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Nation State Sant Contact Sent Fax Sent Held ta Project Ongeing Date Signatary
Omaha Tribe of NE 813406, 10/5/08, 27107, vV
Nebraska 9M19/06, 2/18/07 2115107
17107
21107
Osage Nation of oK 813108, 10/5/08, 2115/07, 217107, i 8D
Oklahama 9/19/08, 2/15/07, §/23/07, 211/5/07
211107, 3M13/07, 6/15/07
I22/07  5/23/07,
5/23/07
Otoe-Missourt QK 8/3/06, 105108, 10/5/06, 27107, Y
Tribe 9/19/08, 2/16/07, 215/Q07 21707
2107 6/19/07
Ottawa Tribe of 0K 322120 5/22/07, 5/23/20 v
Oklahoma 07 5/21/07{vm), Q7
6/25/07,
6/28/07(vm) -
Pawnee Nation of OK 8/3/06, 10/6/06, 9/27/06, 2/707, V¥ TBD
Oklahoma oMg/08,  2/16/07 217107, 211507
211107 (vm), 2/15/07,
5/23/07, 3/2B/07,
712/07{vm) 5/23/07,
B5/19/07
Peoria Indian Tribe  OK 8/3/08, 10/5/06, 2/7107, 2707, +
of Oklahoma 9/18/08, Z/18/07, 215/07  2MBia7
21/07 5/23107 (vrn},
6/19/07 (vm}
Poarch Band of AL 8/3m6.  10/5/08, 10/8/06, 2/7/07, v
Creek indians of19/08, 2/16/07, 2/1507  2/115/07
21107 6/19/07(vm),
6/25/07(vm),
6/28/07
FPokagon Band of ! 9/19/08, 10/5/08, 10/6/06, 2/15/07 \ TBB
Potawatomi Indians 211107 6/21/07 211507,
of Michigan 6/25/07
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Panca Tribe of OK 8/3/05, 2118107 {Im), 6125107, 2/8/07, Y TBD
Indians of B/1%/08, &/7/07vm), 8/25/07  2M/07
Cklahoma 21107, 6/19/07,
27107 6/2°1/07
Ponca Tribe of NE 3/22/20  B/19/07, 6/19/20 ¥
Mebraska a7 73107 o7
Praire Island Band  KS 9/19/06, 523107, i
of Potawatomi 21407 619/07
Indians
Prairie Island MN B/3/08, 9/20/06{vm), 6/20/20  2/B/07 ¥
Indtan Community 9/19/06, 5/23/07(vm}, 07
21407 6/19/07,
&/19/07(vm)
Quapaw Tribe CK 9/18/05, 2/16/07, 2/8/07, +
21407 B/7107(Im), 2115107
6/B/07,
6/8/07
Red Lake Band of MN 8/3/06, 2116107, 2/18/200 v
Chippews Indians 1/17/07, BM9/07 7
of Minnesota 21107,
27107
Rasebud Sioux &b 9/19/06, 2116/07 215/Q7  2/8/07, ¥ T8D
Tribe 21407, 2/15/07
213407
Sac and Fox in 1A 8/3/08, 211406, 2507, 28107, V
lowa 211107, B/25/07(wvm), 2M6/07, 21567
2/9/07  6/20/07(Im),  7/3/07,
713107 71307
Sacand Fox ofthe K8 8/3/06,  2/16/07 2M6/07  2/9/07 v
Missouri in Kansas 201107,
and Nebraska 28107
Sac and Fox oK B/3/0B, 2/16/07, 2115/07, 2/8/07, v TBD
Mation of 211107, 8/21/07 21ef07,  2115/07
Oklahoma 2/9107 6/25/07
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Santee Sioux Tribe NE B/3/08, 2116107 2/15/07, 2/8/07, 51301200 ¥ TEBD
of Nebraska 1117407, 2116/07,  2115/07 7

211107, 307,

2/9/07 5007
Shakapee MN B/30B, 2115/07, 21507 2/B/07, 'J ¥ TBD
Mdewankanton 214107, 6/25/07 215107
Sioux 21307
Shawnee Tribe OK 21107, ©/25/2007 2/9/07, ¥

218107 2115107
Sisseton-Wahpeton SD 8/3/086, 2807, 2/9/07, 5/30/200 v TED
Qyate Sioux g9/19/08, AT, 2507 7

117107, snoio7

211407,

218/07
Sisseton-Wahpeton  SD 5/30/200 Y TBD
Qyate Wahpekutz 7
Southern Ute co 3/22/20  6/28/07(vm) A
Indian Tribe o7
Spirit Lake Tribe ND 9/19/08, 219107, 5f30/200 ¥ TBD

1141710 211507 7

&,

1/17/07,

21107,

2/9/07
Standing Rock ND aMeing,  2/28/2007 3207 21817, 5/30/200 \" TBD
Sioux Tribe 707, 2015{07 7

211107,

208107
Stockbridge- Wi 3/28/20 Y
Munsee Tribe ey
Three Affiliated ND 22120 Bi25/0T{vm), B/29/07 ¥ TBD
Tribes 07 B/28/07(vm),

8/29/07
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Tonkawa Tribe OK 28707, B7107{vm}, 713200 2/8/07, V¥ TBD
2/9/07, BI250T(vm), 7 215107
3112/07  B/29/07(vm),
713107
Trenton Indian NG 322120 6/28/2007 B/28/07, y
Service Area oy 6/29/07,
6/29/Q7
Turile Mountain ND 8/3/06, 2118107, 2/18/07, 2/8/07, ¥ 18D
Band of Chipewa 9/19/06, 6/25/07(vm), 2MeQ7 21507
112006,  B/2B/07(vm),
iM707, &/29/07(vm),
21107 713107{vm)
United Keetoawah  CK 8/3/08, 211507 29/07, ) TBD
Band of Cherokee a9/19/06, 215007
Indians 211707,
209/07
Upper Sioux- MN B30,  2/18/07 218107, ¥ J TBD
Pezihutazizi 271107, {vm), 2M 57
2/9/G7 BI26/07 (v},
6128/07,
Ute Mountain Trike  CO 322120 GI26/07{vm), N
o7 B/28/07{vm),
B/29/07 (vmy),
7/3/07(vm)
White Earth Band MN 8/3/08, 2116/07 21807 218107, Nt
of Minnescta 17007, {vm}, 2115107
Chippewa 211407, BI26/07(vm),
2/9/07 6/28/07,
6/25/07 (vim}
Wichita and OK 9/18/06,  B/28/2007 218107 y
Afiiliated Tribes 211407,
2/9/07
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Winnebago Tribe NE 2117200 2HER7 6/26/07, 219107, ¥
7 {vmy}, 6/26/07, 2/15/07
BI26/07(vm).  B/2B/OT,
6/26107, B28/07
6128107,
72107
Wyandotte Nation oK 2117, 216/07 5/26/07, 2/B/07, Y
218107 (VIVD, 6/26/07  2{15/07
B/26/07
Yankton Sioux sD B/3/05, B/12/07, 5/30/07 ¥ TBD
9/19/06, 6/29/07,
201107, 12407
312007
Im = Left message.

T8D = To be determined.

vm Left volce mail.




