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1.0 OVERVIEW OF BAY WEST AND CONTRACTED SERVICES

Bay West, Inc. (Bay West}, a8 Small Business Enterprise under NAICS 562910, Is a leading
environmental remediation and engineering company in the Upper Midwest. Founded in 1974, Bay
Wasl entered the environmental marketplace as an emergency response contracter, responding to
emergency calls regarding hazardous materials spills, Over the years, Bay West gained a reputation
as one of the few companies with the capability to rapidly mobilize and implement cost-effective
solutions for its customers. Now in its 33 year of service, Bay West provides envircnmental
consulting, industrial cleaning, and emergency services to siate and {federal agencies and commercial
customers throughout the US. Bay West's corporate headquarters is located in St. Paul, MN.

Bay West has built a reputation of providing premier emergency response services and annuaily
answers 150+ spill response calis of varying complexity and size. Bay West team members include
engineers, hydro-geclogisis, safely professionals, hazardous material managers, and field
technicians. Bay West possesses one of the largest caches of on-water spill response equipment in
the region and is registered with the US Coast Guard as an Ol Spill Removal Organization (OSRO).

The South Dakota Public Utilites Commission (PLIC) contracted Bay West to review application
documents for the propesed construction, operation and maintenance of the proposed crude oil
pipefine. The praposed pipeline would be completed by TransCanada under the name of Keystone
Fipeline, LP, {herein after referred to as either Keystone or TransCanada). During construction and
operation of a crude oil pipeline, there exists a potential for oil releases which could pose an
immediate or latent threat to the public's safety, the public's health, and the environment. K is the
intent of the PUC to ensure that these threats have been adequately addressed. Bay West has
provided professional opinion as to the accuracy and adequacy of cerfain related documentis
prepared by Keystone for this project.

Specifically, Bay West has prepared this document io address the following assigned PUC tasks for
Keystone’s pipeline operation in South Pakota:

Task 1 Assess spil risk based on the spill frequency volume study.

Task 2 Evaluate the pipeline risik assessment and environmental consequances
fllings.

Task 3 Identify High Consequence Areas (HCAs) and Unusually Sensilive Areas (USAs) and
determine the adeguacy of the miligation measures for all such areas.

Task 4 Determine the adequacy of the emergency response pian.
Task 5 Determine the adequacy of the proposad construction, mitigation, and
reclamation plan o reslore affected areas hack to full productivity in a reasonable

timeframe.

Task 6 Deiermine the adequacy of the proposed remediation efforts related to
spills.

Task 7 [dentify hydrogectogic and geologic sensitive areas vuinarable {o crude oil spiils and
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evaluate proposed mitigation measures.

Task 8 Review the applicatian, the draft environmental impaci statement and assaciated
docket filings for compliance with the applicable sections of ARSD 20:10:22 and all
applicable environrnental regulations in regard to all environmental issues.

Task 9  The coniractor shall search for any other environmental impact issues of
consequence not previously identified and shall propose mitigation measure for any
found.

Task 10 The cortractor shall make & determination as to whether the proposed praject wili
pose a safely risk, particuiarly for spill damage, above the norm for a crude oji pipeline
due to both pipeline risk factors and environmental vulnerability of the land crossed.

In completing the evaluation of the tasks described above, the averall objectives identified by the
PUC included a determination of whether the project will

» pose a threat of serious injury to the enviranment or the inhabitants within the siting ares;
» substantially impair the health, safety or welfare of the inhabitants in the siting area;

= comply with all applicable laws and rules; interfere with the orderly development of the region
with due consideration being given the views of governing bodies of affected {ocai units of
government.

Evaluation of the ahove aspects of the project was completed chiefly by desklop review of the
application, draft environmental impact statement, and associated docket filings. Upon review of the
docket filings, a series of data requests were submitied to the PUC and forwarded on to
TransCanada to address. The purpose of the data requests was to obtain additional information on
specific issues in order to complele an appropriate evaluation of their prepared documents.
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2.0 SUMMARY OF BAY WEST RECOMMENDATIONS AND

CONCLUSIONS

TASK 1 ASSESS SPILL RISK BASED ON THE SPILL FREQUENCY VOLUME STUDY

The study should be revised fo befter account for the likelihood of damage o the pipeline caused by
the following excavation activities:

« Agrcuftural activily where practices include plowing, tiling, elc. over the line.

» land development, both commercial and residential, where sub-grade activities would be
negessary.

« Utility maintenance—-niecessary repairs to utilities near or adjoining the pipeline right-of-way
(ROW).

» Emergency condilions requiring immediate excavation aclivities, such as following a
hazardous material spijl incident.

TASK 2 EVALUATE PIPELINE RISK ASSESSVENT & ENVIRONVENTAL CONSEQUENCE

FILINGS

With respect to Section 4.2.2.1, Soil impacts, the statement regarding the accumulation of oif in
the backfill of the pipeline trench. In several notable cases the presence of farm field drain tile
systems or judicial ditches have allowed surface oil to flow some distance from the reflease site—
impacting surface wafer. The report should be armended to reflect this potential and in those
cases where such structures exist in HCA or USA locations, strategies should be daveloped io
address that eveniuality.

With respect to Section 4.2.2. 2, Water Resources, the sfatement made regarding the notification
of municipal drinking water supplies whers strface water supplies the water. The risk
assessment filings indicate that notificalion of downsiream vusers is essential upon discovery of a
contarnination event. The assessment mentions that such a nofification would enable the closure
of waler intakes 1o allow floating or dissolved phases of the oll to bypass. However, such action
may only be suslained for a shorf duration, several hours to days depending upon the design of
the municipal system, as reserves of waler may be limited. A large off release eveni may sustain
the fouling of a drinking water source for an extended period of lime up o several days.

TASK 3 IDENTIFY HCAs and UUSAs and DETERMINE THE ADEQUACY OF THE

MITIGATION MEASURES FOR ALL SUCH AREAS

Variance in the SWPAs provided by the S0 DENR and the drinking water HCAs identified by
TransCanada create a concern that TransCanada may not have ail of the relevant dafa needed to
identify drinking water HCAs. TransCanada and the SD DENR need o collaborate and review
the SWPA dala that is not presented in TransCanada’s HCA maps and make a determination if
additional drinking walter SWPA data should be incorporated.
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s TransCanada does not appear to give sufficient considerstion o how the presence of field drain
tile systems could affect subsurface transport. Due to the abifity of field drain tile systems to be
direct conduits for transport away from the spill site, the presence of these drain tile systems
should be specifically accounted for in the development of the Integrity Management Plan.

» TransCanada states that CPSs were identified through the review of fopegraphic maps and
information. Maps provided by TransCanada indicale that the pipeiine is jocated in areas that are
relatively flat and sometimes atop topographic peaks or divides belween watershed areas.
Ground-truthing of fopographic changes near the pipeline should be performed to more accuralaly
identify CPS and adequately proiect HCAs.

o TransCanada provides the following text regarding downséream transpori; "the assumption is
made that fransport is fo be constant and a spill would be intercepted within five miles
downslream of the release location.” That assumption does not appear be considerate of a
catastrophic release or a release that occurs during a simuftaneous event that significantly
complicates the release interception/response. The description of a worst case discharge,
comtained within the pending Pipeline Oil Spilf Response Plan, calls for planning for a very large
release, probably near or info a very sensitive area (HCA) during inclement weather conditions.
With stream/river flow velocifies of five miles per hour or more during rain storm events; it is very
unlikely that afl or even some of the ol would be contained within five miles down siream of the
release point. As a point of reference, planning requirements for fixed facilities under the Gil
Poflution Act of 1890 (OPA 890), must calocuiale down stream planning distances for worst case
discharges. In most instances, these distances are 15-20 miles or more. This calculation formula
fakes into account the dynamics of water bady, travel time, properties of the oft product and
othars. The staging of imited response resources, finite access and recovery localions and other
logistical issues make complete containment (interception) to a moving water refease within five
mifes downstream an unfikely occurrence. To improve Upon response success, the development
of HCA-specific response sirategies, including planning for more significant downstream transport
is highly recommended. This topic is aiso discussed as part of Task 4.

TASK 4 DETERMINE THE ADEQUACY OF THE EMERGENCY RESPONSE PLAN [AND
OTHER ASPECTS OF EMERGENCY RESPONSE PLANNING AND
PREPAREDNESS]

= An SPCC plan is required o be completed and then approved by a professional engineer prior to
lank faciiity operation. Submiital to the federal EPA or the stale for approval is not required. At
this fime TransCanada has not prepared stich plans pending determination of the exact location
of the contractor yards, ft is recommended that all such prepared plans be submitted for review 30
days prior to operation.

s The Cil Spill Response Plan referenced in Appendix C of the draft EIS has been submitted in
tempiate form and is incornpiete at this time. The Ol Spill Response Plan, when completed, is
required to be submitted fo the federal DOT (Pipeling and Hazardous Material Safety
Adminisiration) prior to operation for review and comment. Approval of the plan /s not required o
allow pipeline operation but noted deficiencies must be addressed within a specific time frame. I
is recommeanded that this plan be reviewed for adequacy 30 days prior to operation of the
pipeline.

AJO70432-4 ) October 34, 2007
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An Integrily Management Plan is required to be submitted (o the federal DOT within one year
folfowing the start of operation of the pipeline. Cerlain plan content regarding emergency
response planning is believed to be vital to for preparing for effective response 1o a release
incident. I is recommended that the following information be colfected prior to pipeline operation
and conlained in delail in the Oil Spill Response Plan. This information should be reviewed 30
days prior to pipeline operation. With respect fo identified HCA and USA locations, af a minimum,
the following should be compisted:

= Identify access locations for water and land based emergency response equipment.
Detailed site-specific access information shouwld inciude: land ownership and
agreements, after-hour access requirements and other pertinent logistical information.

»  The following site-specific information should be required {o be collecled and contained
in the Ol Spill Response Plan and otherwise be readily available during and emergency.

o Terrain surrounding the pipeline segmem, including drainage systems such as
small streams and other smaller waterways that could act as a conduit to the
high consequence area

o FElevatjon profile

o Characteristics of the product fransported

o Amaount of product that could be relrased

o Possibility of a spillage in a farm field following the drain tile info a waterway
o Ditches along side a roadway the pipeline crosses

»  For releases potentially entering moving water bodies, identify downstream at-risk
resource(s), pre-determine booming locations and response rescurces and pre-pian to
evaluate priorities and objectives. Based upon available response equipment location(s),
mmobilization time, river current and offier factors, the assumption of a 5 mile downstream
planning distance does not appear be considerate of a catastrophic release or a relsase
that ooceurs during a simullaneous event that significantly complicales the release
interceptionfresponse. Bay West recommends that downstream planning dislances on
the order of 20 mifes be evaluated. This informalion should be contained in the Off Spiff
Response Flan.

» Ideniification of site-specific acceptable and unacceptable response
tactics/countermeasures and technigues based upon effectiveness, intrusiveness
(subssquant damage caused by the cleanup effort) and other considerations as
determined relevant. It is recommended that such activily be completed with input from
the South Dakota DENR and other local environmental trustees. This information should
be contained in the Ojt Spill Response Plan.

= A model for response planning activity has been compleied for the Minneapolis/St. Paul
Sub-Area through the efforts of state and federal agencies and industry. Coordination of
response strategy planning activities on the Mississippi River can be found af the
foflowing fink: bitpzwww.umeba.orgdisa.atm.  /f is recommenderd that such sources be
reviewed when preparing response planning activities.

BW O 324 7 October 31, 2007
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=  Page 24 of the Keystone Pipeline Response Plan references that response actions will
be direcfed by the responding FOSC. it is recommended that this statement be modified
to indicate that during the public safety phase of an incident, the most senior pubiic
safely official (usually the local fire chief), is in charge and has full authorily over the
hazardous material incident and scene. As cleanup operations are underiaken the role
of the rasponding FOSC (typicaily on scene several hours info the incident} is to monitor
cleanup progress. The pipeline operator, as the responsible party, is ullimately
responsible far the cleanup oulcome and will likely be colflaborating (via a unified
command sfructure) with SD DENR staff io establish cleanup priorities and objectives.
The intent of the FOSC is not direct or takeover a response, unless requested or if it is
necessary.

= For state agency stalf responding to pipeline releases, it is recommended that at a
minimum the following training be obfained:

o QOSHA compliance training (40 hour HAZWOPER)—safeiy requirement for field
persannel invalved in emergency response ogeralions.

o Incident Command System (ICS)-organizational scheme required at alf hazardous
material incidents

o Tabletop/functional exercises developed with representation from pipeline officials.
These activities aflow for the testing of response plan, organizational function and the
use of response resources.

o Inland and on-water oil spili control tactics (including containment boom deployment).
Such training allows a better understanding of logistical obstacies and limitations of
response equipment.

