The Impact ofa Randomly-Assigned Time & Place Management Initiative on Work and Retirement Expectations." 
Presentation at the 2015 Annual Meeting of the Allied Social Science Associations, Boston, MA, January 4, 2015. 

"A Balanced Look at Self-Employment Transitions Later in Life." Presentation at the 671
h Annual Scientific 

Meeting of the Gerontological Society of America (GSA), Policy Series: Self-Employment and Entrepreneurship: 
The Aging Workforce' s 'Encore' ?, Washington, DC, November 8, 2014. 

"How Might the Affordable Care Act Impact Retirement Transitions?" Presentation at the 89th Annual Conference 
of the Western Economic Association International, Denver, CO, June 28, 2014. 

"Hours Flexibility Preferences and Work/Retirement Decisions." Presentation at the Work and Family Researchers 
Network (WFRN) 2014 Conference, New York, NY, June 19, 2014. 

"Bridge Jobs and the New Era of Retirement." Invited speaker at the Sloan Foundation's Workshop on Measuring, 
Modeling, and Modifying Late in Life Workplace Dynamics, New York, NY, June 5, 2014. 

"The Impact of Hours Flexibility on Retirement Transitions." Presentation at the Pacific Northwest Regional 
Economics Conference (PNREC) 2014, Portland, OR, May 8, 2014. 

"Job Transitions among Today's Older Americans: Challenges and Opportunities." Keynote speaker at AARP's 
Finding Work at 50+ Event, Beaverton, OR, April 22, 2014. 

"Retirement Communities - the Golden Age of Real Estate." Invited panelist at a forum sponsored by the Idaho 
Business Review, Boise, ID, April I , 2014. 

"Transitions into Self-Employment at Older Ages: 1992 to 2012." Presentation at the 40th Annual Conference of the 
Eastern Economics Association, Boston, MA, March 8, 2014. 

"What Forensic Economists Need to Know about Societal Aging." Presentation at the NAFE Sessions of the 40th 
Annual Conference of the Eastern Economics Association, Boston, MA, March 8, 2014. 

"Preparing for the Aging Boom: Best Practices for Employers." Invited panelist at a forum sponsored by the Vision 
Action Network and the Washington County Chamber of Commerce Partnership, Portland, OR, January 29, 2014. 

"The New Era of Retirement." Presentation at the Osher Lifelong Leaming Institute at Boise State University, 
Boise, JD, January 9, 2014. 
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"The Impact of Hours Flexibility on Career Employment, Bridge Jobs, and the Timing of Retirement." Presentation 
at the 2014 Annual Meeting of the Allied Social Science Associations, Philadelphia, PA, January 4, 2014. 

"Schedule Matches and Work-life Fit among Older Healthcare Workers." Presentation at the 66th Annual Scientific 
Meeting of the Gerontological Society of America (GSA), New Orleans, LA, November 21, 2013. 

"Self-Employment Transitions among Older Americans." Invited speaker at the AARP Public Policy Institute 
Roundtable on Crafting a Workforce Development System that Better Meets the Needs of Older Jobseekers and 
Workers, Washington, DC, November 7, 2013. 

"The Uncertainty of Planning for Retirement." Invited guest on Chicago Public Radio, WBEZ's "Morning Shift," 
Chicago, IL, November 4, 2013. 

"The Role of Gender in the Retirement Patterns of Older Americans." Invited speaker at the U.S. Department of 
Labor's Older Women Workers Roundtable, Washington, DC, September 27, 2013. 

"Are Gender Differences Emerging in the Retirement Patterns of the Early Boomers?" Presentation at the 88th 
Annual Conference of the Western Economic Association International, Seattle, WA, June 30, 2013. 

"Getting Older, Getting Hired." Invited guest on WGBH's "Boston Public Radio," Boston, MA, January 22, 2013. 

"Employment Experiences of Older Workers in the Context of Shifts in the National Economy." Presentation at the 
65th Annual Scientific Meeting of the Gerontological Society of America (GSA), San Diego, CA, November 17, 
2012. 

"Retirement Patterns and the Macroeconomy, 1992 to 2010: The Prevalence and Determinants of Bridge Jobs, 
Phased Retirement, and Reentry among Different Cohorts of Older Americans." Presentation at the 2012 Fall 
Research Conference of the Association for Public Policy Analysis and Management (APPAM), Baltimore, MD, 
November 9, 2012. 