In addition to tribal representatives, DOS has consulted with a number of federal agencies. This
consultation has identified overlapping responsibilities for Section 100 on certain federally owned or
managed lands in the Project arca. COE and USFWS have reviewed the findings of cultural resources
investigations on properties that they own or manage, in coordination with the DOS; these agencies will
be signatories to a PA. DOS also has consulted with several state agencies, most notably the seven SHPO
offices in the Project area. DOS has consulted with each SHPO in order o develop appropriate research
and field survey methods that will adequately identify and evaluate cultural resources. DOS is alsp
currently consuliing with the SHPOs to gain concurrence on the overall project findings for NRHP
eligibility and effects. Each SHPO has been actively consulted concerning filing of the various
Unanticipated Discoveries Plans for each state, and IDOS will actively consult with the SHPOs as the PA
is drafted. A Section 106 Agency/Tribal Group (SATG) has been formed with SHPQs, local and federal
consulting agencies; the group is led by DOS to work through the Section 106 process. The SATG has
monthly conference calls or meetings to work on censultation issues and development of a PA.

Several ieleconferences and on-site meetings were held in an effort to obtain comments from {ribal
officials. On May 30, 2007, a meeting was convened in North Daketa that was attended by officials
representing DOS, USFWS, COE, ACHP, WAPA, DOE, 8D SHPO, OK SHPO, and officials that
represented eight Sioux tribes that included the Sisselon-Wahpeton Oyate, Yankion Sioux, SWO
Wahpekutz, Santee Sioux Nation of Nebraska, Standing Rock Sioux, Spirit Lake Tribe, Fort Peck Tribes,
and Mille Lacs Band of Ojibwe. At this meeting, the 1ribes made several requests that were taken into
account by DOS. These requests included inviting any First Nation (Canadian) tribes with ancestral lands
affected by the Project to consult, developing a TAC to address tribal cultural resources issues and discuss
any programmatic agreements that may be prepared to address unsurveyed areas and inadvertent
discoveries, requiring 100-percent archaeological surveys of the pipeline APE, and funding a TCP survey
ia be performed after completion of the archaeological survey to be performed by tribal cultural experts.

The TAC is currently slated 10 be convened in late July 2007 in an effort to address these and any other
concerns and requests, and to facilitaie develepment of a PA among signatory agencies and invited
signafories or concurring partics. The consulting agencies currently consist of DOS, DOE, EPA, NRCS,
COE, USFWS, RUS, FSA, ACHP, and SHPOs. Several THPOs and numerous tribes also have agreed to
become consulting parties. Some of these consulting parties will be come signatories of the PA. Through
this agreement, DOS will ensure that the Applicant identifies, evaluates, and treats cultural resources in a
manner that is consistent with 36 CFR 800; addresses the process for establishing protocols for
inadvertent discoveries and unsurveyed lands; and provides opportunities for consultation prior to the
application of appropriate treatmenis to any culiural resources.

3114 Unanticipated Discoveries Plans

Keystone, through its cullural resource contractor ARG, has submitted operational plans to the SHPOs
and DOS for the Project that Keystone will implement in the event that unanticipated cultural materials or
human remains are encountered during the construction phase of the Project. The filed REX plans also
apply to the porlion of the Keystone pipeline that is collocated with the REX pipeline. The plans were
submitted on March 21, 20086, to the Nebrasks and Kansas SHPOs and on April 5, 2006, to the Missouri
SHPO as appendices Lo the {iled REX cuitural resources inventory reports (Myers et al, 2006a, Myers et
al. 2006b, Schwegman et al. 2006a). In a letter to ARG dated March 29, 2000, the Nebraska SHPO
accepted the plan as filed. The Kansas and Missouri SHPOs both requested minor revisions to the filed
Unanticipated Discoveries Plans. ARG made the requested changes, and both SHPOs accepted the
revised plans. The FERC also concurred with the plan in the EIS that was prepared for the REX pipeline
under FERC Docket CP06-354-000,
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Keystone, through its culiural resource contractors, has filed similar Unanticipated Discoveries Plans with
DOS for those portions of the Keystone Mainline Project that are not associated with the REX pipeline
and for the Cushing Extension. DOS requested minor changes to the plans filed for the North Dakota and
South Daketa portions of the Project. Metcalf made the requested changes and re-filed the Plans with
DOS and SHPOs. In a lefier to DOS dated March 23, 2007, the South Dakota SHPO requested an
additional change to the South Dakota Plan. Metcalf met with the South Dakota SHPO on June |5, 2007,
to discuss the SHPO comments and has agreed to make the requested changes. DOS is in the process of
consulting with the SHPOs to ensure that the plans fully meet the expectations of those offices. DOS also
is discussing the Unanticipated Discoveries Plans with Native American Tribes that have requested
copies. Any requests by the Tribes or SHPOs to change any submitted plan will be made available 1o
Keystone and wiil be evaluated by DOS on a case-by-case basis.

3.11.5 Summary

K.cystone has completed cultural resources surveys for the majority of the proposed Keystone Mainline
Project and Cushing Extension in North Dakota, South Dakola, Nebraska, Kansas, Missouri, llinois, and
Oklahoma. However, additional cultural resources inventory and geomaorphological testing remains
outstanding for lands where owners refused survey permission and for Project access roads, additional
temporary workspaces, pipeline reroutes, and appurtenant facilities. Consequently, the process of
complying with Section 106 of the NHPA is not complete. The specilic areas of compliance are
discussed below.

3.11.51 North Dakota

Cultural resources surveys still need to be conducted for about 2.9 miles of the Keystone Mainline Project
route in MNorth Dakota. In addition, all rerputes, access roads, warehouse yards, pipe storage yards,
compressor stations, and temporary workspaces outside of the pipeline survey corridor need to be
inspected. Once these locations have been finalized and/or survey permission has been obtained, these
areas should be inventoried and the resulis submitted to the North Dakota SHPO and DOS for review and
approval prior to construction.

To date, 25 cultural resources have been identified in North Dakota. Eleven have been assessed by
Metcall as ineligible for listing in the NRHP. 1§ DOS and the North Dakota SHPO concur with the final
determinations of eligibilily, these sites will not require analysis. Three sites have not been assessed for
NRHP eligibility (32BA |70, 32PB202, and 32NEx99), bul Keystone has stated it will avoid adverse
effects to these through pipeline route adjustiments. Keystone needs to submit their avoidance plans for
sites 32BA 170 and 32PB202 before DOS, in consultation with the North Dakola SHPO, can make official
determinations of effect, Keystone has filed avoidance plans for 11 historic railroad crossings (site
numbers 32BA 148, 32BALT], 32NET0, 32NE72, 32RM155, 325A47, 328A80, 328T171, 32WA244, and
32WA246) by means of boring underncath the sites and utilizing established crossing points for vehicular
traffic,

3.11.5.2 South Dakota

Cultural resources surveys still need to be conducted for about 2.0 miles of the Mainline Project pipeling
route in South Dakota. In addition, all rerputes, access roads, warehouse yards, pipe storage yards,
compressor stations, and any temporary workspaces outside of the pipeline survey corridor need to be
inspected. Once these locations have been finalized and/or survey permission has been obtained, these
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areas should be inventoried and the results submitted to the South Dakota SHPO and DOS for review and
approval prior to construction.