TASK 5 DETERMINE THE ADEQUACY OF THE PROPOSED CONSTRUCTION,
MITIGATION, AND RECLAMATION PLAN TO RESTORE AFFECTED AREAS
BACK TO FULL PRODUCTIVITY IN A REASONABLE TINEFRAME

SECTION 2.0 - GENERAL CONDITIONS

Environmental Inspection

At least one environmental inspector is required for each construction spread during construction
and restoration to help ensvre compliance with the PUC's permit, other environmental agency
permit conditions, and landowner requirements. Environmental inspecfors shall have peer status
with alf other activity inspecitors and shall have the authorily to order appropriate corrective
actions or to stop activities that viofate the environmental requirements.

The environmental inspector shall keep records of compliance with regard fo enviranrnental
conditions of the SD PUC Permii, and the mitigation measuwres proposed by TransCanada, and
other Federal or stale environmental permits during the construction and restoration phases of the
profect.

Noise Controf

BWIg70432 4 8 Octeber 31, 2007
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Keystone shall perform a noise assessment survey during operation to confirm the levei of noise
at each listed noise-sensilive area. If the noise atiributable {o operation of any pump station
exceeds 55 dBA Ldn at any noise-sensitive area, Keysfonie shall implement noise mitigation
measures to ensure that regulation levels are not exceeded.

The criterion of Ly, of 65 dBA shall be adopted for horizontal directional drifling operations near
resigdences, or Keystone shall develop a plan for South Dakota Public Utilities Commission review
and approval that includes specific measures to mitigate for noise impacts from drilling aperations
during non-daytime hours. Measures may include the installation of a temporary noise bartier
system at the directional drill sile.

Weed Conirol
Keystone shail obiain landowner consent in wriling prior to herbicide application.

Keystone shall inform landowners of the brand name/active ingredient, the application method,
and applicaiion rale for each herbicide planned for use on this project.

Keystone shall make available a copy of the herbicide's MSDS information.
Dust Control
Keystone shall cover all open-bodied truciks while in motion to minimize fugitive dust emissions.

Road and Raiiroad Crossings

Keystone shall coordinate with emergency responders where project-related aclivities occur near
road and raifroads and where road closures are necessary.

SECTION 4.0 UPLANDS (AGRICULTURAL, FOREST, PASTURE, RANGE / GRASSLANDS)

Topsoil Removal and Storage

Unless the landowner specifically approves otherwise, topsoil shall be segregated either along the
full right-of-way or from the trench and subsoil storage area in actively culiivated or rotaled crop
lands and pasiures, residential areas, hayfields, and other areas at landowner reguest.

In deep soils (more than 12 inches of topsoil), segregate at least 12 inches of {opsoil uniess
otherwise specified by the landowner. In soils with less than 12 inches of lopsoil make every
effort to segregate the enfire topsoil layer. Where iopsoil segregation is required, maintain
separation of salvaged topsoll and subsoil throughout all construction aclivities. Segregated
topsoil may nof be used for padding the pipe.

Temporary Erosion and Sediment Control

Install femporary slope breakers on slopes greater than 5 percent on non-cultivated lands where
the base of the slope is /ess than 50 feet from a waterbody, wetland and road crossings at the
following spacing (closer spacing may be used if necassary):

BHIO7OS52-4 9 October 31, 2007
Docs D466



Scuth Dakota Public Utilities Commission
TransCanada Keystone Pipeling, LP
Applieation Review for Construction & Qperation

Slope (%) Spacing (feet)
5-15 300
>15--30 200
>30 100

The gradient of esch slope breaker shall be 2 fo 4 percent.

Trengching

In addition fo provisions provided in the Construction and Miligation and Reclamation Flan,
Keystone shall install exclusion fencing around the perimeter of the pipe trench or pit excavations
in residential areas if the trenchi/pit would remain open during nan-working hours.

Keystane shall also comply with the following lo further minimize the effects of blasting and fo
better ensure safely during blasting cperations:

1) post wamning signs, flags, and barricades;

2) sound warmning horns or sirens;

3) follow procedures for safe storage, handiling. loading, firing, and disposal of explosive

materials;
4) coordinate with emergency responders as necessary,; and
5) blasting shall be conducted by regisiered blasters.

If blasting will ocour within 150 feet of struciures, Keystone shall use an independent coniractor to
inspect structures before blasting and other locations If requested by the landowner. Post-biast
inspections would be performed as warranted. During blasting, the independent contractor shalf
monitor ground vibrations at the nearest structure within 150 feet.

Keystona shall evaluate any damage caomplaints associated with blasting activities. In the untikely
event that blasting would affect nearby water wells, Keystone shall provide allernative sources of
waler or otherwise compensate affected fantdowners, Keystone shall also compensate
landowners if buildings or siructures are damaged as a resuit of the blasting aclivities.

Padding and Backilling

if it is impossible lo avoid waler-refated damages, Keystone shall reasonably compensate the
landowners for the damages and shall correct the damages so as to restore the land, crops
pasture, waler courses, ele. fo their preconstruction condfion.

Clean Up

Keystone shall commence cleanup operations immediately following backfill opersfions.
Complele final grading, fopsoil replacement, and installation of permanent erosion control
structures within 20 days after backiiliing the trench (10 days in residential areas). if seasonal or
other weather conditions prevent compliance with these ime frames, maintain temporary erosion
conitrols (temporary slope breakers and sediment barers) uniil conditions alfow completion of
cieanup.

BIVI070452.4 10 Ocrober 31, 2007
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Rectamation and Revegelation

in addifion to provisions provided in the Construction and Mitigation and Reclamation Plan,
Keystone shall comply with the following provisions when implementing measures inciuded in
Section 4.11, Reclamation and Revegetation:

1) Relieving compaction: submit and obfain written approval from the SD PUC on a winferization
plan if construction will conlinue info the winter season when conditions could delay
successitl de-compaction, topsoi! replacement, or seeding until the following spring.

2} Rock removal: rock excavated from the trench may be used to backfilf the trench only to the
lop of the exisling bedrack profile. Rock that is not returned lo the french should be
considered construction dehris, unless approved for use as mulch or for some other use on
the construction work areas by the landowner.

3} Mulching: Apply mulch on alf slopes (except in actively cultivated crapland) concurrent with or
immediately after seeding, where necessary to slabilize the soil surface and o redvece wind
and walsr erosion. If anchoring with liquid mulch binders, use rales recommended by the
manufacturer. Do not use liquid mulch binders within 100 feet of wellands or waterbodies.
Mulch before seeding if:

a. final grading and inslallation of permanent erosion conirol measures will not be
compleled in an area within 20 days afler the french in that area is backfiled (10 days
in residential areas); or

b. construction or restoration activily is interrupted for extended periods, such as whean
seeding cannof be completed due to seeding period restrictions.

4} Erosion Control Matting: install erosion canirol fabric on waterbody banks at the time of final
bank re-contouring as shown in Detail 4 in the Plan, unless riprap or other bank stabilizaiion
are employed in accordance with federal, stats, and Iocal permits and approvals.

Foresied Lands

If lrees need i be removed that have commercial or other value to affected landowners,
Keystone shall compensate the landowners fair market value of the trees to be cleared and/or
allow the landowner the right o retain ownership of the felled trees.

Operation and Mainlenance

Conduct follow-up inspections of all disturbed areas after the first and second growing seasons fo
determine the success of revegefativn. If after the first growing season, revegetation is
successful, no additional monitoring would be required.

In cultivated areas, Keysfone shall monitor for at jeast two years the yield of land impacted by
construction using agricultural specialists in all cases, unless specifically declined hy specific
landowners.

SECTION 5.0 DRAIN TILE SYSTEMS

Location information of drain tifes exposed during the project shall be collected by a craft
inspector, environmental inspector, or its equivalent, using a sub-meter accuracy Globaf
Positioning System, or at a minimum, by accurately documenting the pipeline station numbers of
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each exposed drain fila. Keystone shall maintain on file the drain tile location information and tile
spacifications (e.g., diameter, lype, depth, efc.). Fuiure availability of this information would be
essential to refocale drain lifes in the event a pipeline leald/spill occurs during the operation of the
facility and would help in a spill recovery effort to contain transport of pipeline liquids via drain
tiles.

SECTION 6.0 WETLAND CROSSINGS

Easement and Workspace

Unless a wetland fs actively cultivated or rotated cropland, fimit the width of the constriction right-
of-way ta 75 feet or less in standard wsllands unless non-cohesive soil conditions require

utitization of a greater width.

Unless a welland is actively cuffivated or rotated cropland, jocate all exira work areas (such as
staging areas and additional spoil storage areas) at feast 50 feet away from welland boundaries.
Limit clearing of vegelation between extra worlc areas and the edge of the wefland to the
construction righi-of-way. Wetland boundaries and buffers must be clearly marked in the fisld with
signs and/or highly visibie flagging until construction-related ground disturbing activities are

complete.

Operation and Meintenance

Do noi condugt vegetation maintenance over the full width of the permanent right-of-way in
wetlands. Howevar, to facilitale periodic pipeline corrosion/leak surveys, a corridor ceniered on
the pipeline and up to 15 feet wide may be maintained in an herbaceous siate. In addition, trees
within 15 feet of the pipeline that are greater than 15 feet in height may be Selectively cut and
removed from the permanent righi-of-way.

SECTION 7.0 WATERBODIES AND RIPARIAN EANDS

Easement and Workspace

Lacate ail extra work areas (e.g., staging areas, additional spoil storage areas, elc.) at least 50
feet away from waler's edge, except where the adjacent upland consists of actively cuiltivated or
rofated cropland or other disturbed land. Limit clearing of vegetation between extra work areas
and the edge of the wetland ta the consiruction right-of-way. Work area boundaries and buffers
must be clearly marked in the fleld with signs and/or highly visible flagging until construction-
relsted ground disturbing aclivities are complete.

All spoil from minor and intermediate waterbady crossings, and upland spoil from major
waterbody crossings, must be placed in the construction right-of-way at least 10 feet from the
walter's edge or in addiiional extra work areas.

Operation and Maintenance

Limil vegelation maintenance adjacent to waterbodies fo allow a riparian strip at least 25 feet
wide, as measured from the waterbody's mean high waler mark, to permanently revageiate with

BHIO70452-4 12 Qcrober 34, 2007
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native plant species across the entire consiruction right-of-way. However, fo facilitale periodic
pipeline corrasion/lealc surveys, & corridor ceniered on the pipeline and up to 10 feet wide may be

B4y West
maintained in an herbaceous state. In addition, frees that are located within 15 feet of the pipeline
that are greater than 15 feet in height may be cut and removed from the permanent right-of-way.

Pesticides and herbicides should be used in accordance with their label instructions and should
be used in or within 100 feet of a walerbody except as aflowed by the riparian landowner, and

appropriale land management or state agency.
TASK 6 DETERMINE THE ADEQUACY OF THE PROPOSED REMEDIATION EFFORTS
RELATED TO SPILLS
Bay West lind that the proposed remediation efforts refated lo spills to be adequate and
consistent with industry practice. To alfow for a more expedient decision process and a more
favorable cleanup outcome, it is encouraged that specific cleanup techniques be evaluated in
advance for at least afl identified HCA and USA lacations, to be consistent with the findings
outlined in Task 4 of this report. No other recommendations are offereqd.
TASK7 HYDROGEOQLOGIC AND GEOLQGIC VULNERABILITY
in concurrence with the DEIS, Bay Wast recommends thal additional measures be parformed to
assess the thickness of overburden and distribution of bedrocik oufcraps in the karst areas.
Additionally, a detailed review of depth to bedrock maps, boring logs, and well logs should be
completed to confirm the thickness of overburden and bedrock type along the pipeline ROW. This
review could he supplemented through meetings with the SDGS and a field walling survey in areas

where avajlabie information is limited and areas that have a potential for landslides, sinkholes, and/or
flooding where topography can change rapidly. Also, itis recommended that the karst features in
Miner County, northern Hanson County, southern Hutchinson County, in the DEIS be further
described and an analysis of their potential impacts to the study area be complefed.

We recommend that TransCanada report each identified karst ouicropping and areas of shaifow
overburden (less than 50 feet in depth) that they are aware of or identify in the future that exist within
0.5 miles of the pipeline ROW to the SDGS, SD PUC and United States Department of
Transpartation (USDOT). In addition fo the karst areas, the Environmental Analysis section of the
DEIS summarized other potential impacis end mitigation measures Which in some inslances included
recommendations for further evaluation in the sfudy area. These recommendations could best be
addressed as conditions of the PUC issuing & construction permit for the project. Findings associaled
with this more detailed review should be provided to the USDOT, the SD PUC and the Geological
Survey. The USDOT may use the findings to assess if this new information would cause some areas

to be defined as geclogically sensitive High Consequence Areas.

DOCUMENT REVIEW AND COMPLIANCE
Clerober 34, 2007

TASK 8
No recommendations were provided for this section.
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TASK 3 UNIDENTIFIED IMPACT ISSUES OF CONSEQUENCE

No recommendations were provided for this section.

TASK 10 SAFETY RISK DETERMINATION

No recommendations were provided for this section.