"New Evidence on Self-Employment Transitions among Older Americans with Career Jobs." Presentation at the 871
h 

Annual Conference of the Western Economic Association International, San Francisco, CA, June 30, 2012. 

"Work after Retirement: Lessons for Employers and Policymakers from the United States." Invited speaker at 
Eurofound's "Income from Work after Retirement" Expert Workshop, European Foundation for the Improvement of 
Living and Work Conditions, Brussels, Belgium, June 15, 2012. 

"The Relationship between Work Decisions and Location Later in Life." Presentation at the 2012 Annual Meeting 
of the Allied Social Science Associations, Chicago, IL, January 7, 2012. 

"Building Your Bridge to Retirement'?" Invited guest on AARP's "Inside E Street" for Public Television, 
Washington, DC, December 7, 2011. 

"How Does Occupational Status Impact Bridge Job Prevalence." Presentation at the 2011 Annual Meeting of the 
Allied Social Science Associations, Denver, CO, January 8, 201 l. 

"Stepping Stones and Bridge Jobs: Determinants and Outcomes." Presentation at the 20 I 0 Annual Meeting of the 
Allied Social Science Associations, Atlanta, GA, January 4, 2010. 

"Adapting U.S. Retirement Behavior." Discussant at the 2009 Annual Meeting of the Eastern Economic 
Association, New York, NY, February 27, 2009. 

"Retirement Patterns and Determinants among Individuals with a History of Short-Duration Jobs." Presentation at 
the 2009 Annual Meeting of the Allied Social Science Associations, San Francisco, CA, January 4, 2009. 
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"The Role of Bridge Jobs in the Retirement Process." Presentation at The Ann Richards Invitational Roundtable on 
Gender and the Media, Older Workers: Benefits and Obstacles for Women's and Men's Continued Employment, 
Brandeis University, Waltham, MA, October 24, 2008. 

"The Role of Re-entry in the Retirement Process." Presentation at the 2008 Annual Meeting of the Allied Social 
Science Associations, New Orleans, LA, January 4, 2008. 

"A Micro-level Analysis of Recent Increases in Labor Force Participation among Older Workers." Presentation at 
the Korea Labor Institute Conference on Panel Data, Seoul, Korea, October 25, 2007. 

"Bridge Jobs and Retiree Well-being." Presentation at the 2007 Annual Meeting of the Western Economic 
Association, Seattle, WA, July 2, 2007. 

"Self Employment Transitions among Older Workers with Career Jobs," Presentation at the 2007 Annual Meeting 
of the Eastern Economic Association, New York, NY, February 24, 2007. 

"A Micro-level Analysis of Recent Increases in Labor Force Participation among Older Workers." Presentation at 
the 2006 Annual Meeting of the Western Economic Association, San Diego, CA, July 2, 2006. 

"Retirement Patterns and Bridge Jobs among the HRS War Babies." Presentation at the 2005 Annual Meeting of the 
Western Economic Association, San Francisco, CA, July 7, 2005. 

SEAK Annual National Expert Witness Conference, Hyannis, MA, June 16-17, 2005. 

"The Social Security Debate: Why Should I Care about Reforms?" Invited guest for a panel discussion on Social 
Security Personal Accounts, Drew University Economics Department, Madison, NJ, Apri l 12, 2005. 

"The Role of the Economist in Assessing Damages for Defendants." Presentation at Liberty Mutual Group, Marlton, 
NJ, March 18, 2005. 

"Was the 9/11 Victim Compensation Fund a Success? A Forensic Economist's View." Presentation at the 2005 
Annual Meeting of the Eastern Economic Association, New York, NY, March 5, 2005. 

"Recent Evidence on Retirement Patterns and Bridge Jobs." Presentation at the 2005 Annual Meeting of the Eastern 
Economic Association, New York, NY, March 4, 2005. 

"A Retrospective Examination of the 9/ 11 Victim Compensation Fund Awards: Calculated vs. Actual Economic 
Loss Awards." Presentation at the 2005 Annual Meeting of the Allied Social Science Associations: Expanding the 
Frontiers of Economics, Philadelphia, PA, January 8, 2005. 

"Are Traditional Retirements a Thing of the Past?" Presentation at the U.S. Bureau of Labor Statistics, Washington, 
DC, December 16, 2004. 

"How Well Prepared Are Massachusetts Families for Retirement?" Presentation at the New England Study Group, 
Federal Reserve Bank of Boston, Boston, MA, October 12, 2004. 