To date, 17 cultural resources have been identified in South Daketa, Three have been assessed by
Metcalf as inefigible for listing in the NRHP, 1f DOS and the South Dakota SHPO concur with the final
determinations of eligibility, these sites will noi require further work. Ten siles or structures have either
not heen assessed for NRHP eligibility (39HT133, 39HT134, 39CK30, 39DAT0, DA-000-00951, KB-
000-00462, and 39YK78) or have been assessed at a preliminary level as potential historic properties
(Sites 38DA071, 39YKO077, and 39YK79). The analysis of NRHP eligibility must be compleied with
DOS and SHPO approval prior to determining adverse effects. The Applicant has stated it will avoid
adverse effects to these 10 locations through pipeline route adjustments and will submit the avoidance
plans for eight of these sites (39CKS0, 39HT 133, 3911T134, DA-000-00951, KB-000-00462, 39YK77,
39YK7T8, and 39YK79) to DOS and the South Dakota SHPQ, prior to making official determinations of
effect. Keystone has filed avoidance plans for five historic railroad crossings (site numbers 39BE2072,
39D A2000, 39K B2003, 39ML2000, and 39YK2003) by means of boring underneath the sites and
utilizing established crossing points for vehicular traffic.

3.11.5.3 Nebraska
Mainline Project

Cultural resources surveys still need to be conducted for about 5.5 miles of the Mainline Project route in
Nebraska, ln addition, all reroutes, access roads, warehouse yards, pipe storage yards, compressor
stations, and any temperary workspace areas outside of the pipeline survey corridor need to be inspected.
Once these [ocations have been finalized and/or survey permission has been obtained, these arcas should
be inventoried and the results submitted te the Nebraska SHPO and DOS for review and approval prior to
construection.

To date, the Keystone and REX Projects have identified 29 cultural resources along the inventoried
portions of the Mainline Project in Nebraska. Twenty-two have been assessed by ARG as being
ineligible for listing in the NRHP. [f DOS and the Nebraska SHPO concur with the final determinations
of eligibility, these resources will not require further work. Additional information is required for one
historic site that has not been assessed for NRHP eligibility {25CX7). Keystone needs to submit either
their avoidance plans or results of NRHP evaluaticon research for this site before DOS, in consultation
with the Nebraska SI4PQ, can make official determinations of eligibility and effect. Keystone has
provided reroute information to avoid adverse effects {o three Pre-contact sites (23SWS3, 2385W54, and
25CD1) and one historic site (258A79). No additional work is required at these four locations. However,
Keystone needs to provide DOS its plan to prevent adverse impacis to the Pleasant Hill Cemetery.

Cushing Extension

Keystone has completed the cultural resource studies for all 2.4 miles of the Cushing Extension route in
Nebraska, No cultural resources were identified. There is the patential for additional studies at reroutes,
access roads, warehouse yards, pipe storage yards, compressor stations, and any temporary workspace
areas outside of the pipeline survey corridor. ITso, once these locations have been finalized and survey
permission has been obtained, these project items should be invenioried and the results submitted to the
Nebraska SHPO and POS for reviesw and approval prior to construction.
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3.11.54 Kansas
Mainline Project

Keystone, through its submitted research from the REX Project, has completed the cultural rescurce
siudies for the Mainline Project in Kansas. All reroutes, access roads, warehouse yards. pipe storage
yards, compressor statiens, and any temporary workspaces ouiside of the pipeline survey corridor remain
10 be inspected. Once these locations have been finalized and/or survey permission has been obtained,
these areas should be invenioried and the results submitted to the Kansas SHPO and DOS for review and
approval prior to construction.

To date, the Keystone and REX projects have identified 25 cultural resources along the inventeried
portions of the Mainline in Kansas. Twenty-one were initially assessed by ARG as not being eligible for
listing in the NRHP., ARG also conducted NRHP evaluative testing at four sites that were designated
potential historic properties (14MH160 (ARG-3), 14NH107/ 14NH 112 (ARG-10), and {4NH110 (ARG-
12) and has reported that all four sites do not meet the criteria for {isting in the NRHP. 1f DOS and the
Kansas SHPO concur with the final determinations of eligibility, these 25 sites will not require further
work.

Cushing Extension

Cultural resources surveys still need to be conducted for about 19.8 miles of the Cushing Extension route
in Kansas. In addition, all reroutes, access roads, warehouse yards, pipe storage yards, compressor
stations, and any lemporary workspace areas outside of the pipeline survey corrider need to be inspected.
Once these locations have been finalized and/or survey permission has been obtained, these areas should
be inventoried and the results submitied to the Kansas SHPO and DOS for review and approval pricr to
construction.

To date, the Keystone and REX projects have ideniified 38 cultural resources along the inventoried
portions of the Cushing Extension in Kansas. Thirty-one have been assessed by ARG as not being
eligibie for listing in the NRHP. 1f DOS and the Kansas SHPO concur with the final determinations of
eligibility, these will not require further work. Additional information is required for five sites that ARG
have designated polential historic properties (14 WH3 18, K8-KEY-CX-609, KS-KEY-CX-614, K5-KEY-
CX-615, and K8-KEY-CX-616). Keystone needs 10 submit the resuits of NRHP evaluation research for
these sites before DOS, in consulation with the Kansas SHPO, can make official determinations of
eligibility and effect. Keystone also needs to provide DOS its plans to prevent adverse impacis 1o the
burials at the Brethren in Christ Cemetery and at site KS-KEY-CX-609,

311.8.5 Missouri

Cultural resources surveys siill need to be conducted for about 18.5 miles of the Mainline Project route in
MissoLiri. In addition, al} reroutes, access roads, warchouse yards, pipe storage yards, compressor
stations, and any temporary workspace areas ouiside of the pipeline survey corridor need to be inspecied.
Once these locations have been finalized and/or survey permission has been obtained, these areas should
be inventoried and the results submitted to the Missouri SHPO and DOS for review and approval prior to
construction,

To date, the Keystone and REX projects have identified 82 culiural resources along the inventoried
pertions of the Mainline in Missouri. Fifty-six were initially assessed by ARG as not being eligible for
listing in the NRHP, and another six were identified as lying outside of the Project APE. ARG also
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conducted NRHP evaluative testing at 14 sites that were designated as potential historic properties
(23AU137, 23CH343, 23CH344, 23CH1345, 23LN298, 23LN299, 23L.N300, 23LN301, 23LN303,
A3LN307, 23LN308, 23MT420, 238C 1055, and 235C1056) and has reported that all 14 sites do not meet
any of the evaluation criteria for listing in the NRHP. 1f DOS and the Missouri SHPO concur with the
final determinations of eligibility, these 76 sites will not require further work.

ARG conducted NRHP evaluative testing at two additional sites (23CH348 and 23CI0BR) and has
assessed them both as meeting the eligibility requirements for listing in the NRHP under Criterion D
{(ability to provide significant data to history or prehistory). Keystone has submitted a plan to avoid
adverse effects to site 23CH348 through a pipeline route adjustment but needs to file a similar avoidance
or mitigation plan for site 23CI1088 so that DOS, in consuliation with the Missouri SHPO, can make an
official determination of eligibility and effect. Keystone also needs to provide DOS its plan lo prevent
adverse impacts to the Bamett Cemetery at Site 23AU139.