CONCLUSION

The construction of the proposed Keystone Pipeline presents both significant and insignificant risk to
the environment and inhabitants of South Dakota. The proper implementation of the regulatory
design requirements, construction and operational requirements, TransCanada’s proposed mitigation
measures, and ihe recommendations provided within this document, reduces, fo currently recognized
industry standards, the:

« threat (risk) of serious injury o the environment or the inhabitants within the siting area;
« impairment of the health, safety or welfare of the inhabitants in the siting area; and,

+ complies with all applicable laws and rules (as they pertain to the Tasks 1 through 6 of this
document),

« interference with the orderly development of the region with due consideration being givan the
views of goveming bodias of affected local units of government.

TransCanada would be required to comply with all applicable laws and rules during construction

BHIOT0452-4 14 October 31, 2007
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3.0 PROPOSED PIPELINE CONSTRUCTION BACKGROUND

Due tao the increased demand for crude oil in the Uinited States, unceriain supply of crude il from
other world supplies, availability of Canadian crude o], and lack of existing pipeline capacity in the
United States, TransCanada is proposing to construct the Keystone Pipeline Project. The Keyslone
Pipeline Project would extend from an existing oil supply hub in Alberta, Canada to terminals in the
Midwestern United Slates. In total, the Keystone Pipsline Project would consist of a single 30 inch
pipeline, about 2,148 miles long with 38 pump stations, and numerous mainline valves and other
abaveground facilities consiructed in Canada and the United States (see Figure 1). The proposed
facilities would have the capacily to deliver approximately 435,000 barrels of heavy crude ofl per day.

BWI070452-4 15 Ccrober 34, 2007
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Figure 1: Keystone Pipeline Project Overview Map
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The United States portion of the project would cross North Dakota, Scuth Dakota, Nebraska, Kansas,
Oklahoma, Missouri, and lllinois. The project would consist of abaut 1,379 miles of pipeline, 23 pump
stations, 52 mainline valves, and other various other ahoveground facilities.

In South Dakota, the Keystone Project would consist of about 219 mites of pipeline, four pump
stations, and 10 mainiine valves (see Figure 2). Keysione proposes ta begin construction in January
2008. Construction is expected o last 18 months and be completed in September 2009, The in-
service date of the proposed facilities is November 30, 2009.

In addition to pipeline facilities, Keystone estimates that 21 new electric transmission lines would be
required to provide elactrical power to the proposed pump stations. According to Keystone,
approximately 149 miles of new eleciric transmission lines would be constructed in the United States,
including about 63 miles in South Dakota. Electric fransmission lines would be either 62-kilovalt, or
115-kilovolt and would he constructed by local utilitles.

BHIOT0452-d 17 Cletober 31, 3007
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Figure 2: Keysicne Pipe!ine iject in South Dakota
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4.0 PUBLIC UTILITIES COMMISSION REVIEW TASKS

TASK 1 ASSESS SPILL RISK BASED ON THE SPILL FREQUENCY VOLUME STUDY

Source Document Reviewed: Frequency-Volume Study of Keystone Pipeline, DNV Consulting.

introduction

This task addresses the evaluation of the document entitled Appendix A—Frequency / Voitume Study
of Keystone Pipeline. The document was prepared by DNV Consulting, a risk management
company, and is dated May 2006. The study evaluates the risk of a release {spiil} from the pipeline in
terms of frequency and volume. Data from nationally gathered pipeline statistics, mainly the DOT
Pipeline and Hazardous Materials Safety Administration, were used to derive a base frequency of
occurrence (spill) by cause type. Madifiers, reducing or incraasing the base frequency, were then
applied depending upon the type of maintenance and operation programs, engineering design,
construction materials, detection technologies, ete. that will be utilized te construct and aperate the
pipeline. Six different causes of a pipeline release were considered including natural and man-made
events. The study document is not intended to evaluate conseguence and threat to public safety,
public health or lhe environment,

In reviewing the study document far accuracy, the following aspects were assassed:

= The carrect use of national statistics for comparison purposes and derived base frequency
values for adjusied probabiiity calculations

» Validation of the assumptions made including lhe use of the term “engineering judgment”
» The appropriateness of assigned modifier values
= Validation of referenced "industry accepted practice”

» Validation of construction materials and operation technologies

Findings and Recommendations

Bay West find that the spill frequency-volume study, prepared by DNV Consulling for this praject,
fairly calculaies release occurrencas and is generally adequate and complies with pipeline industry
standards. The faollowing discussion provides information supparting this conclusion and presents
elements where the study could be improved including recommendations for specific conditions to be
included in the South Dakota Public Utilities Commission {(SD PUC) permit.

The additional requirements of operaling at 80% of the SMYS offer greater preventative and
protective measures campared to the standard operating allowance of 72% SMYS. Thase measures
include the following:

« An increased depth of cover {o four feel. This feature makes the pipe harder lo reach and
decreases the likelinood of a strike during excavation.

» A fracture control plan for pipe steel that must demonsirate the ability to resist crack initiation
and propagation through toughness testing. The steel quality must be demonstrated and is
maonitared at fhe steal mill before shipment 1o the pipe mill. Quality checks includs ulfrasonic

BWI60432 4 19 October 3/, 2007
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testing for faminations and macro-etch testing io detect cenferiine segregation in the steel
slabs prior to reducing the slab thickness by rofling. These practices are above and beyond
those typically required or performed when purchasing AP! 8L PSL 2 pipe. This feature makes
the pipe more difficult to puncture due to the metallurgical specifications of the pipe.

Keysione has assumed that a pipeline response crew could be dispalched to plug small- and
medium- sized holes in a reasonable amount of time. No timeframe was provided and such
repalr worfe would require considerable coordination and time to shut the line down, locate the
release, uncover the line and then make the repair. The stalement implies a fairly quick fix fo
such an occurrence. This assumption underestimates the level of effort and time necessary to
‘make the required repairs to the pipeline.

The study should be revised fo better account for the likelihood of damage to the pipeline caused by
the following excavation activities:

Agriculiural aclivity where praciices include plowing, tifing, ele. over the line.

Land development, Both commercial and residential, where sub-grade aclivities would be
necessary.

Utilty mainlenance—necessary repairs to ulililies near or adjoining the pipeline right-of-way
(ROW).

Emergency condifions requiring immaediale excavation activities, such as foflowing a
hazardous material spill incident.

BINI070452-4 20 October 31, 2007
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TASK 2 EVALUATE PIPELINE RISK ASSESSMENT & ENVIRONMENTAL CONSEQUENCE

FILINGS

Source Document Reviewed: Pipeline Risk Assessment and Environmental Conseguence Filings,
ENSR.

Introducticn

This task involves the evaluation of the document entitled Pipeline Risk Assessment and
Environmental Consequence Analysis (ENSR, June 2006). Note that Appendix A of that document is
addressed in Task 1 and Appendix B of that document is addressed in Task 3 of this analysis. The
purpose of the document is to evaluate the risk resuliing from a pipeline release event and the
assaciated consequences {o public safety, public health or the environment. The document
references data cited in the Spill Volume-Freguency Study completed by DNV, LLC,

Section 4 of the document evaluates the cansequences of a release ar spill from the pipeline. A
release event can range from a slow rate of loss occurring aver an extended period of time or a large
catastrophic “blow-out” event resulting in a large volume lost in a very short period of time. Both can
create conditions that can cause immediate threats to pubiic safety, health and the envirocnment.

Where emergency conditions exist, the accepted hierarchy of protection referenced by the first-
responder community is commonly life/safety, public health, personal property and environmental
protection. Discussion following the Findings and Recommendations sectlion provides information on
possible threats for each of those elements with respect to a crude oil pipeline release. The
environmental narrative section was supported by conversation with wildlife specialisis of the
Minnesota Department of Natural Resources and the US Fish and Wildlife Service having direct
experience with crude oil spills.

Findings and Recommendations

Bay West find that the Plpeline Risk Assessment and Environmental Consequence Filings, prepared
by ENSR for this project, adequately calculates and accounts for the risk and consequencas
associated with pipeline operations and release occurrences. The following discussion provides
information supporting this conclusion and presents elements where the study could be improved
including recommendalions for specific conditions to be included in the South Dakota Public Utllities
Commission {SD PUC) permit.

»  With respect to Section 4.2.2.1, Soil Impacts, the slatement regarding the accumulation of oif in
the backfill of the pipeiine trench. In several notable cases the presence of farm field drain tila
systems or judicial ditches have allowed surface oil to flow some distance from the release site—
impacting surface water. The report should be amended {o reflecl this potential and in those
cases where such structures exist in HCA or USA locations, strategies should be deveioped to
address thal eveniualily.

» With respect to Section 4.2. 2.2, Water Resources, the stalement made regarding the nofification
of municipal drinking water supplies where surface waler supplies the water. The risk

BWIOI0452-4 21 Cetober 31, 2007
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assessment fiings indicate that nolification of downsitream users is essential upon discovery of a
contamination eveni. The assessment mentions that such a notification would enable the closure
of water intakes to aljow floating or dissolved phases of the ofl to bypass. However, such action
may only be sustained for a short duration, several hours o days depending upon the design of
the municipal system, as raserves of water may be fimited. A large oif release evert may sustain
tha fouling of a drinking water source for an extended period of time up lo several days.

Background

Life/Safety

National statistics indicate that the operation of crude cil pipeline is a relatively safe activity In terms of
lives lost per unit of hazardous material fransported. Crude oil, pumped directly from the earth, is
refined to produce many refined petroleum products including gasoline, diesel fuel, jet fuel and
others. Crude oii coniains certain gases and vapors such as benzene and hydrogen suffide. The
composition of crude cil (percentage of individual compounds) determines its chemical properties and
varies according to the type (i.e. "sweet or sour”) of oil transported. The type of crude therefore
gstablishes the fimits of the oil's abhility to burn, cause immediate inhalation hazards and other life-
safety concerns. A release may present an immediate fire control concern depending upon the
quantity involved and circumstances of the incident (i.e. contained, geography, alr temperature, etc.).
The placement ar location of the pipeline relative to populated areas in Jarge estabiishes the threat to
the general public. Crude oil and refined product pipelfines can occasionally be found running through
the back yards of homes or through school yards. In most of these cases the pipeline pre-existed the
development of the land above it. Where people and hazardous material pipelines co-exist there will
always be an immediate life-safety threat.

With respect to incidents involving hazardous materials, the Occupational Health and Safety (CSHA)
regulations spacify that the most senior public safety official is in charge where a life/safety hazard
exists. Organization of personnel and equipment, and life/safety response aclions, are carried-out by
this official—typically the local fire department fire chief. As long as life/safety threats exist, actions
deemed necessary to mitigate the imminent hazard will be carried-out by the senior safety official. In
theory, the principles of the incident command system (ICS) would be used to organize resources
and develop pricrities and objeclives refated to life/safety, public health and environmental protection.
Given the response hierarchy described above, aclions taken by local first-responders may have a
hearing on the impacts to public health, property or the environment. It is therefore of great
importance that pipeline officials provide sufficient fraining to ocal first-responders to prepare them
for a pipeline emergency event.

Public Health

To realize an effect to human health as a result of expasure a contaminant must enter lhe body and
then cause some harm. The route of eniry, concenlration of the contaminant and the resufting effect
on the human body, as well as many other chemicai and physiological aspects, are alf considered
when risk from exposure is evalualed. [t is not the intent of this evaluation to form a toxicological
exposure opinion for proposed hypothetical release scenarios.

Immadiate and latent public hegilth effects can arise from a small volume/slow release event or
sudden large volume release. These immediate effects can include:

BIVJO70452-¢ 33 Ociober 31, 2007
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o Air quality—breathing/inhalation of vapors or gases (primarily volatile organic chemicals [VOC's]
and hydrogen sulfide) can cause immediate health effects. Evacuation of nearby downwind
populated areas often occurs with large releases due to the presence of such gases. This hazard
is mitigated when source material (pooled crude ail) is recovered. In rare instances, underground
releases of flammabie liquids can cause liquid and vapar hazards that can migrate through the
soil into sewer sysiems and homes. In very rare instances such a situation can create an
immediate risk of explosion.

= Ingestion of drinking water laden with dissolved oil compounds is possible. Private and municipal
drinking water systems can be impacted dus to surface and/or ground water supply sources
becoming contaminated. A survey of historical crude oil pipeline releases from the State of
Minnesota Pollution Contral Agency has indicated no impact to municipal drinking water supplies
for known release sites. The same pipeline survey information noted several release instances
where contamination to private wells resulted from refined petroleum pipeline incidents, In most
of those cases the determining faclor was whether the release was promptly detected and the
rate at which the ensuing investigation and cleanup were preformed. In many cases the remote
loealion of the pipeline kept chrenic or acute releases from impacting nearby surface or ground
water drinking resources.

» Consumption of contaminated food following the uptake of contaminants by plants and animals.
For plants this threat is considered minimal due to the demaonstrated fact that the organic nature
of crude oil makes it vary amenable to the microbial degredation process. To be absorbed by a
plant the ol must be in a usable “broken-down” organic state. The centrolled application of
petroleum contaminated sofl to agricultural farm land, and subsequent planting of crops, is readily
accepled as a farm of treatment by many siate environmental regulatory agencies.