Annual Meeting of the Allied Social Science Associations, San Diego, CA, January 3-5, 2004. 

"Securing Retirement Income for Tomorrow's Retirees." Session Chair for the Sandell Grant Program Presentations 
at the Fifth Annual Conference of the Social Security Retirement Research Consortium, Washington, DC, May 15-
16, 2003. 

"Retirees Back at Work." Invited guest for "On Point," National Public Radio, Boston, MA, March 12, 2003. 
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"The Changing Retirement Income Landscape." Presentation at the Ethics and Aging Seminar Series at Boston 
College, Chestnut Hill, MA, February 3, 2003. 

"Social Security Reform: The Relationship between Today's Program and Tomorrow's." Discussant at the 55th 
Annual Scientific Meeting of the Gerontological Society of America, Boston, MA, November 26th, 2002. 

"Patterns of Child Care Use among Low-Income Families." Presentation at the National Association for Welfare 
Research and Statistics (NA WRS) 42nd Annual Workshop: Research, Reauthorization, and Beyond, Albuquerque, 
NM, August 25-28, 2002. 

Annual Meeting of the Allied Social Science Associations, Boston, MA, January 7-9, 2000. 

"The Outlook for Retirement Income." Second Annual Conference of the Social Security Retirement Research 
Consortium, Washington, DC, May 17-18, 2000. 

"New Developments in Retirement Research." First Annual Joint Conference of the Social Security Retirement 
Research Consortium, Washington, DC, May 20-21, 1999. 

"AHEAD (Asset and Health Dynamics Among the Oldest Old) Summer Workshop." Survey Research Center, The 
University of Michigan, Ann Arbor, Ml, Summer 1997. 

"GSOEP-PSID Summer Workshop." Center for Policy Research, Syracuse University, Syracuse, NY, Summer 
1997. 

Conference Posters 

Cahill KE, James JB, Pitt-Catsouphes M, "How Do Older Healthcare Workers' Preferences for Flexibility Affect 
Work and Retirement Decisions?" Gerontological Society of America (GSA) 661h Annual Scientific Meeting, 
November 20-24, 2013. 

Wu E, Cahill KE, Bieri C, Ben-Hamadi R, Yu AP, Erder MH, "Comparison of Hospitalization Use and Health Care 
Costs of Elderly Major Depressive Disorder (MDD) Patients Treated with Escitalopram, Generic SSRls, and 
SNRis," International Society for Phannacoeconomics and Outcomes Research (ISPOR) 14•h Annual International 
Meeting, May 16-20, 2009. 

Cahill, KE, Giandrea MD, Quinn JF, "Retirement Behavior among Individuals with Erratic Work Histories," 
Gerontological Society of America (GSA) 61 st Annual Scientific Meeting, November 21-25, 2008. 

Jaff MR, Engelhart L, Rosen E, Yu AP, Cahill KE, "Clinical and Economic Outcomes among U.S. Medicare 
Beneficiaries with Lower Extremity Peripheral Arterial Disease (PAD)," International Symposium on Endovascular 
Therapy (ISET), January 20-24, 2008. 

Giandrea MD, Cahill KE, Quinn JF, "Self Employment Transitions among Older Workers with Career Jobs," 
Gerontological Society of America (GSA) 601h Annual Scientific Meeting, November 16-20, 2007. 

Lee LJ, Yu AP, Cahill KE, Birnbaum HG, Oglesby AK, Tang J, Qiu Y, "Direct and Indirect Costs among 
Employees with Diabetic Retinopathy," American Diabetes Association (ADA) 671

h Scientific Sessions, June 22-26, 
2007. 

Yu AP, Cahill KE, Birnbaum HG, Lee LJ, Oglesby AK, Tang J, Qiu, Y, "Direct and Indirect Costs Associated with 
Photocoagulation and Vitrectomy among Employees with Diabetic Retinopathy," International Society for 
Pharmacoeconomics and Outcomes Research (ISPOR) 12th International Meeting, May 19-23, 2007. 

Wu E, Patel P, Krishnan E, Yu AP, Cahill KE, Tang J, Mody R, "Healthcare Cost of Gout in an Elderly Population: 
A Claims Database Analysis," American Geriatrics Society (AGS) 2007 Annual Scientific Meeting, May 2-6, 2007. 
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Wu E, Mody R, Krishnan E, Yu AP, Cahill KE, Tang J, Patel P, "Tighter Control of Serum Uric Acid in Gout is 
Associated with Lower Morbidity and Health Care Costs," American College of Rheumatology (ACR) Annual 
Scientific Meeting, November I 0-15, 2006. 