3.11.5.6 Illinois

Cultural resources surveys still nced to be eonducted for about 6.6 miles of the Keystone Mainline Project
route in Iilinois. In addition, all reroutes, access roads, warehouse yards, pipe storage yards, compressor
stations, and any temporary workspace areas outside of the pipeline survey corridor need to be inspected.
Once these locations have been tinalized and/or survey permission has been oblained, these areas should
be inventoried and the results submitted 1o the Hlinois SHPO and DOS for review and approval prior to
construction.

To dale, Keystone has identified 41 cultural resources along the inventoried portions of the pipeline in
lilinois. Twenty-six were initially assessed by ARG as not being eligible for listing in the NRHP, and
another three were identified as lying cutside of the Project APE. ARG also conducted NRHP evaluative
testing at seven sites that were designatled as polential historic properties (1 1MS2018, IM-02, IM-09, JM-
17, IM-18, IM-19, and IM-20} and has reported that ail seven sites do not meet the criteria for NRHP
listing. 1 DOS and the Tllinois SHPO concur with the final determinations of eligibility, these 36 sites
will not require further work.

ARG conducted NRHP evaluative testing at one additional site (JM-03) and has assessed it as meeting the
eligibility requirements for listing in the NRHP under Criterion D (ability to provide significant data to
prehistory). Keystone has submitted a plan to avoid adverse effects to this sile by boring underneath and
the intent 10 vse HDD under one other site that ARG assessed as a potential historic property {site
11FY020). Keystone needs to provide DOS ijts plan to prevent adverse impacts 1o the historic farmstead
at site IM-14 and the results of subsurtace testing at site 1 IMS0178 (that could not be surveyed due to a
landowner refusal) and at site ARG-02 (that was requested by COE at the Carlyle Lake WMA).

311,57 Oklahoma (Cushing Extension)

Cultural resources surveys still need to be conducted for about 15.9 miles of the Cushing Extension route
in Oklahoma. In addition, all reroules, access roads, warehouse yards, pipe storage yards, compressor
stations, and any temporary workspace areas outside of the pipeline survey corridor need to be inspected.
Once these locations have been finalized and/or survey permission has been obiained, these areas should
be inventoried and the results submitted to the Oklahoma SHPO and DOS for review and approval prior
to construction.
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To date, Keyslone has identified 10 cultural resources along the inventoried portions of the Mainline
Project in Oklahoma. Eight have been assessed by ARG as not being eligible for listing in the NRHP, If
DOS and SHPO cencur with the final determinations of eligibility then these sites will not require further
work. Additional information is required for one historic farmstead site (OK-KEY-CX-103) and one Pre-
contact artifact scatter site (OK-KEY-CX-601) that ARG have designated as potential historic properties.
Keystone needs to submit the resuits of NRHP evaluation research for these sites before DOS, in
consultation with the Oklahoma SHPO, can make official determinations of eligibility and effect.

When Keystone has completed the surveys listed above, DOS—in consultation with the relevant SHPO,
the tribes and other consulting parties, will make a final determination whether construction of the Project
would affect any cultural resources listed, or eligible for listing, in the NRHP. If any historic property
would be adversely effected, Keystone must propose mitigation measures that would be evaluated and
agreed on by DOS, the relevant SHPO, THPO, and other consulting parties. As referenced in

Section 3.11.3, a PA is currently being developed by DOS with help from the consuiting agencies and
tribes to reach an agreement on how, when, and by whom ihe remaining surveys, determinations of
NRHP eligibility, project effects, and mitigation measures will be completed.

3.11.5.8 Connected Action

In modifying or constructing transimission line substations to suppori the Keystone Project,
Western would implement the following mitipation measures for Cultural Resources:

» Before construction, Western would perform a Class 111 (100 percent of surface) cultural
survey on all areas to be disturbed. These surveys would be coordinated with the
appropriate land owner or land management agency. A product of the survey would be a
Cultural Resources Report recording findings and suggesting mitigation measurcs. Thesc
findings would be reviewed with the State Historic Preservation Offices and other
appropriate agencies, and specific mitigation measures necessary for each site or resource
would be determined.

*  Western would avoid cultural resource siles eligible for or included on the National
Repgister of Historic Places.

e Construction activities would be monitored or sites [lagged to prevent inadvertent
destruction of any cultural resource for which the agreed mitigation was avoidance.

e  Western would provide cultural education to all project personnel regarding Culturally
Sensitive Areas prior to and during the construction phase.

s Should any cultural resources that were not discovered during the Class 111 Survey be
encountered during construction, ground disturbance activities at that location would be
suspended until the provisions of the National Histeric Preservation Act and enabling
legisiation have been carried out.

» Construction crews would be monitored to the extent possible 1o prevent vandalism or
unauthorized removal or disturbance of cultural artifacts or materials from sites where the
agreed mitigation was avoidance.

3.11-82
Drait EIS Keystone Pipeline Projec!
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312 AIR QUALITY AND NOISE

31241 Air Quality

As described in Section 2.0, the Keystone Project consists of Installation of pipeline and construction of
pump stations and associated facilities. The proposed pump stations would be electrically driven, with
electricity to be provided from existing local electric utilities. Backup power at ecach pump station would
be provided by an uninterruptible power supply (UPS). A 5-kW gasoline-powered standby generator sel
would provide extended backup to each UPS-for essential services. A small (200-galion) gasoline storage
tank would be located with each backup generator. No other stationary sources of air pollutants are
proposed.

31211 Environmental Setting

Regianal climate and meteorological conditions can influence the transport and dispersion of air
pollutants that affect air quality. The existing climate and ambient air quality in the Keystone Project area
are described bejow,

Regional Climate

The proposed Keystone Project would be constructed in portions of North Dakota, South Dakota,
Nebraska, Kansas, Missouri, 11linois, and Oklahoma. These arcas are located within the humid
continenial climate, which is noted for its variable weather patierns and large temperature ranges that can
exceed 82 °F. "I'he project area lies in the boundary between many different air masses, principally polar
and tropical. Polar-lype air masses collide with tropical-type air masses, causing uplift of the less dense
and moister tropical air and resulting in precipitation. Representative climate data for Grand Forks, North
Dakota; Lincoln, Nebraska; Salisbury, Missouri; and Tulsa, Oklahoma are presenied in Table 3.12.1-1.