+ The consumption of dead fish ar animals by humans, as a result of succumbing to the effects of a
crude all spill, is possible but unfikely. itis possible that affected land-based wildlife coated with
ail could jeave the area and then be captured or killed and consumed by a human. i is unlikely
however, that upon examination of & killed animal a person would eat it based upon iis physical
appearance {oil coated). It is possibie that a person couid consume a fish that has been exposed
to dissolved portions of oil compounds. | there is a concern for consumption of fish following a
crude olf pipeline release, the state environmenptal agency or health department could jssue a
consumption advisory and/or collect a sample of fish o perform toxicological necropsies for
evalualion of consumption exposure. (tis also possible that a person could consume and animal
that has consumed an oiled animal. This likelihoed is remote but possible.

= Direct contact exposure 15 considered to be negligibie due primarily to the ability to recognize and
control coniact with the proper use of personal protective clothing.

Personal Property

For catastrophic pipeline events where a geyser of oil is created, the spraying or coating of objects in
the immetiale area will ocour. In instances where high winds are present the distance traveled can
be several hundred feet, items or objects coming into direct eontact with crude oil will become coated.
For objects that are fairly impervious (not readily absorbing oil) like metal or plastic, these items may
be cleaned or decontaminated with the use of a petroleum solvent or soap and water. For those
objects where absorption of oli has ocourred it is likely that the item will require disposal.

BW.IG70452-4 23 Qcinber 31, 2007
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Environmentsl Impact

The most significant immediate environmental threat following a large crude oll release is
presented to wildlife coming into direct contact and suiface water contamination. Subsequent
long-term environmental effects can inciude soil contamination, degraded ground water quality
and restoration activities to affected natural resources. The area of land impact following a
release is chigfly a funclion of the area topography, rate of release, volume lost and the ability
to rapidly contain the spill. In most instances for large releases (>7100,000 galions) the area of
jand affected can be two football fields in size or more. For waterways, the principle
mechanisms that effect the spread or impact area of a release include the tofal volume lost,
rate of loss, water current speed, temperature and wind.

Wildlife - Direct contact of oil by an animal can cause martality due to one or mare of the following
reasons: preening (ingestion of oil causing toxicity), succumb due to the physical coating of oil to
the animal, interference with the insulating properties of the animal {hypothermia death) or
consumption of animals already deceased due to the oll (subsequent toxicity). Depending upon
the affected land area slze, mortality can oceur due to a loss of habitat including food/shelter and
succurnbing to the elemenis. Survival rates of oil-coated animals, with or without human
intervention, are commaonly minimal. For waterfowl, raptures or song-birds, hazing techniques
{machines used te produce loud sounds to scare-off a bird from fanding), have been used with
s0me sUCCEss.

Some animais will have the instinct and ahility to seek shelter in areas outside of the oil spill that
has caused a loss of habitat. Others, such as mice, rabbits and other rodents will anly be able to
sesk shelter underground which may be in the path of the oit spill. Depending upon the cleanup
site activity, opportunistic animals such as fox, coyote and raccoon may forage on dead or
distressed animals in the extended area from the spill site.

Surface Water -Releases to lakes, rivers, wetlands and other forms of surface waters present
unique challenges for response personnel. Generally speaking, rates of recovery for water-barne
spills are poor but could be as much as 50% or more, depending upon such factors as: the rate of
evaporation, weather conditions, available equipment, pre-planning aclivities, etc. The dynamics
aof the water bady (moving or still, season of year, elc.) and the logistical needs for using response
equipment must be planned faor on a location-specific basis. The physical recovery of oil from
surface waler is commonly performed with the use of floating containment barriers (booms),
vacuum equipment and skimming devices. Where the succass of physical removal is limited or
not possible due lo logislical obstacles (remote location with no access), aliernate methods of
removal must be considered. The use of chemical countermeasures, chemicals used to
gather/heard or disperse the oil, can be used but requires the permission of state and/or federal
environmental authorilies. Burning the all is also an industry tactic used in removing gross
quantities of ol but does not completely remediate the impact. Physical, chemical and other such
alternate methads of mitigating a crude ofl spill have pluses and minuses in terms of their effect
on the environment. The pluses and minuses must be weighad given the circumstances of lhe
situation. Evalualing such options requires input from regulatory autherities, wildlife managers
and others wha have a vested interest in the outcome,

The toxicity of an ail spill to water is dependant upon many factors including, but not imiled tg, the
size and type of water body, type of waterborne organism (fish, invertebrate), type of oil, etc.
Ceriain fractions of oil will dissolve intc the water column and may or may not reach toxic
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concentrations to all or some organisms. Also, the arganic nature of the oil (hydrocarbon) can
cause a decrease of the avallable dissclved oxygen in the water creating an oxygen deficlent
(asphyxiating) environment for fish and other water-based organisms. The evaluation of water
quality canditions following a release is often directed by state environmental officials. Upstream
unaffected water quality is commonly referenced against downslream water chemistry conditions.

¢ Soil and Ground Water - in many instances following the discovery of a release to soil, the
objective is to remave the "gross” contamination first by pumping and then by excavation. The
extent of excavation is often established by derlving an acceptable amount of risk to the resources
in the area that may be threatened {ground water, surface water, tile lines, sewer systems,
drinking water wells, efc.). The natural processes {natural atienuation or bicremediation) is
allowed to occur for remaining residual levels of oii in the soil or ground water. |n those cases
remaining sail and ground water contamination is monitored via the use of periodic subsurface
soll sampling and/or ground water monitoring welis. Monitoring activities allow for the assessment
of changing soil/ground water contamination conditions {extent, direction, etc.}. The extent of soil
and ground water cleanup and the developed monitoring program is commonly imposed by state
environmental regulatory authorities. Such actions are typically enforceable by state law and are
completed by the submittal of detailed investigation or monitaring work plans prepared by private
environmental consultants working for the pipeline company.
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TASK 3 IDENTIFY HCAs and USAs and DETERMINE THE ADEQUACY OF THE
MITIGATION MEASURES FOR ALL SUCH AREAS

Source Documents Reviewed: Bay Waest reviewed the applicants submittal information relating to
High Conseguence Areas (HCAs}, including the HCA maps, the Spili Frequency Volume Study, the
Risk Assessment and Environmental Consequences filings {(Appendices A and B), the Keystone Draft
Environmental Impact Slatement, and confidential sensitive receptor data provided by the 3D DENR
and TransCanada that were not released publicly.

Introduction

The purpose of this task was to confirm that the applicant has accounted for the United States
Department of Transpartation identified HCAs and cutlined adeguate mitigation measures o protect
the HCAs.

Findings and Recommendations

A compiete determination regarding the appropriate identification of HCAs and the adequacy of the
proposed mitigation measures was not able to be made based on the information currently availabie
and the project's "proposed” status. HCA maps appear to adequately identify "High Population
Areas" and the lack of "Commercially Navigable Waters’. However, due to a difference in data
available from the SD DENR and TransCanada, TransCanada should further assess drinking water
HCAs and their associated contributory pipeline segments. Additionally, TransCanada and the SD
DENR and the Department of Fish, Game and Parks (S0 GFP) need to begin activeiy collaborating
on both drinking water and ecologically sensitive HCAs and their appropriate mitigation measures.
The following discussion provides findings and offers recommendations for specific conditions to be
included in the South Bakota Public Utiities Commission (SD PUC) permit.

Background

The United States Department of Transportation (USDOT} maintains the regulatory authority to
ensure that crude oil pipelines are maintained and operated such that they are pratective of human
health and the environment.

On December 1, 2000, the Office of Pipeline Safety (OPS) published a final rule (65 FR 75378} thal
imposed pipeline integrity managemeant program requirements on hazardous liquid operators that
own or operate 500 or more miles of pipeline. The requirements apply to those hazardous liquid
pipeline owners and operators with pipelines that could affect areas defined as high consequence
areas (HCAs), generally defined as populated areas, areas unusually sensitive to environmental
damage, and commercially navigable waterways. As defined in 40 CFR Ch. | {10-1-02 Edition)
defines an HCA as:

{t) A commercially navigable waterway, which means a waterway where a substaniial
likelihond of commercial navigation exists;
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(2} A high population area, which means an urbanized area, as defined and delineated by the
Census Bureau, that contains 50,000 or mere people and has a population density of at least
1,000 people per square miie;

(3)  Another populated area, which means a place, as defined and delineated by the Census
Bureau, that contalns a concentrated population, such as an incorporated or unincorporated
city, town, village, or other designated residential of commercial area;

{4)  Anunusually sensitive area (USA), as defined in § 195.6. 48 CFR provides the following
definition of an USA. "USA means a drinking water or ecological resource area that is
unusually sensitive to environmental damage from a hazardous liquid pipeline reiease.

(a) An USA drinking water resource is:

e The water intake for a Community Water System (CWS) or a Nonfransient Non-
community Water System (NTNCWS) that obtains its water supply primarily from a
surface water source and does not have an adequate alternalive drinking water source;

« The Source Water Proteclion Area (SWPA} for a CWS or a NTNCWS that obtains its
water supply from a Class | or Class |1A aguifer and does not have an adequate
alternative drinking water source. Where a state has not yet identified the SWPA, the
Welthead Protection Area (WHPA) will be used until the state has identified the SWPA; or

» The sole source aquifer recharge area where the sole source aquifer is a karst aguifer in
nature.

{b) An USA ecological resource is;

« Anarea containing a critically imperiled species or ecological community;

A multi-species assemblage area;
« A migratory waterbird concentration ares;

+ An area containing an imperiled species, threatened or endangered species, deplated
matrine mammal species, or an imperiled ecological community where the species o
community is aguatlic, aquatic dependent, or terrestrial with a limited range; or

» An area containing an imperiled species, threatened or endangered species, depieted
marine mammal species, or imperiled ecological community where the species or
community occurrence is considered to be one of the most viable, highest quality, orin
ihe best condition, as identified by an element occurrence ranking (ECRANK) of A
{excellent quality) or B (good quality).
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Integrity Management Plan HCA Requirements

The Federal pipeline regulatory requirements contained under 49 CFR part 195.452 stipulate the
preparation of an Integrity Management Plan (IMP} which has the purpose of describing measures
the pipeline company will be taking to pravent and detect releases from the line and specific planning
activities related to identified HCA locations within a line segment. The development of the IMP is not
required to be completed until no later that one year after the start of operation of the line. OFf
pariicular importance, the IMP is the required to identify preventative and mitigative measures to
protect HCA's. For those segments where an HCA resource has been identified the pipeline operator
must complete a risk analysis to identify additional aclions to enhance public safely or environmental
protection. Specifically with respect to preventive, planning and mitigative activities, the operafor's
risk analysis must include:

"...evaluate the likelihocd of a pipsiine release occurring and how a reiease could affect the high
consequence area. This determination must consider alf relevant risk factors, including, but not
limited to:

0] Terrain surrounding the pipeline segment, including drainage systems such as small streams
and other smaller waterways that could act as a conduit to the high consequence area;

(ii) Eievation profile;

{iii) Characteristics of the product transported;

(ivy  Amount of product that could be released;

(v) Possibility of a spillage in a farm field following the drain tile Into a waterway;

{vi)  Ditches along side a roadway the pipeline crosses;

{vii)  Physical suppori of the pipeline segment such as by a cable suspension biidge;

{viii) Exposure of the pipeline to operating pressure exceeding established maximum operating
pressure”,

Appendix B of the Pipeline Risk Assessment and Environmental Consequence Analysis {(ENSR, May
2007), was prepared {o "summarize the methodology and resulis of the preliminary evaluation of risk
at HCA's along the Keystone Pipeline system”. The proposed pipeline location was reviewed and an
analysis of risk, with respect to oil reaching an HCA, and an assigned risk ranking systerm was
developed based upen the following criteria:

« Length of contributory pipeline segment or CPS (only that segment of pipeline with contributory
affect should a release occur);

v Proximity of the CPS to an HCA;

» Presence of muitiple HCA's;

» Ease of impediments to spill transport (overland, underground, stream flow);

e Predicted spill frequency — spill volume for the CPS (from Appendix A)
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HCA ldentification and Mitigation

As part of the Pipeline Risk Assessmentand Enviranmentat Consequence Analysis (ENSR, May
2007), TransCanada provided maps #10 through #19 that depicted HCAs and their
associated CPS. These maps contained environmentally sensitive information deemed
“confidential", therefore, they are not contained in this report. The following graphic, which
coniains the map index and the map key is provided fo show how the data was presented.
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Bay West contacled the USDOT thraugh the South Dakota PUC in an attempt tc obtain the HCA
Geaographic Information System (GIS) data in a shape file farmat for the segment of Keystone
Pipeline in South Dakota. The South Dakota PUC also requested the same eiectronic shape files
from Transcanda. Neither the USDOT nor TransCanada provided the shape files. Shape file delail
comimonly includes such site specific information such as: origin and date of data, name/location of
threatened, endangered or rare species, drinking water well construction specifications and animal
populations and critical habitat information. The review of shape files would have assisted in
confirming that the TransCanada maps appropriately depicted each of the HCAs.