Expert Reports, Trial and Deposition Testimony _________________ _ 

Multnomah County vs. Conway Construction Company, et al., bridge construction damages proceeding, Multnomah 
County Circuit Court, Oregon, opinion as to plaintiffs economic damages due to the installation of defective bridge 
decking, testimony taken in trial, February 25, 2015. 

KForce vs. Brett Oxenhandler, et al., business damages proceeding, United States District Court, Western District of 
Washington at Seattle, opinion as to plaintiff's calculation of economic damages, testimony taken in deposition, 
February 5, 2015. 

State of Oregon, ex rel. John Kroger, Attorney General vs. AU Optronics Corporation, et al., TFT-LCD antitrust 
litigation, United States District Court, Northern District of California at San Francisco, opinion as to the 
apportionment of damages across purchaser and product groups, testimony taken in deposition, August 11, 2014. 

David Sawyer and Joan Sawyer vs. Metropolitan Life Insurance Company, et al., personal injury proceeding, 
Middlesex County Superior Court, Massachusetts, opinion as to plaintiff's lost earning capacity, testimony taken in 
deposition, April 16, 2013. 

Expert Economic Assessment of the USAF Socioeconomic Impact Analysis for Boise AGS, report submitted to the 
United States Air Force, March 3, 2012. 

Council on American lslamic Relations - New Jersey, Inc., et al. vs. Bergman Real Estate Group, et al., business 
damages proceeding, Essex County Superior Court, New Jersey, opinion as to plaintiff's lost fundraising revenue, 
testimony taken in deposition, September 21, 2005. 

Garfinkel vs. Morristown Obstetrics and Gynecology Associates, et al., Hon. Stephen F. Smith, Morris County 
Superior Court, New Jersey, opinion as to defendants' lost profits, testimony taken in trial, June 23, 2005. 

Edwards vs. City of New York, wrongful tennination proceeding, Hon. Fernando Tapia, New York City Civil 
Court, Bronx County, New York, opinion as to the loss of earnings, fringe benefits, and pension benefits, testimony 
taken in trial, June I, 2005. 

Allen vs. Euromarket Designs, Inc., wrongful termination proceeding, Hon. Stephen J. Burnstein, Essex County 
Superior Court, New Jersey, opinion as to the loss of earnings, testimony taken in trial, April 20, 2005. 

Ali vs. Cervelli, personal injury proceeding, Hon. Robert P. Contillo, Bergen County Superior Court, New Jersey, 
opinion as to the loss of income from the family business and the loss of household services, testimony taken in trial, 
April 13-14, 2005. 

Peskin vs. AT&T Corporation, wrongful termination proceeding, Somerset County Superior Court, New Jersey, 
opinion as to the loss of earnings, testimony taken in deposition, April 8, 2005. 

Garfinkel vs. Morristown Obstetrics and Gynecology Associates, et al., wrongful termination proceeding, Morris 
County Superior Court, New Jersey, opinion as to defendants' lost profits, testimony taken in deposition, March 16, 
2005. 

Packard vs. The Bessemer Group, wrongful termination proceeding, Middlesex County Superior Court, New Jersey, 
opinion as to the loss of earnings and pension benefits, testimony taken in deposition, February 17, 2005. 

Durant vs. The Associates, business damages proceeding, Hon. Nicholas J. Stroumtsos, Jr., Middlesex County 
Superior Court, New Jersey, opinion as to the loss of incremental profit, testimony taken in trial, December 15, 
2004. 
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Durant vs. The Associates, business damages proceeding, Middlesex County Superior Court, New Jersey, opinion as 
to the loss of incremental profit, testimony taken in deposition., November 22, 2004. 

Luisi vs. Luisi, divorce proceeding, Hon. Rachel A. Adams, Richmond County Supreme Court, New York, opinion 
as to the value of enhanced earning capacity, testimony taken in trial, November 11, 2004. 

Newspaper, Periodicals, Biogs and Other Publications-- -----------
Cahill, Kevin E. 2014. "A New Perspective on Older Workers." Idaho Business Review (June). 