Ambient Air Quality

Ambient air quality is regulated by federal, state, and local agencies. EPA has established national
ambient air quality standards (NAAQS) for seven criteria pollutants: sulfur dioxide (SO,), nitrogen
dioxide (NO;), particulate matter (PM), particulates and PM, 5 particulates), carbon monoxide (CQ),
ozone {Qs), and lead (Pb). The NAAQS were developed to protecl human health {primary standards) and
human welfare (secondary standards). State air quality standards cannot be less stringent than the
NAAQS. South Dakoia, Nebraska, Kansas, Missauri, lllinois, and Qklahoma have adopled smbient air
quality standards that are the same as the NAAQS for all seven criteria poliutants, whereas North Dakota
has more stringent standards for SO, (i.e., 0.023 ppm annual average, 0.099 ppm 24-hour average, and
0.273 ppin 1-hour average). Table 3.12.1-2 lists the NAAQS for the seven criteria pollutants.
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TABLE 3.12.1-1
Representative Climate Data in the Vicinity of the Keystone Pipeline
Location/
Measurement (Average) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Annual
Grand Forks, North Dakota
Maximum temperature {*F} 13.5 20.4 2.6 51.8 57.5 76.2 g81.2 80.2 £58.0 55.3 34.7 19.8 50.2
Minimum temperature (°F} 5.5 1.9 14.6 30.7 421 52.2 58.6 543 44.5 33.3 18.0 25 28.7
Total precipitaticn (inches) .69 0.520 0,80 1.18 2.31 317 3.08 2.69 1.97 1.37 .87 0.52 18.27
Total snowfal] {inches) 10.0 52 71 2.8 0.2 0 o ¥ g 1.0 6.8 7.9 411
Snow depth (inches) 7 7 4 0 0 1] o 0 8] 8] 4 4 2
Lincoln, Nebraska
Maximum temperature {°F) 334 40.0 50.5 63.7 73.8 84.5 89.2 86.6 78.7 66.4 485 37.3 62.8
Minimum temperature (°F) 11.9 17.8 27.2 38.8 50.1 60.7 66.0 636 531 40.3 274 165.4 39.4
Total precipitation (inches) 0.72 0.B6 2.04 2.87 4,25 3.75 3.42 3.36 2,92 1,88 1.56 0.76 28.38
Total snowtall {inches) 8.5 5.4 4.9 1.5 0 0 ¢ 0 0 0.6 2.7 5.3 26.8
Snow depth (inches) 2 2 0 0 4] H 0 0 o 0 o] 1 0
Salisbury, Missouri
Maximum temperatura [°F) 36.4 428 53.2 §5.9 78.7 84.0 88.56 87.3 80.1 65.0 535 41.1 684.8
Minirmum temperature (°F) 17.4 22.5 3.2 42.9 583.0 §2.0 6.3 53.8 6b.5 44.4 33.0 228 42.9
Total precipitaiion {inches) 1.63 1.68 275 357 4.92 4.84 4.29 3.84 4.22 3.31 2.50 1.85 38.51
Total snowfal! {inches) 8.4 4.5 32 0.4 o o 0 0 ] 0] 1.1 4.6 20.2
Snow depth {inches} 2 1 a 0 [H 0 0 o o 0 o 0 a
Tulsa, Oklahoma
Maximum temperature [°F) 46.5 52.9 652.4 721 78.6 8a.0 g3.8 83.2 B4.1 74.0 60.0 496 71.4
Minimum temperature (°F) 28.3 UM 40.3 48.5 58.0 §7.9 731 1.2 52.9 511 38.3 29.8 50.1
Total precipitation {inches} 1.60 1.85 3.57 3.95 6.11 4,72 2.495 2.85 4,76 4.05 3.47 2.43 42.42
Total snowfalt {inches) 3.0 21 14 0 0 it D 0 1 o 0.6 2.0 8.1
Snow depth {inches) NA? NA? NA® 0 NA? Q 0 0 0 0 NA® Na 2 NA 2

Noies:

°F = degrees Fahrenheit.

All measuremenis in the table are averages.
i

Data far snow depihs are nof available.

Source: ENSR 2006a.




TABLE 3.12.1-2
Nationai Amhient Air Quality Standards
Pollutant Time Frame Primary Secondary
Particulale matter less than Annual® Revoked Revoked
10 microns in diameter 24-hour® 150 pgim’ 150 pg/m®
Particulate matter iess than Annual® 15 ygim® 15 ug/m®
2.5 microns in diameter 24-hour® 35 pgim® NA
Sulfur dioxide Annual 0,030 ppm (80 pg/m®) NA
24-haur® 0.14 pprm (365 pg/m®) NA
3-hour® NA 0.5 pprm (1,300 pghm?)
Carbon monoxide 8-hour” g9 ppm {10,000 pg/m®) NA
1-hour” 35 ppm {40,000 pg/m®) NA
Nitrogen dioxide Annual 0,053 ppm (100 pg/m™) 0.053 ppm {100 pg/m>)
Ozone 8-hour® 0.08 ppm {157 pa/m’) 0.08 ppm (157 po/m)
1-hour’ 0.12 ppm (235 pg/m®) 0.12 ppm (235 pg/m®)
Lead Quarerly 1.5 pg/m® 1.5 pgim’
Noles:
g = Microgramis).
m® = Cublc meter{s).
NA = Notapplicable.
ppm = Parl{s) par million.

Due 1o a lack of evidence linking health problems to fong-term exposure to coarse particle poliution, the United States
Envircnmental Prolection Agency revoked the annual PM,g standard in 2006 {effective December 17, 200G).

Nnt to be exceeded more than once per year.

To altain this standard, the 3-year average of the weighted annual maan pariculate maller less than 2.5 microns in dlameter
cancertrations from single- or multiple communily-oriented monltars musl not exceed 15.0 paim®.

To atlain this standard, the 3-year average of lhe 3Bth percentile of 24-hour concenlralions at each populalion-sriented monitor
within an area must not exceed 35 pgim’ (effeclive December 17, 2005).

To atlain this standard, the 3-year average of the fourth-highest daily maximum B-haur average ozane concenlrations,
measured al each monitor within an area over each year, must not exceed 0.08 ppm.

The standard is attained when the expecled number of days per calendar year with maximum hourly average concenlratlons
above 0.12 ppm is < 1. As of June 15, 2005, EPA revoked the 1-hour ozone standard in all areas, except the fourteen 8-hour
pzone nonatainment Early Aclion Compact Aseas.

EPA has characterized all areas of the United States as attainment, unclassifiable, maintenance, or
nonatlaimment. Areas where the ambient air concentration of a pollutant is less than the NAAQS are
designated as attainment; areas where no ambient air quality data are available are designated as
unclassifiable. Unclassifiable areas are treated as attainment areas for the purposes of permitting
stationary sotrces. Arcas are designated as nonattainment when a pollutant’s ambient air concentration is
greater than the NAAQS. 1f an arca was designated as nonattainment and has since demonstrated
compliance with the NAAQS, it is considered a mainlenance area. While mainienance areas are treated
as attaimment areas for the purpeses of permitting stationary sources, states may have specific provisions
to ensure that the arca will continue to comply with the NAAQS.

The Keystone Project would pass through nonattainment areas in lllinois and Missouri. Madison County,
Illinois and St. Charles, Missour are both designated as nonattainment for the 8-hour ozone and PM; s
federal standards. Ozone is not emitted directly into the air but rather develops as inversion-layer ozone
formed through photochemical reactions between atmospheric oxygen, oxides of nitrogen (NO,). and
valatile orpanic compounds (VOCs) in the presence of sunlight {ultraviolet light). The major sources of
NO, and VOC precursor emissions include motor vehicles, industrial faciliiies, electric utilities, gasoline
storage facilities, chemical solvents, and biogenic sources. "My 5 sources include direct emission from a
wide variety of source types, including both mabile and stationary combustion sources. PM; s also results
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from atmospheric particle formation from the reaction of gaseous air poliutants, including SO; and
ammonia (NH;). Because of this nonattainment designation, the Keystone Project would be subject to a
General Conformity determination, as described further in Sections 3.12.1.2 and 3.12.1.3.