Bay West also corresponded with the South Dakota Department of Environment and Natural
Resources SD DENR and SD GFP. Bay West oblained the copies of Scurce Water Frotection Areas
(SWPA) along the pipefine route from the SD DENR and compared them to the drinking water HCAs
presented by TransCanada. Variance in the SWPAs provided by the SD DENR and the drinking
water HCAs identified by TransCanada create a concern that TransCanada may not have all of the
refevant dala needed fo identify drinking water HCAs. TransCanada and the SD DENR need to
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coflaborate and review the SWPA data that is not presented in TransCanada’s HCA maps and make
a determination if additional drinking water SWPA dala should be incorporaied.

Bay West spoke by telephone with the 3D GFP on Ocleber 18, 2007. The SD GFP reported that
TransCanada representatives visited the department offices on two occasions and obtained
ecological data for incorporation into the pipeline studies that were underway at that time. The SD
GFP indicated that they were In receipt of approximately five reporis from TransCanada. At the time
of Bay West's telephane call, the SD GFP had not yet reviewed and formerly commented on the
TransCanada reports. TransCanada indicates in the Draft Environmental limpact Statement that they
will work with the SD GFP to design mitigation activities for each ecologically sensitive population
identified along the right away. /n order to provide the most protection of the identified ecological
resources, the SD GFFP (in cooperation with other relaled agencies) need fo begin actively
collaborating with TransCanada on their proposed mitigation activities associated with each
ecologically sensitive population.

Estimated Risk to HCAs

The methadology developed by ENSR for the calculation of risk was found to be generally sound.
However, the following comments are provided which may have & bearing on the calculation of risk
for identified HCA locations.

» TransCanada does not appear to give sufficient consideration to how the presence of fieid
train tife systems could affect subsurface fransport. Due to the ability of field drain ile
systems to be direct conduits for transport away from the spifl site, the presence of these
drain tile systems should be specifically accounted for in the development of the integrity
Management Plan.

» TransCanada states that CPSs were identiffed through the review of lopographic maps and
infarmation. Maps provided by TransCanada indicale that the pipeline is located in areas that
are relatively flat and somelimes atop lopographic peaks or divides between watershed
areas. Ground-fruthing of topographic changes near the pipeline should be performed to
more accurately identify CPS and adequalely profect HCAs.

» TransCanada provides the following fext regarding downstream transport; "the assumgption is
made that fransport is to be constant and a spill would be intercepted within five miles
downsiream of the release locafion.” That assumption does nof appear be considerate of a
catastrophic release or a release that ocours during a simultaneous event that significantly
complicales the release intercaption/response. The description of a worst case discharge,
contained within the pending Pipeline Oif Spill Response Plan, calls for planning for a very
large refease, probably near or into a very sensitive area (HCA) during inclement weather
conditions. With stream/river flow velocities of five mifes per hour or mare during rain storm
events; It is very unfikefy that all or even some of the oil would be confained within five miles
down stream of the release point. As a point of reference, planning requirements for fixed
facilities under the Oif Poliution Act of 1990 (OFA 80}, must calcufate down stream planning
dislances for worst case discharges. In most instances, these distances are 15-20 miles or
mare. This calculation formula takes into account the dynamics of water body, trave! fime,
properties of the oil product and others. The staging of limiled response rescurces, finite
access and recavery locations and other logistical fssues make complete containment
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(interception) o a moving water refease within five miles downstream an unlikely occurrence.
To improve upon response success, the development of HCA-specific response slralegies,
including planning for mare significant downsiream transport is highly recommended. This
topic is also discussed as part of Task 4.

BIFIOF0452-4 31 QOcrober 31, 2007
Dacstt 97460



South Dakota Public Utilities Commission
TransCanada Keystone Pipelineg, LP
Application Review for Construction & Operation

TASK 4 DETERMINE THE ADEQUACY OF THE EMERGENCY RESPONSE PLAN [AND
OTHER ASPECTS OF EMERGENCY RESPONSE PLANNING AND
PREPAREDNESS]

Source Documents Reviewed:
» Keystone Construction Mitigation and Reclamation Plan (CMRP), Sections 3.1, 3.2,
» Pipeline Risk Assessmeant and Enviranmental Consequence Analysis, Section 5.0
» Draft Keystone Pipeline Emergency Response Plan
» Draft Environmental Impact Statement

Introduction

The purpose of this lask is to review the adequacy of the prepared Emergency Response Plan, as
required by DOT, 49 CFR part 184.107, and other aspecis of the TransCanada's preparedness
related to a pipeline release. A detailed description of emergency response planning is provided
following the Findings and Recommendations below.

Findings and Recommendations

The following recommendations are provided regarding the preparation of emergency response
planning documents and activities:

s An SPCC plan is required to be completed and then approved by a professional engineer prior
to tank facility operation. Submittal to ihe federal EPA or the slate for approval is nat required.
At this time TransCanatla has not prepared such plans pending determination of the exact
focation of the contractor yards. It is recommended that all such prepared plans be submitied
for review 30 days prior {o operation,

« The Oil Spill Rasponse Plan referenced in Appendix C of the draft EIS has been submiited in
template form and is incomplele at this time. The Oif Spill Response Plan, when compleied, is
required to be submitted to the federal DOT (Pipeline and Hazardous Material Safety
Adrninistration) prior to operation for review and comment. Approval of the plan is nof required
io allow pipeline operation but noted deficiencies must be addressed within a specific time
frame. it is recommended that this plan be reviewed for adequacy 30 days prior to operation of
the pipeline.

e An Integrity Management Plan is required to be submifted fo the federal DOT within one year
following the start of operation of the pipeline. Cerlain plan content regarding emergency
response planning is believed to be vital to for preparing for effective response to a release
incident. It is recommended that the following information be collected prior fo pipeline
operation and coniained in detail in the Oif Spill Response Plan. This information should be
reviewed 30 days prior o pipeline operation. With respect fo identified HCA and JSA
facations, at a minimurn, the folfowing should be completed:
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*  Jdentify access locations for water and land based emergency response equipment.
Detailed site-specific access information should include: fand ownership and
agreements, after-hour access requirements and other pertinent logistical information.

= The following site-specific information should be required to be collected and
contained in the Oi! Spill Response Plan and otherwise be readily available during and
emergency.

o Terrain surrounding the pipeline segment, including drainage systems such as
small strearms and other smaller waterways that could act as a conduif to the
high consequence area

o Elevation profile

o Characteristics of the product transported

o Amount of product that could be refeased

o Passibility of a spillage in a farm field foilowing the drain tile into a waterway
o Difches along side a roadway the pipeline crosses

= For reicases potentially entering moving water bodies, identify downstream at-risk
resource(s), pre-determine booming localions and response resources and pre-plan
to evaluate priorities and obfectives. Based upon available response equipmernt
location(s), mobilization fime, river current and other faciors, the assumption of a §
mile downstream planning distance does not appear be considerate of a catastrophic
release or a release that occurs during a simuitaneous event that significantly
complicales the refease interception/response. Bay Wast recommends that
downstream planning distances on the order of 20 miles be evaluated. This
information should be conlained in the Oif Spill Response Plan,

v [dentification of site-specific acceptable and unacceptable response
tactics/countermeastres and techniques based upon effecliveness, intrusiveness
(subsequent damage caused by the cleanup effort) and other considerations as
determined relevant. It is recommended that such activily be completed with input
from the South Dakola DENR and other local environmerital trustees. This information
should be contained in the Ojl Spill Response Plan.

= A model for response planning activity has been completed for the Minneapolis/St.
Paui Sub-Area through the efforfs of stale and federal agencies and industry.
Coordination of respanse strategy planning activities on the Mississippi River can be
found at the following linkc htip./mvww.umrba.orgfisa bim. 1 is recommended that such
sources be reviewed when preparing rasponse planning activities.

*  Page 24 of the Keyslone Pipeline Response Plan references that response actions
will be directed by the responding FOSC, It is recormmended that ihis staternent be
modified 1o indicate that during the public safety phase of an incident, the mast senjor
public safely official {(usually the focal fire chiel), is in charge and has full auifiority
aver the hazardous material incident and scene. As cleanup operations are
undertaken the rofe of the raesponding FOSC (lypically on scene several hours into the
incident) is to monitor cleanup progress. The pipaline operator, as the responsible
party, is ultimately responsible for the cleanup outcome and will likely be collaborating
(via a unified command structure) with SD DENR stalf to establish cleanup priorities
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and objectives. The intent of the FOSC is not direct or takeover a response, unless
requested or f it is necessary.

»  For state agency staff responding 1o pipefine refeases, It is recommended that at a
minimum the following training be obtained:

o OSHA compliance training (40 hour HAZWOPER}—salely requirement for field
personnel involved in emergency response operations.

o Incident Command Sysfem (ICS)~organizalional scheme required at ail hazardous
maferfal incidents

o Tabletop/functional exercises developed wilth representation from pipeline officials.
These activities alfow for the festing of response plan, organizational function and
the use of response rasources.

o Inland and on-water oif spifl control tactics (inciuding containment boom
deploymenit). Such training affows a beiter understanding of logistical obstacles
and limitations of response equipment.

Background

The purpose of emergency response planning is to pre-plan and prepare for expected and
unexpected events causing emergency {time-critical} conditions. With that purpose, the primary
concerns for this task are TransCanada's planning activities that address the pubiic's safety, public's
health and environmental impact in the event of a release from the construction and operation of the
pipeline. Certain emergency or contingency planning activilies are required of publis and private
entities by local, state or federal regulations as demanstrated by the need to plan for emargency
events such as: mass casually incidents, natural disasters, acts of terrorism and hazardous material
accidents. The development of an emergency planning document contains much of the critical
information to prepare far and carry-out response efforts. Sound planning will incorporate ali elements
of emergency response preparedness while locking holistically at anticipated {probable} as well as
unexpected (usually catastrophic) events. Just as important as being prepared to respond to an
emergency Is the need to prevent a release. Many of the prevention aspects associated with a
petroleum pipeline are related to the construction, maintznance and operation of the line which are
being evallated by an independent engineering firm and are not part of this analysis.

For the purpose of constructing and operating a crude oll pipeline, some of the more important
aspecls of emergency preparednass include:

» Prepare emergency response or contingency plans as required by local, state and federal
regutatory authorities.

» Establish cantractual refationships with qualified and capable response resources that can
suppart response efforts alang the entire length of the pipeline. identified resources will need
to be available 24/7/365 and be located within a reasonable response distance.

= Plan for responding to emergencies in all climates, weather conditions and terrains. Exlreme
cold or haat can [imit the effectiveness of response aclivities. For instance, acecess to a
pipeline due o heavy snow caver and equipment operation can be severely affecled during the
dead of winter.
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« Ensure that information contained in pianning documents is "refreshed” or updated anpually
and communicated to involved parties. OF particular importance are contact numbers to reach
response resources and regulatory agencies.

» Assess risk (a function of the likelihood of an event and severity of conseqguence) by
accounting for small probable and large "worst case”" discharge situations with the identification
of at-risk resources (natural and man-made).

« Adequatealy train personnel and develop specific response strategies, where possible, to
enhance response preparedness.

Evaluation Of TransCanada Emergency Planning Activities

The purpose of this deliverable is to evaluate the project emergency response plan(s) ta ensure that
the applicant has complied with all applicable emergency planning and preparedness requiremenis
and such prepared plans are adeguate {o address emergencies of varies sizes and complexities.

Emergency response planning is necessary for twe principle portions of the project—construction and
operation.

Construction

The construction of the pipeline will require the use of heavy equipment (trucks, backhoes, side-boom
CATs, trenchers, elc.). Such equipment reguires oils, fuels and other hazardous substances to
support its operation and maintenance. The construction of field support centers ar “contractor
yards” are locales where materizls and supplies will be staged for use and machinery is parked. For
the State of South Dakaota, Keystone Pipeline will be establishing two of these support areas (Yankton
and Kingsbury). According to information contained in the project EIS, each contractor yard will be
constructad with two ar three 10,000 gallon above ground tanks (AST) for diesel fuel and one 10,000
gallon AST for gasoline. These tanks will support the on-site fueling of vehicles and eguipment with
capacities varying typically from 20-200 gallons. Other materials used for equipment maintenance
purposes are typically found in smaller 1-5 gallon containers such as hydraulic fluids and [ubricating
oils. Contractor vards are approximately 20 acres in size and will be utilized for weeks {o months
over ihe life of the construction phase.

As temporary structures, AST construction and operation must cbserve the follawing requirements
per state and federal regulatory standards.

« Be supporied by and adhere to all of the requiremenis of a Spill Prevention Control and
Countermeasure {SPCC) pian as specified by 40 CFR part 112

+ Be construcled of compatible materials and to DOT, APl ASTM and/or other applicable
regulatory or industry storage tank standard.

» Adhere to and all Iocal and naticnal fire code requirements.
+ Be properly registered, if necessary, with state and federal regulatory programs.