Cahill, Kevin E., John Tapogna, and Jay Bloom. 2014. "Societal Aging Need Not Mean Slower Growth for 
Oregon." The Oregonian (May). 

Cahill, Kevin E., Michael D. Giandrea, and Gene J. Kovacs. 2014. "Self-Employment: The Answer for an Aging 
Workforce and a Sluggish Economy?" Sloan Center on Aging & Work, AGEnda (March). 

Cahill, Kevin E., and Jacquelyn B. James. 2013. "A Cost/Benefit View of Occasional Flexibility." Sloan Center on 
Aging & Work, AGEnda (December). 

Cahill, Kevin E. and Jacquelyn B. James. 2013. "Small Request, Big impact: The importance of Occasional 
FlexibiJity in a Healthcare Setting." Sloan Center on Aging & Work at Boston College Issue Brief(November). 

Cahill, Kevin E., John Tapogna, Rod Gramer, and Diana Lachiondo. 2013. "To What Extent Will Demographic 
Changes Help Idaho Reach Its Educational Attainment Goals for 2020?" ECO Northwest Issue Brief (October). 

Cahill, Kevin E., and Gene J. Kovacs. 2013. "Santa Claus, the Easter Bunny, and Traditional Retirement." Sloan 
Center on Aging & Work, AGEnda (May). 

Cahill, Kevin E., Jacquelyn James, Marcie Pitt-Catsouphes, and Maureen O'Keeffe. 2012. "Late-Career Flexibility: 
Beyond Phased Retirement." HR Pulse Magazine (December). 

Cahill, Kevin E. and Paul Thoma. 2012. "What Does the Aging of Idaho Mean for its Citizens, Employers, and 
Policymakers?" ECONorthwest Issue Brief (September). 

Cahill, Kevin E., and Gene J. Kovacs. 2012. "Should You Be Counting on the Social Security Trust Fund?" Sloan 
Center on Aging & Work, AGEnda (September). 

Cahill, Kevin E., John Tapogna, Paul Thoma, and Bryce Ward. 2012. "Is Boise Over- or Underperforming 
Economically?" ECONorthwest Issue Brie/( August). 

Cahill, Kevin E. 2012. "What lchiro's Departure Says About Loyalty and the Employer-Employee Relationship." 
The Seattle Times (July). 

Cahill, Kevin E. 2012. "Thinking about Phased Retirement?" Sloan Center on Aging & Work, AGEnda (June). 

Sweet, Stephen and Kevin E. Cahill. 2012. "How the Health Care Sector Can Prepare for the Aging of Its 
Workforce?" Sloan Center on Aging & Work, AGEnda (April). 

Cahill, Kevin E. and Stephen Sweet. 2012. "Should Older Americans Feel Gloomy About Their Job Prospects?" 
Sloan Center on Aging & Work, AGEnda (March). 

Cahill, Kevin E. 2012. "F-35 Opponent Questions Air Force Report." The Boise Guardian (February). 

Cahill, Kevin E. 2012. "Five Reasons Why Flexible Work Options Are Good Business in a Bad Economy." Sloan 
Center on Aging & Work, AGEnda (February). 
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Cahill, Kevin E. 2011. "Should Older Workers Step Aside?" Buffington Post Blog (featured article) (August) and 
Sloan Center on Aging & Work, AGEnda (December). 

Letters to the Editor, The Wall Street Journal, 2014 (March), 2013 (November), 2012 (May), 2011 (March), 2006 
(November), 2005 (May); The Idaho Statesman, 2012 (April). 

Quoted and/or cited by: The Wall Street Journal, The New York Times, U.S. News and World Report, Time, National 
Public Radio, Reuters, NBC News, The Washington Post, Business Week, Bloomberg, AARP, Investor's Business 
Daily, The Boston Globe, WBEZ, WRKO Radio, The Seattle Times, Business Insider, The Idaho Statesman, The 
Boise Guardian, Arbiter Online. 
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XI. APPENDIX B: Materials Considered 

All Risk No Reward Coalition. Undated. The Keystone XL Tar Sands Pipeline: All Risk and No 
Reward. www.allrisknoreward.com 

Amended Final Decision and Order, Notice of Entry. In the Matter of the Application by 
TransCanada Keystone Pipeline, LP for a Permit Under the South Dakota Energy Conversion 
and Transmission Facilities Act to Construct the Keystone XL Project before the Public Utilities 
Commission of the State of South Dakota, HP09-001, June 29, 2010. 
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