A network of ambient air quality moniloring stations has been established by EPA and state and local
agencies to measure and track the background concentrations of criteria pollutants across the United
States, and to assist in designation of nenattainment areas. To characterize the background air quality in
the regions surrounding the proposed Keystone Project area, data from air quality monitoring slations
were obtained. A summary of the available regional background air quality concentrations is presented in
Table 3.12.1-3.

3.121.2 Regulatory Requirements

The Clean Air Act (CAA) and its implementing regulations (42 USC 7401 et seq., as amended in 1977
and 1990} are the basic federal statutes and reguiations governing air pollution in the United States, The
foliowing federal requirements have been reviewed for appiicability to the proposed Keystone Project;

»  New Source Review (NSR)/ Prevention of Significant Deterioration (PSD),
e Air Quality Control Regions (AQCRs),
s  New Source Performance Standards (NSPS),

» National Emission Standards for Hazardous Air Pollutants (NESHAPs) / Maximum Achievable
Contral Technology (MACT),

» (Chemical Accident Prevention Provisions,
= Title V Operating Permits, and

¢ Ceneral Conformity Rule.
New Source Review/Prevention of Significant Deterioration

The NSR permitting program was esiablished as part of the 1977 Clean Air Act Amendments (CAAA).
New Source Review is a preconstruction permitting program that ensures thal air quality is not
significantly degraded from the addition of new or medified major emissions sources.' In poor air quality
areas, NSR ensures that new emissions do not inhibit progress toward cleaner air. In addition, the NSR
program ensures that any large new or modified industrial source will be as clean as possible, and that the
best available poliution control is utilized. The NSR permit establishes whal canstruction is allowed, how
the emission source is operated, and which emission limits must be met.

If construction or modification of a major stationary source located In an attainment area would result in
emissions greater than the significance thresholds. the praject must be reviewed in accordance with PSD
regulations. Construction or moadification of a major or, in some jurisdictions, non-majar stationary
source in a nonattainment or PSD maintenance (Section 173A) area requires that the project be reviewed
in accerdance with nonattainment NSR regulations.

" A major stationary potlutant source in a nonattainment area has the potential to emit more than 100 tons per year
(tpy) of any criteria pollutant. 1n P81 areas, the threshold level may be either 100 or 250 tpy, depending on the
source,
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TABLE 2.12,1-3
Regional Background Air Quality Concentrations for the Keystone Project

PM‘IB PM?.E 502 co NO: O;
(pgtm®) (ng/m’) (ppm) (ppm) {ppm) (ppm)
Location 24.Hr Annual 24-Hr  Annual  24-Hr 3-Hr 8-Hr 1-Hr Annual 8-Hr® 1-Hr

Wood River, Madison County, 78 12.5 32 (1.an3 0.011 0.037 NA NA MA 0.077 0.105

Hlincis
Mighway 94, St Charles NA 11.9 31 NA NA NA NA NA 0.008 £.081 D126

County, Missouri
Aberdeen, Brown Couniry, s7 83 22 NA NA MA NA NA NA MNA& NA

South Dakoia
Fargo, Cass County, North 73 5.4 24 0.000 0.0602 0.003 MA NA 0.008 0.065 0.071

Dakota
Lincoln, Lancaster County, NA 8.0 25 NA MA NA NA NA, NA NA NA

Nebraska
Wichita, Sedgwick County, 71 5.0 26 NA MA NA 3.0 4.0 g.00g9 0.073 0.090

Kansas
Highway 77, Kay County, 115 a5 27 0,001 0.004 0.009 0.08 2.5 NA 0.085 0.104

Cklahoma

Nates:

Hg = Microgramis).

CO = Carbon mongxide,

m' = Cubic meler(s}.

NA = Not applicable.
NO2 = Nilrogen dioxide,

0, = Qzons.
ppm = Pari(s} per mitlion.
Piiw = Parliculate matier less than 10 microns in dismeter.
PM.s = Parliculate matier less than 2.5 microns in diameter,
S0, = Sulfur dioxide.

®  The 8-hour average ozone concentrations are the fourth-highesl daily maximums.

Source: EPA, 2006, Monitor Values Reporl. Avallable online at: <htip-/www.epa.goviair/datalreports.himl>.




The proposed Keystone Project would not include construction of significant slationary sources of air
pollutants®, Tn addition, mobile source emissions and fugitive emissions during the construction phase
would be excluded from the determination of “potential to emit” for applicability purposes in accordance
with the CAA. Therefore, the proposed Keystone Project would not trigger NSR or PSD review,

Air Quality Controt Region

AQCRs are categorized as Class 1, Class 11, or Class 111. Class [ areas are designated specifically as
pristine natural areas or areas of natural significance; these areas receive special protections under the
CAA because of their good air quality. If a new source or major madification to an existing source is
subject to the PSD program requirements and is within 62 miles {100 kilometers) of a Class I area, the
facility 1s required fo notify the appropriate federal officials and assess the impacts of the proposed project
on the Class I area. Class I1I designations, intended for heavily industrialized zenes, can be made only on
reqguest and must meet all requirements outlined in 40 CFR Part 51.166. The remainder of the United
States is designated as Class I1.

No Class | areas are within 62 miles {100 kilometers) of the Keystone Project ROW. The nearest Class |
areas 1o the proposed project would be the Mingo National Wildlile Refuge near Puxico, Missouri
(approximately [20 miles south of where the pipeline would cross into lllinois) and the Wichita
Mountains Wildlife Refuge northwest of Lawton, Oklahoma (approximately 137 miles southwest of the
Cushing Terminal). In addition, the proposed Keystone Project does not include construction or
operalion of significant stationary sources of air pollutants. Therefore, the Keystone Project would not
trigger a federal Class | area impact assessment.