» Be inspected for working condition prior to installation and daily during use.
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« Be assembled with adeqguate secondary containment, overflow prevention and leak detection
systems.

» Be supported by adequate fuel fransfer procedures, persannel training, on-site spill response
materials and contracted local spill response resources.

For planning purposes, potential release causes that shouid be addressed include:

» Mechanical failure of any part of a tank system (overfill protection, piping, corrosion of the tank,
elc.)

»  Vandalism, theft or act of terrorism
» Sever weather—tornadoe or thunderstorm/lightning

» Operational accidents—overfills during transfars

The principie planning decument required (o address prevention, preparedness and release response
measures during the construction phase of the pipeline is a Spill Preventicn Contfrol and
Countermeasures (SPCGC, 40 CFR part 112) plan. One SPCC plan will he necassary for each
contraclor yard.

Operation

Onece construction is complete the pipeline will be hydrostatically tested prior to being placed into use
to transport crude oil. The two principle federally required planning documents that address
preparedness and response during the line's operation is an Oil Spill Response Plan (48 CFR part
184.107) and the Integrity Management Plan (48 CFR part 195.452).

Oil Spill Response Plan

The intent of this plan is to describe the operator’s overall preparedness to respond to oll discharges
over the entire length of its line. Information in this plan wouid be accessed during an emergency.
Compaonents of the plan include:
» Identification that the pipeline can cause significant and substantial harm to the environment.
= The evaluation of a "worst case discharge” event—calculation of the largest lass of oil from the
fine during inclement weather.
« Identification of response resources (in-house and contracted).
» |dentification of enviranmentally and economically sensifive areas.
« Emergency nolification contact numbers
+ Respaonse iraining provided to company employees and drills/exercises conducted to test
response procadures.
» Prepare the document to be cansistent with the federal National Contingency Plan and Area
Contingency Plan,
= Ensure the profection of safety at a response site.

BIIO70452-4 a6 Ocrober 31, 2007
Doesit 97460



South Dakota Public Utifities Commission
TransCanada Keystone Pipeline, LP
Applicatlon Review for Censtruction & Operatien

Inteqrity Managemeant Plan

This plan has two primary responsibilities—detailing how the operator is preventing and detecting a
release and how it will respond to a release in an identified High Consequence Area (HCA) and
Unusually Sensitive Area (USA). HCA's and USA’s are defined as those areas that based upon the
line's proximity could cause substantial harm if a release were to occur. These areas include certain
populaied areas, navigable waterways, drinking water sources and state/federal designated
ecological resources. This aspect of the plan is meant as a pre-planning tool to identify excaptionally
vuinerable areas and propose prevention and mitigative measures to protect them.
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TASK S DETERMINE THE ADEQUACY OF THE PROPOSED CONSTRUCTION,

MITIGATION, AND RECLAMATION PLAN TO RESTORE AFFECTED AREAS
BACK TO FULL PRODUCTIVITY IN A REASONABLE TIMEFRAME

Source Documents Reviewed: Conslruction Mitigation and Reclamation Plan

Intraduction

This fask involves the svaluation of the TransCanada Keystone Pipeling L.P. (Keystone) Construction
Mitigation and Reclamation Pian {Plan} prepared by Universal Ensco, inc. fo assess its adequacy to
ensure areas affected by projectrelated activities would be restored to original productivity within a
reasonable timeframe along the proposed Keystone Pipeline Project route,

Findings and Recommendations

Bay West find that the construction mitigation and reclamation practices included in the Plan are
generally adeguate and compiy with pipeline industry standards. The following discussion provides
findings of where the Flan could be improved and offers recommendations for spacific conditions to
be included in the South Daketa Public Utilities Commission (3D PUC) permit.

SECTION 2.0 - GENERA!L CONDITIONS

General conditions in Sechion 2.0 of the Plan provide standard measures for mitigating adverse
impacts to the environment and landowners affected by the project. The fellowing findings and
recommendations shouid be noted io further mitigate impacts resulting from the project.

Environmental Inspection

The Plan did not specifically stipulate the use of an environmental inspector during and after
zonstruction. Envirenmental inspectors are commonly used by pipeline companies on large-scale
construction prajects. Requiring at least one environmenta! inspector per construction spread during
the proposed project would help ensure compliance with the SD PUC's permit, other environmental
agency permits and approvals, and landowner agreements. Bay West recommends the following
conditions to be included in the SD PUC permit:

At least one environmental inspector is required for each construction spread during consiruction
and restoration to help ensure compliance with the PUC’s permif, other environmental agency
permit conditions, and landowner requirements. Environmental inspectfors shall have peer slatus
with all oifier activity inspeciors and shall have the authority to order appropriale corrective
aclions or to stop activities that violate the environmental requirements,

The environmenial inspeclor shall keep records of compliance with regard lo environmental
conditions of the SD PUC Permil, and the miligation measures proposed by TransCanada, and
other Federal or state environmental permits during the construction and restoration phases of the
project.

Noise Contral

Naise impacts from a pipeline project are generally categorized in two ways: 1) short-term temporary
impacts resulting from the use of construction-related equipment and 2} long-term permaneni impacis
resuiting from (he operaticn and maintenance of the facility.
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The proposed project crosses areas that are sensitive to construction-related noise (e.g., residential,
commercialfindustrial areas, active livestock areas, efg.). To help ensure that sensitive areas in the
vicinity of construction activities would not be affected by noise levels, Keystone stipulated it would
minimize noise during non-daylight hours and would attempt to abide by municipal bylaws in noise-
sensitive areas and would install noise attenuation at above-ground facilities, if necessary, to ensure
that noise levels comply with the applicable state or local standards.

The United Staies Department of State has indicated in its Environmental Impact Statement that it
would require Keysione fo set up a hotiine to enable individuals to contact Keystone in the event that
construction noise levels affect them. In those instances, Keystone should conduct noise
assessment surveys at the affected area to ensure that the noise attributable to construction does not
exceed Day-Night Sound Level (Ldn) of 55 decibels of the A-weighted scale (dBA). In the event that
construction noise cannot meet regulated levels, Keysione should work with these individuals to
develap an acceptable alternative construction work plan. In addition, Keysione should ensure that
construction equipment would be operated on an as-needed basis and would be maintained to
manufacturers’ specifications to minimize noise impacts.

Noise from pump station operation could also result in long-term impacts on nearby residences.
Keystone conducted noise studies suggesting that noise generated by the pump stations would not
exceed the criterion of Ldn of 55 dBA al any nearby residences. Although noise impacts from the
electrically powered pump stations are projected to be minor, Keystone should perform a noise
assessment survey during operation to confirm the level of noise at each listed noise-sensitive area.

In the absence of specific measures proposed by Keystone to mitigate for noise impacis associated
with noise generated by operating the pump staticns and by construction-refated activities, including
around-the-clock horizontal directional drilling {HDD) activities proposed near residences at the
Missouri River crossing near Yankton, Bay West recommends the following conditions be included in
the SD PUC permit:

Keystone shall perform a noise assessment survey during operation to confirm the level of noise
at each listed noise-sensitive area. If the noise sfiributable lo operation of any pump station
exceeds 855 dBA Ldn at any nofsg-sensitive area, Keystone shall implement nofse mitigation
measures {o ensure that regufation fevels are not exceeded.

The criterion of Ly, of 55 dBA shall be adopted for horizontal directional drilling operations near
residences, or Keystone shall develop a plan for South Dakota Publfic Ulililies Commission review
and approval that includes specific measures to mitigate for noise impacts from drilling cperations
guring non-tdayltime hours. Measures may include the instaflation of a temporary noise barrier
system al the directional drill site.

Weed Control

The measures included in the plan for weed control are sufficiently prepared and generally comply
with standard industry praclices. However, Bay West recommends including the following conditions
to the SD PUC permit with regard to herbicide application:

Keystone shall obiain landowner consent in writing prior o herbicide application.
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Keystone shail inform landowners of the brand name/active ingredient, the application method,
and application rate for each herbicide planned for use on this project.

Keystone shall make avallable a copy of the herbicide's MSDS information.

Dust Control

The measures included in the plan for dust control are sufficiently prepared and comply with standard
industry practices, with one exception. Bay West recommends including the following condition to the
S0 PUC permit;

Keystone shall cover all open-bodied trucks while in motion to minimize fugitive diust emissions.

Road and Railroad Crossings
The measures included in the plan for road and railroad crossings are sufficiently prepared and

comply with standard industry practices, with one exception. Bay West recommends including the
following condition to the SD PUC permit:

Keystlone shall coordinate with emergency responders where project-related activifies oceur near
road and railroads and where road closures are necessary.

SECTION 3.0 SPILL PREVENTION AND CONTAINMENT
A comprehensive assessment of the adequacy of the proposed remediation efforts related to spills in
provided under Task 6 of this document.

SECTION 4.0 LJPLANDS (AGRICULTURAL, FOREST, PASTURE, RANGE / GRASSLANDS)
Approximately 97 percent of the proposed project crosses upland areas consisting of agricultural,
forest, pasture, range and grasslands. Projeci-related activities will cause short-term impacts to
these areas during and after construction of the proposed facilities. Unavoidable short-term impacts
to upland areas weuld include but are not limited {o vegetation disturbance and clearing; soil erosion;
segregation of topsoll; compaction to prime farm soils; interference with irfigation practices; and
damages to drain tiles systems. Section 4.0 of the Plan outlines construction and mitigation
procedures that would he implemented to minimize impaclts lo these areas. Keystone would also
comply with conditions of landowner agreements, and any necessary federal, state, and local agency
permits and approvals that may apply to the project. The measures outlined in the Plan were found
to be sufficiently prepared and comply with standard industry practices, with few excaptions, to
minimize construction-related impacts and to restore the affected upland areas to preconstiuction use
and productivity. The following findings and recommendations should be noted to further mitigate
project-related impacts to upland areas.

Topsoil Removal and Storage

The Plan specifles measures to conserve the productivity of topsoil affected by project-related
activities. In cultivated agricultural lands, Keystone proposed a trench line-only topsoill segregation
technigue. Using this technique, topsoll would be segregated from the trench line and stored on
undisturbed topsoil next to the trenich in the area where the pipe would be strung, welded, and stored
before lowering-in and backfiliing. Trench line-only {opseil segregation would minimize the quantity of
lopsoil disturbance, and the amount of topsoil excavated thereby reducing the potential for wind
erosion of excavated topsoil. Further, it would preserve a larger amount of undisturbed existing root
stock. Leaving as much of the sod and root layer intact as practical would increase the prabahility
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that post-construction revegetation would be successful and reduce the potential for weedy plant
species to become a dominant component. However, subsoil excavated from the trench would be
placed directly on undisturbed topsail on the non-working side of the right-of-way (also referred io as
the subsoil storage area or the spoil side), thereby increasing the potential for mixing of topsoil and
subsoil in these areas especially during bacldiling. Mixing of subsoil with topsail, particularly in
agricultural lands, diluies the superior chemicai and physical properties of the topscil and lowers sail
fertility and the ahility of disturbed areas to revegeiate successfully. To minimize the potential for
mixing of topsoil and subsoil, Bay West recommends including the following condition to the SB PUC

permit:

Unless the fandowner specifically approves otherwise, topsail shall be segregated either along the
full right-of-way or from the trench and subsoil storage area in aclively cullivated or rofated crop
lands and pastures, residential areas, hayfields, and other areas af landowner request.

In deep soils (more than 12 inches of topsoil), segregate at least 12 inches of fopsoil unless
atherwise specified by the landewner. In soils with less than 12 inches of iopsoil make every
effort o segregafe the enfire topsail layer. Where topsoll segregation is required, maintain
separation of salvaged topscii and subsoil throughout afl consfruction activities. Segregafed

topsoil may not be used for padding the pips.

Temporary Ergsion and Sedirment Conirol
The measures Included in the plan for temporary erosion and sediment control are sufficiently

prepared and comply with standard industry praclices, with one exception. The plan specifies
temporary slope breakers (section 4.5.4) and permanent slope breakers (section 4.11.5.2) will be
installed on siopes greater than 5 percent in non-cultivated areas with adequate spacing
requirements. However, Keystone proposes lo install the slepe breakers at a gradient of 2 {o B
percent. Standard practice is to install the slope breaker at a gradient of 2 to 4 percent. Logically, the
slope breaker should be installed at a slope less than or equal to the minimum slope threshold {i.e., 5
percent). Bay West recommends including the following condition in the SD PUC permit:

Install temparary slope breakers on siopes greater than 5 percent on non-cultivated lands where
the base of the siope is less than 50 feet from a waterbody, wetland and road crossings at the

foflowing spacing (closer spacing may be used if necessary):

Slope (% Spacing (feei)
515 300
=15 - 30 200
=30 100

The gradient of each slope Greaker shail be 2 to 4 percent.

Trenching
The plan specifies measures that will be implemented during frenching activities, including safety

measuras if blasting becomes necessary to remove rock from the trench line. In addition to
provisions provided In the Plan, Bay West recommends including the following in the SD PUC Permit
to better ensure safety during trenching operations and further minirnize the effects of blasting:
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In addition to provisions provided in the Construttion and Mitigation and Reclamation Plan,
Keystone shall install excilusion fencing around the perimeter of the pipe trench or pit excavations
in residential areas if the french/pit would remain apen during non-working hours.