New Source Performance Standards

The NSPS, codified at 40 CFR Part 60, establish requirements for new, modified, or reconstructed units
in specific source categories. NSPS-requirements include emission limits, moniioring, reporting, and
record keeping. During construction, Keystone proposes to locate temporary fuel transfer stations at
contractor yards. The stations would consist of twe to three 10,000-gallon storage tanks for diesel fuel
and one 10,000-galion storage tank for gasoline. Details regarding the fuel transfer stations are provided
in Section 2.1.1.3. Table 2.1-5 summarizes the maximum daily and annual throughput for each transfer
station site. The regulatory applicability of 40 CFR 60 Subpart XX depends on the gasoline threughput
of the transfer facility. As long as the throughput of Keystone’s transfer facilities are less than

75,700 liters per day (i.e., 19,998 gallons per day}. they would be exempt from Subpart XX. The
regulatory applicability of 40 CFR 60 Subpart Kb depends on the construction date, size, and vapor
pressure of 1he storage vessel and Hs contents. As long as Keystone stores only diesel fuel in tanks larger
than 75 cubic meters (19.813 gallons) and constructed afier July 23, 1984, the Keystone Project would be
exempt from Subpart Kb. No other subparts would apply because the praposed Keystone Project does
not include construction or operation of any specific source categories of ajr poliutants,

? Keystone proposes to instafl one 5-kW backup gasoline-fired gencrator and one 200-gatlon gasoline storage tank at
each pump station. Although estimated operation of the generator would be 20 liours per vear, full load operations
at 8,760 hours per year would result in emissions of less than 10 tpy cumalative for all regulated pollutants.
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National Emission Standards for Hazardous Air Pollutants! Maximum Achievable Control
Technology

NESHAPs—codified in 40 CFR Parts 61 and 63—regulate hazardous air pollutant (HAP) emissions.
Part 61 was promulgated prior to the 1990 CAAA and regulates only eight types of hazardous substances
(asbestos, benzene, beryllium, coke oven emissions, inorganic arsenic, mercury, radionuclides, and vinyl
chloride). The Keystone Project would not include facilities that fall under one of the source categories
regulated by Part 6[; therefore, the requirements of Part 61 are nol applicable.

The 1990 CAAA established a list of 189 additional HAPs, resulting in the promulgation of Part 63. Also
known as the MACT standards, Part 63 regulates HAP emissions from major sources of HAPs and
specific source categories thal emit HAPs. Part 63 considers any source with the potential to emit 10 t1py
of any single HAP or 25 tpy of HAPs in aggrepate as a major source of HAPs. Naone of the Keystone
Praject facilities would have the potential to emit HAP emissions greater than 10 tpy for a single HAP,
nor would they have the potential to emit 25 tpy of multiple HAPs. Thus, the proposed Keystone Project
facilities would not be considered a major source of HAP emissions and would not be subject to
NESHAPs,

Chemical Accident Prevention Provisions

The chemical accident prevention provisions, codified in 40 CFR Part 68, are federal regulations designed
1o prevent the release of hazardous materials in the event of an accident and to minintize potential impacts
if' a release did occur. The regulations contain a list of substances and threshold quantities for
determining applicabilily to stationary sources. If a stationary spurce stores, handles, or processes one or
more substances on this list in & quantity equal ta or greater than specified in the regulation, the facility
must prepare and submit a Risk Management Plan. II a facility does not have a listed substance onsite, or
if the quantity of a listed substance is below the applicability threshold, the facility does not need to
prepare & Risk Management Plan. No hazardous materials subject to the Chemical Accident Prevention
Provision/ Risk Management Plan {40 CFR Part 68) would be stored at any of the Keystone Project
aboveground facilities {TransCanada 2007¢).

Title V Operating Permits

Title V of the federal CAA requires individunal states to establish an air operating permit program. The
requirements of Title V are outlined in 40 CFR Part 70, and the permits required by these regulations are
often referred to as Part 70 permits. Because the proposed Keysione Project would not include operation
of significant stationary sources of air pollutants, the Keystone Project would nol trigger Title V
permitting.

General Conformity Rule

The General Conformity Rule was designed to require federal agencies te ensure that proposed projects
conform to the applicable Siate Implementation Plan (S8iP). General Confonmity regulations apply to
project-wide emissions of pollutants for which the project areas are designated as nonattainment (or, for
ozone, ils precursers NO, and VOC) that are not subject to NSR and that are greater than the significance
thresholds. Federal agencies are able to make a positive confennity determination for a proposed project
if any of several eriteria in the General Conformity Rule are met. These crileria include:

« Emissions from the project are specifically identified and accounted for in the SIP attainment or
maintenance demonstration; or
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s Emissions from the action are fully offset within the same area through a revision to the S1P, or a
similarly enforceable measure that creates emissions reductions so that there is no net increase in
emissions of that pollutant.

A General Conformity analysis is required for pollutant emissions that will occur in nonattainment areas
not subject to NSR. For the Keystone Project, Madison County, Hlingis and St. Charles, Missouri are
both designated as nonattainment for the 8-hour federal ozone (precursors are NO, and VOC) and PM;
standards. Therefore, emissions of NO,, VOCs, and PM; ; from projeci-related sources would be
considered under the General Conformity Rule. The required evaluation of the proposed Keystone
Project under General Conformity includes an applicability analysis via a comparison of poteatial
emissions to applicability threshold levels, as well as a conformity determination if the emissions are
greater than applicability threshold levels. Each federal agency is required to make a Conformity
Determination before the action is taken. For more details an Keystone’s General Conformity analysis,
see Section 3.12.1.3.

3.121.3 Potential Impacts and Mitigation

Twao types ol impacts on air quality were considered for this analysis: lemporary impacis resulting from
emissions associated with construction activities and long-term or permanent impacts resulting from
emissions generated from continued operation of a stationary source.

Construction Impacts

Alr quality impacts associated with construction of the proposed Keystone Project would include
emissions from fugitive dust, fossil-fueled constriction equipment, open burning, and temporary fuel
transfer systems and asseciated storage tanks.

Fugitive Dust

Fugitive dust is a source of respirable airborne particulate matter, including PM,y and PM, 5. Fugitive
dust results fron: land clearing, grading, excavation, concrete work, blasting and dynamiting, and vehicie
traffic on paved and unpaved roads. The amount of dust generated is a function of construclion activities,
sill, moisture conlenl of the soil, wind speed, frequency of precipiiation, vehicle traffic, vehicle types, and
roadway characteristics. Emissions would be greater during drier summer and autumn months, and in
fine-textured soils.

Emissions of particulate mater arising from fugitive dust are regulated by state and local agencies.
Typically, the regulations require measures to preven! fugitive dust froem becoming airborne and leaving
the property boundary, such as application ol dust suppressants. Specific requirements also can include
development and approval of a fugitive dust control plan. The Keystone Project, including the Cushing
Extension, would affect approximately 21,221 acres ol land in seven states during the construclion phase.
The majority of pipeline construction activity would pass by a specific location within 2 30-day periad
(completing approximately 14 to 22 miles per menth), thereby resulting in short-term and temporary
tmpacts at any one location during construction.

As described in its Mitigation Plan (Appendix B), Keystone would implement proven dust-minimization
practices to control fugitive dust emissions during construction, such as applying water sprays and
surfactant chemicals, and stabilizing disturbed areas. Additional dust control measures may be reguired
by stale or local ordinances.

3.12-8
Draft EIS Keystone Project



1n addition, the following measure is recommended:

» Keystone should cover all open-bodied trucks while in motion to minimize fugitive dust
emissions.