Keystone shall alse comply with the following to further minimize the effects of biasting and fo
better ensure safety during blasting operations:

8) post warning signs, flags, and barricades;

7) sound warning horns or sirens;

8) follow procedures for safe siorage, handling, loading, firing, and disposai of explosive

malerials;
8) coardinate with emergency responders as necessary,; and
10) blasiing shall be conducted by registered blasters.

If blasting wilf occur within 150 feet of structures, Keystone shall use an independent cantractor to
inspect structures before blasting and other locations if requested by the fandowner. Post-biast
inspections would be performed as warranted. During blasting, the independeant contractor shafi
monitor ground vibrations at the nearest structure within 150 feet.

Keystone shall evaluate any damage complainis assocfated with blasting activities. In the unlikely
event that blasting would affect nearby water wells, Keystone shall provide alternative sources of
waler or otherwise compensate affected landowners. Keystone shall also compensate
landowners If buildings or structures are damaged as a result of the blasting aclivities.

Padding and Backfiliing

The measures included in the plan for padding and backfilling are sufficiantly prepared and comply
with standard industry practices, with one exception. One stipulation states if it is impossible to avoid
water-related damages, Keystone shall reascnably compensaie the landowners for the damages ar
shiall correct the damages s0 as to restore the land, crops pasfure, water courses, efc. to their
preconstruction candition. Bay West recommends including the following in the SD PUC Permit:

If it is impossible fo avoid walerrelated damages, Keystone shall reasonably compensate the
landowners for the damages and shall correct the damages so as lo restore the fand, crops
pasture, water courses, efc. to their preconsiruction condition.

Clean Lip
The measures included in the plan for cleanup actlivities are generally sufficienlly prepared and

comply with standard industry practices. However, seme fanguage should be more specific. Bay
West recommends including the following additional measures in the SB PUC Permit:

Keystone shall commence cleanup operations immadiately following bacidfill operations.
Complete final grading, fopsoil replacement, and installation of permanent erosion controf
structures within 20 days affer backdilling the trench {10 days in residential areas). If seasonal or
other weather conditions prevent compliance with these time frames, maintain temporary erosion
controls {temporary slope breakers and sediment barriers) unlil conditions allow completion of
cleanup.
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Reclamation and Reveogetatian

The measures included in the plan for reclamation and revegetation are generally sufficiently
prepared and comply with standard industry practices. However, Bay West recommends including
the following additional requirements in the SO PUC Permit:

In addition ta provisions provided in the Construction and Mitigation and Reclamation Plan,
Keystone shall comply with the following provisions when implementing measures included In
Section 4.11, Reclamation and Revegstation:

5) Relieving compaction: submit and obtain written approval from the 8D PUC on a winterization
plan if canstruction will continue info the winter season when conditions could delay
sticcessiul de-compaction, topsoll replacement, or seeding until the following spring.

6) Rock removal: rock excavated from the trench may be used to bacidill the trench only o the
fop of the existing bedrock profile. Rock that is not returned to the french shouid be
considered consiruction debris, unless approved for use as mulch or for some other use on
the canstruction work areas by the landowner.

77 Mulching: Apply mulch on ail slopes (except in actively cultivated cropland) concurrent with or
immediately after seeding, where necessary to stabjlize the soil surface and to reduce wind
and water erosion. If anchoring with liquid mulch binders, use rates recommended by the
manufacturer. Do not use ffquid mufch binders within 100 feet of wetlands or waterbodies.
Muilch before seeding if;

c. final grading and insitallation of permanent ercsion control measures will not be
completed in an area within 20 days afler the trench in that area is bacidiilted (10 days
in residential areas); or

d. construction or restoration activity is interrupted for extended periods, such as when
seeding cannot be completed due 1o seeding period restrictions.

8) Erosion Control Matting: Install erosion controf fabric on waterbody banks at the lime of final
bank re-comiouring as showrn in Defail 4 in the Plan, unless riprap or other bank stabilization
are employed in accordance with federal, state, and local permits and approvals.

Forested Lands

The measures included in the plan for forested lands are generally sufficiently prepared and comply
with standard industry practices. One stipulation states that if frees of commercial or other value to
the landowner are o be removed, Keystone shall allow the landowner the right io retaln awnership of
ihe trees with the disposition of the trees o be negotiated prior to ciearing. This pravision does not
include requirements for reascnable compensalion o landowners for the value of the timber. Bay
West recornmends including the following in the SO PUC Permit:

If trees need (o be removed that have commercial or ather vaiue to affected landowners,
Keystone shall compensate the landowners fair market value of the trees to be cieared and/or
allow the landowner the right to retain ownership of the felled irees.

Operation_and Mainienance

The measures included in the plan for operation and mainienance are generally sufficiently prepared
and comply with standard industry practices, with a few minor exceptions. One stipulation states that
Keystone will conduct post-construction monitaring after the first growing season. It is standard
industry practice to perform post-construction monitoring after the first and second growing seasons.
A second stipulation states that Keystone shall monitor yield of cultivated lands impacied with the
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help of an agricultural specialist, when requested by landowners. Yield monitoring should be offered
in all cases, unless specifically declined by specific landowners. Bay West recommends including the
following stipulatians in the SD PUC Permit:

Conduct follow-up inspections of all disturbed areas after the first and second growing seasons to
defermine the success of revegetation. If afier the first growing season, revegetation is
successful, no additional monitoring would be required.

In cuitivated areas, Keysione shall monitor for at least two years the yield of land impacted by
construction using agricultural specialisis in all cases, unless specifically declined by specific
landowners.

SECTION 5.0 PRAIN TILE SYSTEMS

Much of the proposed project crosses areas that may contain drain tile systems. Project-relatec
activities will cause short-term Impacts io these systems during and after construction of the proposed
facilities. The mitigation measures included in the plan for affected drain tile systems are sufficiently
prepared and comply with standard industry practices. However, Bay West recommends including the
following additional requirements in the SD PUC Permit:

Location information of drain tiles exposed during the project shall be colflected by a crait
inspector, environmenfal inspector, or ils equivaleni, using a sub-meler accuracy Giobai
Fositioning System, or at @ minimum, by accuraltely documenting the pipeline station numbers of
each exposed drain tile. Keystone shall maintain on file the drain tle loeation infaormation and tile
specifications (e.g., diameier, iype, depth, elc.). Fufure availability of this information would be
essential to relocate drain files in the avent a pipeiine lealdspill accurs during the operation of the
facility and would help in a spill recovery effort fo contain transport of pipeline liguids via drain
tiles.

SECTION 6.0 WETLAND CROSSINGS

The proposad project will cause short-term impacts to up to 98 acres of wetland/riparian areas in
South Dakota. The area is less than 3 percent of the entire project area within South Dakota. Most
of the wetlands crossed are palustrine emergent wetlands. Less than one percent of the wetlands

affected are forested.

Section 6.0 of the Plan outlines construction and mitigalion procedures that would be implemented to
minimize impacts to wetlands crossed by the proposed project. Keystone would also comply with
conditions of iis federal, state, and local permits and approvals that must be obtained prior to
beginning project activities within wetlands., Wetiand miligation measures outlined in the Plan were
generally found to be sufficiently prepared and comply with slandard industry practices in wetland
areas. The following findings and recommendations should be noted to further mitigate impacts

resulting from the project.

Easement and Warkspace

Keystane stipulated that the width of the construction right-of-way shall be reduced to 85 feet or less
in standard wetlands unless non-cohesive scil conditions require uliization of a greater width.
Standard industry practice is o reduce the width to 75 feet in standard wetlands. Keystone also
stipulated that il would locale all extra work areas (such as staging areas and additional spoil starage
areas) at least 10 feet away from wetland boundaries. Standard industry praclice is to locate exira
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work areas at least 50 feet away from wetland boundaries, except where the adjacent upland is
actively cultivaled or rotated cropland or other disturbed land. Bay West recommends including ihe
following stipulations in the SO PUC Permit:

Unless a wetland is actively cullivated or rotated cropiand, limit the widih of the construction right-
of-way to 75 feet or less in standard wetlands unless non-cohesive soff conditions require

utilization of a greater width.

Unless a wetland js actively cultivated or rofated cropland, locale all extra work areas (such as
staging areas and addftional spoil storage areas) at Ieast 80 feet away from welland boundaries.
Limit clearing of vegetation between extra work areas and the edge of the welland fo the
construction right-of-way. Wetland boundaries and buffers must be clearly marked in the field with
signs and/or highly visible flagging unti! construction-related ground disturbing aclivities are
complete.

Operation and Mainienance

Keystone stipulated that it would not conduct vegetation maintenance over the full width of the
permanent right-of-way in wetlands. However, to facllitate perjodic pipeline corrosion/leak surveys,
Keystone would maintain a corridor centered an the pipeline and up to 30 feel wide in an herbaceous
state. In addition, trees within 30 feet of the pipeline that are greater than 15 feet in height may be
selectively cut and removed from the permanent right-of-way, Siandard industry practice is to
maintain a corridor centered on the pipeline up to 15 fest wide and to selectively cut trees greater
than 15 feet in height within 15 feet of the pipeline. Bay West recormmends including the following
stipulations in the SD PUC Permit:

Do not gonduct vegetation mainfenance over the full widih of the permanent right-of-way in
wetfands. However, to facilitate periodic pipeline corrosion/leak surveys, a corridor centered on
the pipeline and up to 15 feet wide may be maintained in an herbaceous state. (n addition, frees
within 15 feet of the pipeline that are grealer than 15 feet in height may be selectively cut and
ramoved from the permanent right-of-way.

SECTION 7.0 WATERBODIES AND RIPARIAN LANDS

The proposed project would cause short-term impacls to several waterbodies and riparian lands.
Keystone would minimize impacts on surface waters by implementing the waterbody construction and
mitigation procedures contained in Seclions 7.0 of the Plan. Keystone would alsc comply with
conditions of its federal, stale, and local permits and approvals that must be obtained prior to
beginning project activities that affect waterbodies and riparian areas. Waterbody crassing methods
and mitigation measures outlined in the Plan were generally found to be sufficiently prepared and
comply with standard industry praclices for waterbodies and riparian areas. The foliowing findings
and recommendations should be noted {o further mitigate impacts o waterbodies and riparian Iands
resulting from the project.

Easement and Warkspace

Keystone stipulated it would locate all extra work areas (such as slaging areas and additional spofl
storage areas) at least 10 feet away from the water's edge. Standard Industry prachice is to locate
extra work areas at least 50 feet away from waler's edge, except where the adjacent upland is
aclively cultivated or rotated cropiand or other disturbed land. Bay West recommeands including the
following stipulations in the SD PUC Permit:
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Locate alf extra work areas (e.g., staging areas, additional spoil storage areas, efc.) at least 50
feet away from water's edge, excepl where the adiacent upland consists of actively cultivated or
rotated cropland or other disturbed land. Limit clearing of vegelation between extra work areas
and the edge of the wetland to the construction right-of-way. Work area boundaries and buffers
must be clearly marked in the field with signs and/or highly visible flagging until construction-
related ground disturbing activities are complete.

All spoil from minor and infermediate waterbody crossings, and upland spoil from major
waterbody crossings, must be placed in the cansfruction right-of-way at least 10 feet from the
walter's edge or in additioral exira work areas.

Operafion and Maintenance
Keystone did not include a section in ils plan that addresses post-consiruction operation and

rmaintenance aclivities. Bay West recommends including the following stipulations in the SD PUC
Permit:

Limit vegetation mainfenance adjacent fo waterbodies to allow a riparian strip at least 25 feet
wide, as measured from the walerbody's mean high water mark, to permmanently revegetate with
native plant species across the eniire canstruction right-of-way. However, io faciitate periodic
pipeline corrosion/fleak surveys, a corridor centerad on the pipeline and up fo 10 feet wide may be
maintained in an herbaceous siate. In addition, irees that are localed within 15 feet of the pipeline
that are greater than 15 feet in height may be cut and ramoved from the permanent right-of-way.

Pesticides and herbicides shouid be used in accordance with their fabel instructions and should
be used in or within 100 feet of a walerbady except as alfowed by the riparian landowner, and
appropriate fand managerment or stale agency.

SECTION 8.0 HYDROSTATIC TESTING

Water from up to five streams in South Dakola would be used io hydrostatically test the pipe during
the final phases of the project. Provided Keystone oblains and complies with the necessary permits
and approvals for the appropriation and discharge of hydrostatic test water, the measures Inciuded in
the plan for hydrostatic testing are sufficiently prepared and comply with standard industry praciices,
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TASK 6 DETERMINE THE ADEQUACY OF THE PROPOSED REMEDIATION EFFORTS
RELATED TO SPILLS

Source Documents Reviewed: Keystone Pipeline Emergency Response Plan

Introduction

The necessity to remove (cleanup) cil from the environment is primarily based upan the risk it poses
to human health, safety and environment. For instance, risk-based corrective action, developed to
address environmental repair caused by leaking underground petroleum storage tanks, often involves
leaving some contamination hehind—allowing “*mother nature” {o complete the job. Petroleum
products, hydrocarbon molecules, are fairly amenable to the natural biclogical breakdown processes.
The completeness of a cleanup (determination of “how clean is clean”) is driven primarily by state and
local environmental regulatory agencies.

Following the Findings and Recommendation section is narrative regarding the two phases of the
cleanup process—immediate and long-term.

Findings and Recommendations

Bay West find that the proposed remediation efforts related to spilis to be adequate and
consistent with industry practice. To allow for a more expedient decision process and a mare
favorable cleanup otttcome, it is encouraged that specific cleanup techniques be evalualed in
advance for at least all identified HCA and USA locations, to be consistent with the findings
outlined in Task 4 of this report. No other recommendations are offered.

Background

immediate Cleanun

Immediate actions are required following a release fo "stabilize” the situation. During this time the
immediate threats to the public’s safety, health and environment are managed usually by cantaining
and then physically removing the bulk of oil on land or in the water. This pracess, depending upon
the size of the release and circumstances, can take days to weeks and can involve such actlions as
pumping, soil excavation, on-water recovery with boals, shoreline cleaning, etc. Immediate cleanup
actions may result in a thorough or sufficient cleanutp and not require any or minimal additiona}
cleanup or monitoring effort. Those vested parties responding during the emergency phase of a
release {environmenial regulators, fire department, pipeline company), are expected to develop an
immediate cleanup action plan consisting of objectives and priorities which are often based upon the
following faciors:

» Overall life-safety, public health and environmental threats
« Timing and amount of available respense equipment and personne!
« Weather conditions, site access and other logistical issues

It is true thal each incident is unique in its requirements ko complete the cleanup. The availability and
identification of the correct type and amount of response resources is critical during the early phases
of a response. For instance, in sorme cases where the pipeline s remotely located, the creation of a
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make-shift road may be necessary. This would require heavy equipmeant and possibly gravel. (nland
and water-way spill response training can help responders develop techniques and prepare for the
challenges and eventualities of a release. Response efforts often involve around-the-clock
operations for the first several days to as quickly as possible contain and recover oil. The
development of specific response sirategies (at least at HCA and USA locations), and the regular
tesling (practicing) of those sirategies, will help to minimize the threat to the public safety, public
health and the environment.

Long-term Cleanup

If the natural resources have sustained damaged or remain threatened due o un-recovered
contamination, long-term remediation {(cleanup), monitoring and/or restoration {returning the resource
to a pre-spill state} activities may need to he considered. Ground water contamination is often of
concem for land based releases and is monitored with the use of monitering wells. This approach
allows for the extent and magnitude of ground water contamination to be evaluated through time.
The success of ground water remediation can be limited depending upon the technology used.
Clean-up goals, or desired levels of specific confaminants allowed to remain in the environment (air,
soil, surface and ground water), are commonly established by state and federal environmental
regulalory agencies.

Natural Resource Damage Assessment: 15 CFR Part 990 {National Oceanic and Atmospheric
Administration) enables the designaied stale frusiee (DENR) to complete, with or without the
involvement of the responsible parly, a natural resource damage assessment (NRDA). The
assessment is intended to determine, quantify and propose a remedy due the effacts of the spill and
any remediation. It accounts for the "services of the resource lost” on behalf of the state. [tis not g
penalty mechanism bui rather seeks a cornpensaltory seltlement in returning the resource to its
original state. Forinstance, if during a pipeline release the best approach, to minimize public safety,
health and environmental damage was o burn the spill, and in so doing destroyed several acres of
forest area, the NRDA would evaluate the cost of the iost resource and develop a restoration plan.
From the CFR regarding NRDA aclions:

“This goal is achieved through the relurn of the injured natural resources and services to baseline and
compensation for interim losses of such natural resources and services from the date of the incident
untif recovery. The purpose of this part is to promote expeditious and cost-effective restoration of
natural resources and services injured as a result of an incident. To fulfill this purpose, this part
provides a natural resource damage assessment process for developing a plan for restoration of the
injured natural resources and services and pursuing implementation or funding of the pfan by
responsible parlies. This pait also provides an administrative process for involving interested parties
in the assessment, a range of assessment procedures for identifying and evaluating injurias to natural
resources and services, and a rmeans for selecting resforation actions from a reasonable range of
alfernatives.”
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TASK 7 HYDROGEOLOGIC AND GEOLOGIC VULNERABILITY

Source Documents Reviewad:
» United States Department of State, Draft Environmental Impact Statement, for the Keystone
Qil Pipeline Project, August 10, 2007 (USDS, 2007).
» United States Geological Survey
http://geclogy.usgs.goviconnections/fws/landscapes/karst_map.htm
« South Dakota Geological Survey (SDGS) Department of Environmental and Natural Resource
Mans including:
o Geolngic Map of South Dakota, 2004,
o First Occurrence of Aquifer Materials, South Dakoeta, including:
»  Map 2, Clark County
Map 3, Marshall County
Map 4, Brown County
Map 12, Minor County
Map 14, Yankton County
Map 15, Beadle County
Map 24, Kingsbury County
Map 25, Hutchinsan County
Aquifer Materials maps were not available for Day, Hanson, and McCook Counties.
o SDGS Geologic Quadrangle Maps have not been developed for the study area.

Introduction

The purpose of Task #7 was to review the applicant’s filings and avallable hydregeological
publications for the pipeline area and identify areas where the geology would be highly susceptible to
a crude oil release from the pipeline. Our assessment of sensitive geoclogic and hydrogeologic areas
primarily consisted of attempting to identify the most highly susceptible areas where surface
contamination may reach groundwater resources and potential catastrophic events like landsiides,
sinkholes that change topography that could rupture the pipeline. The hydregeoiogic evaluation,
focusing primarily on drinking water source area protections, was addressed as part of Task 3.
Therefore, this assessment focuses mainly on geclogically sensitive areas.

Bay West's review was limited by time and to available published geociogic maps in conjunction with
the summaries provided in the Draft Enviranmental impact Statement (DEIS). In addition, several
attempts were made to contact representatives of the SDGS to discuss conclusions and summaries
of the hydregeclogic and geologic data. However, the SDGS was not available during the time of the
review,

Findings and Recommendations

The DEIS presents a general overview of polentially sensilive geologic and hydrogeologic areas. The
DELS geolagic summary generally coincides with SDGS geoiogic maps reviewed.  The type of
geologic materal present at the surface determines the vertical trave! ime for waler-soluble,
geologically inert contaminants released at the surface to reach the uppermost aguifer. Travel times
are controlled by the permeabillity, and thickness of the geolagic materials through which
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contaminants would move. The sensitivity of an aquifer is inversely proportional to the time of travel.
Longer travel times are asscciated with both & greater degree of geologic protection and reduced
sensitivity to ground-water pollution. Shorter travel times represent an increased sensitivity and an
inability to protect ground water from vertical contaminant movement. However, high sensitivity does
not indicate that water quality has or will be degraded. Low sensitivity does not guarantes that
ground water will remain pristine.

In general the current published geologic maps available for the pipeling route do not contain enough
detailed information about distribution of surficial geclogic materials and bedrock outcraps to allow far
a complete evaluation of hydrogeologically and geologically sensitive areas. One potential highly
susceptinle geclogic feature is the Niobrara Formation, a carbonate rock that can form fissures up to
1,000 feet long and 100 feet deep. Carbonate bedrock are typified hydrogeologically by very high
flow rates along interconnected, solution-enfarged fractures and cavities, which may result in a very
high sensitivity area where present, typically regardiess of the depth to the water {able.

The DEIS indicates the Niocbrara Formation may be present in the southern half of the state from mile
post {(MP) 353 to 436 (Nebraska border). It also states that karst features are found in southern
portions of Miner County, northern Hansoen County, southern Hutchinsen County, and all of Yankton
County (ENSR 2006a). However, it does not describe what these features are. The USGS dafines
Karst as a fype of topography that is formed over limestoneg, gypsum, and other rocks by dissolution.
it is characterized by sinkholes, caves, and underground drainages. Human activities can negatively
impact karst areas, resulting in subsidence and ground-water contamination. USGS maps indicate
that Karst tamrain is potentially present in the southern half of the study area. The SDGS First
Occurrence Aquifer Maps indicate the Niobrara Formation is the first aquifer present in Beadle
County, although it is greater than 100 feet below the ground surface and as you move south it can
be between 50 to 100 feet below the ground surface. The aguifer maps suggest that the Niobrara
Formation may cover a larger area than summarized in the DEIS. The Geologic Map of South
Dakota indicates that the surficial Quaternary deposits can be as thick as 300 feet. However, depth
to bedrock was not provided cn the maps reviewed.

in concurrence with the DEIS, Bay West recomments that addiiional measures be performed o
assess the thickness of overburden and distribution of bedrack outcrops in the karst areas.
Additionally, a detailed review of depth to bedrock maps, boring logs, and well logs should be
completed to confirm the thickness of overburden and bedrock type along the pipeline ROW. This
review could be supplemented throtigh meetings with the SDGS and a field walking survey in areas
where available information is imited and areas that have a poteniial for landsfides, sinktholes, and/or
flooding where topography can change rapidly. Also, it is recommended that the karst features in
Miner County, northern Hanson Counly, socuthern Hutchinson County, in the DEIS be further
described and an analysis of their potential impacls o the stidy area be completed.

We recormmend that TransCanada reporl each idenfified karst oufcropping and areas of shalfow
overburden (less than 50 feet in depth) that they are aware of or identify in the future that exist within
0.5 miles of the pipeline ROW lo the SDGS, SD PUC and United Siates Department of
Transporiation (USDOT). in addition ta the karst areas, the Environmental Analysis section of the
DEIS summarized other potential impacis and miligation measures which in some instances included
recommendations for further evaluation in the study area. These recommendations coult bast be
addressed as conditions of the PUC issuing a construction permit for the project. Findings associated
with this more detafled review should be provided to the USDQOT, the SD FUC and the Geological
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Survey. The USDOT may use the findings to assess if this new information would cause some areas
to be defined as geologically sensitive High Consequence Areas.

TASK 8 DOCUMENT REVIEW AND COMPLIANCE

Bay West reviewed the applicable sections of Administrative Rules of South Dakota for Energy
Faciliies(ARSD 20:10:22). The applicants filings reviewed in association with this project were found
to be in compliance with sections ARSD 20:10:22: 13, 14, 15, 18, 17, 18, 20, 21, 23, & 38 and in
general accordance with other regulations regarding envirenmental issues.

TASK 9 UNIDENTIFIED IMPACT ISSUES OF CONSEQUENCE

The purpose of this task was to call attention lo and proposes mitigation for other environmental
impact issues of consequence not previously identified. The ability to identify envirenmental issues of
consequence were somewhat limited by the documents reviewed as part of Bay West's scope of
work. During the review of project documents, environmental issues of consequence, other than
what were already identified by others or by Bay West, have not been identified.
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TASK 10 SAFETY RISK BETERMINATION

Introduction

Safety risk pertains to the following populations: the general public, first responders, pipeline
maintenance crews, regulatory officials and athers that may be involved during normal operations or
during an emergency sifuation. Safe operations involve the identification of associated hazards and
then properly controlling those hazards.

Finds and Recommendations

During the course of its evaluation Bay West did not find undue safely risks, or associated spill
damage, noi otherwise assaclated with normal or emergency pipeline operations. It Is imperative
thet the first responder communily be adequalely trained fo enstire protection of nearby
populations.

5.0 CONCLUSION

The construction of the proposed Keystone Pipeline presents both significant and insignificant risk to
the environment and inhabitants of South Dakota. The proper implementation of the regulatory
design requirements, construction and operational requirements, TransCanada's proposed mitigation
measures, and the recommendations provided within this document, reduces, to currently recognized
industry standards, the:

o threat (risk) of serious injury to the environment or the inhabitants within the siting area;
« impairment of the health, safety or welfare of the inhabitants in the siting area; and,

» complies with all applicable laws and rules (as they pertain to the Tasks 1 through 6 of this
document);

+ interference with the orderly development of the region with due consideration being given the
views of governing bodies of affected local units of government.

TransCanada would be required to comply with all applicable laws and rules during construction

6.0 LIMITATIONS

The information and conclusions contained in Lhis report are hased upon work undertaken by trained
professional and technical staif in accordance wilh generally accepted engineering and scientific
praclices cument at the time the work was performed. The conclusions and recommendations
presented represent the best judgment of Bay West based on the data obtained from the work. Due
to the nature of assessment, the incomplete nature of some project documents, and the limited data
available, Bay West cannot warrant against undiscovered envircnmental liabilities. Conclusions and
recommendations presented in this report should not be consirued as legal advice. Shouid additional
information become available which differs significantly frem our understanding of conditions
presented in this report, Bay West requests that this informaltion be brought to our atiention so that
Bay West may reassess the conclusions provided herein.
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