Fossil-Fueled Consitruction Equipment

Large earth-moving equipment, skip loaders, trucks, and other mobile sources may be powered by diesel
or gasoline and are sources of combustion emissions, inciuding NO,, CO, VOCs, 8O,, PM g, PM1 5, and
small amounts of HAPs. Gasoline and diesel engines must comply with the EPA mobile source
regulations in 40 CFR Part 86 for on-road engines and 40 CFR Part 89 for non-road engines; these
regulations are designed to minimize emissions. Furthermare, to implement the CAA, EPA has
established rules to require that sulfur content in on-road and off-road diesel fuel be significantly reduced.
On June 1, 2006, 80 percent of diesel fuel for on-road use produced by U.S, refinerics was required 1o be
reduced from 500 to {5 ppm sulfur. Additionally, on June 1, 2007, diesel fuel for non-road engines must
be reduced from 5,000 to 500 ppm sulfur. On June !, 2010, EPA will require that all on and off-road
(non-road) diesel fuel meets a [imit of 15 ppm sulfur,

Keystone proposes to use the construction equipment listed in Table 3.12.1-4 in a typical conslruction
spread. Keystone proposes to build the Mainline Project in four to five spreads and the Cushing
Extension in one 1o two spreads. Each spread would be approximately 215 to 330 miles, and would
require 13 months to complete. Construction would oceur simultanecusly on the four or five spreads,

Keystone would maintain all Jossil-Tueled construction equipment in accordance with manulacturer’s
recommendations to minimize construction-related emissions.

Open Burning

Open burning of land clearing materials from construction aclivities has the potential to affect air quality.
All of the states along the rouie of the proposed Keystone Project regulate open burning through local
permiiting, approval, and notification processes. Keystone would oblain all necessary open burning
permits, approvals, and notifications prior to conducting any open burning of land clearing materials.
Keystone would follow all open burning regulatiens during such activities, including restrictions on bum
location, material, and time, as well as consideration of local air quality.

Temporary Fuel Transfer Systems and Associated Storage Tanks

Temporary fuel transfer systems and tanks have the potential to release VOC emissions, However,
because Keystone would be storing mainly diesel fuel with a low vapor pressure, reieases of VOCs would
be minimal.

Connected Action

In modifying or constructing transmission linc substations to support the Keystone Project, Western
would implement the following mitigation measures for Air Quality and Noise:

= Western or its contracilor would utilize such practicable methods and devices as are reasonably
available to control, present, und otherwise minimize atmospheric emissions or discharges of air
contaminants. Dust contro] walering of access roads and work areas would occur during the
project when air quality is compromised by consiruction activities. Disturbed areas would be
scarified to facilitate natural revegetation, provide for proper drainage, and prevent erosion.
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» Equipment and vehicles that show excessive emissions of exhaust gases due to poor engine
adjustments, or other inefficient operating conditions, would not be operated until repairs or

adjustments are made.

Conclusion

Because pipeline construciion moves through an area relatively quickly, air emissions typically would be
localized, intermittent, and short term. Emissions from fugitive dust, construction equipment combustion,
open burning, and temporary fuel transfer systems and associated tanks would be controlled to the extent
required by state and local agencies as explained above. If Keystone complies with applicable
regulations, the Keystone Project emissions from construction-related activities would not significantly

affect local or regional air quality.
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TABLE 3.12.14
Construction Equipment per Spread
for the Keystone Project

Description of Equipment

Units per Spread

On-Road Equipment

Automobiles

Bus

Pickup 4x4

Welding rig

winch truck

Dump truck

Flatbed truck {one ton)
Fuel truck

Grease truck
Mechanic rig

Skid truck

Siringing truck and trailer
Lawbay {rig)

Off-Road Equipment

Welding tractor D6
Angle dozer D6

Angle dozer D7

Angle dozer DB

Angle dozer LGP D6
Angle dozer LGP D7
Angle dozer with ripper DB
Backhoe 330

Backhoe 345
Backhoe rubber-tired
Bending machine 22-36
Crane L5-31B {60 ton)
Crane [.3-99A (35 ton)
Farmn {ractor

Forlk litt 980

Front-end loader 877
Motor grader 14G
Motor grader 16
Sideboom 571
Sideboom 572
Sideboom 583

Pressure pump
Water pump {4 inch)
Water pump (6 inch)
Fill pump

Air caompressor {1,750 cubic feet per minute)

= g
MNAERPNMOAR W AN AN B A = BRSO SARN

Source: TransCanada 2007b.

Dperations Impacts

Keystone proposes that all pipeline pumps would be electrical, with a UPS-serving as backup. A 5-kW
gasoline generator and 200-gallon gasoline storage tank would serve as extended backuyp to each UPS-for
essential services, Consequently, there would be no long-term emissions from the proposed Keystone
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Project operaiions, except for very minimal emissions from the backup gasoline generator’ and small
fugitive emissions from valves, tanks, and pumping equipment, Because operating emissions are
minimal, no operational permits would be required. As a result, the Keystone Project would not cause or
contribute to a violation of any federal, state, or local air quality standards.

Connected Action Impacts

ConocoPhillips operates the Wood River Refinery and Waod River Praducts Terminal located in
Madison County, lllirois. Currently, the refinery is undergoing air quality permitting to authorize various
changes. The refinery proposes to increase both the total crude processing and the percentage of heavier
crude at the refinery because of the growing volumes of Canadian heavy crude (e.g., the Keystone
Pipeline Project). The permitting accounts [or the emissions increases related to the Wood River Preducts
Terminal. The Illinois EPA is eonsidering the refinery project and changes to thie terminal as a single
praject for the purpose of permitting and applicability to federal and state regulations.

The proposed project triggers the PSD and NSR permitting requirements due to potential CO and VOC
emissions increases. There are net emission decreases of NO,, SO, and particulate matter {PM
particulates and PM; s particulates) afler accounting for credible contemporaneous emission increases and
decreases. The new and modified units that would coniribute to the increase in CO emissions would
undergo a Best Available Control Technology (BACT) analysis as part of PSD. The new and modified
units that will contribute to the increase in VOC emissions would undergo a Lowest Achievable Emission
Rate (LAER) analysis as part of NSR because the area is nonattainment for 8-hour ozone (precursor
compounds are NO, and VOCs).

The emissions associated with a major project in a nonattainment area must not interfere with the state
plan to achieve attainment of the NAAQS. To account for the emissions increase from a major project
proposed in & nonattainment area, the applicant must provide compensating emission reductions from
other sources that have nol been relied on in the attainment plan. These emission reductions commonly
are referred to as emission offsets. ConocoPhillips must obtain creditable emission decreases or oflsets
from the existing sources in the St. Louis/Metro-East ozone nonatiainment area. Because this area is a
moderate nonattainment area, emission offsets must be provided at a ratio of 1.15:1.0 {i.e., Tor eacl: ton of
VOUC emissions {rom the project, 1.15 ton of oflsets must be provided). At this ratio, ConocoPhillips is
required to provide VOC emission offsets of 440.1 tpy to account for the project net emission increase of
407.0 tpy. Acquisition of the emission offsets is required to be completed S0 days afier issuance of the
permit or prior to commencement of construction, whichever cccurs later.

The application shows that the proposcd project would readily comply with applicable state and federal
emission standards, including the emission standards and regulations of the State of Hlinois (35 111, Adm.
Code: Subtitle B) and applicable federal emission standards adopted by EPA (40 CFR Part 60 and

40 CFR Part 63).

General Conformity
Section 176(c) ol the CA A prohibils federal actions in nonattainment or PSD mainienance areas that do

not conform ta the SIP for the attainment and maintenance of NAAQS, Therefore, the purpose of the
General Conformity determination is to ensure: (1) that federal activities do not interfere with the hudgets

? Each 5-kW gasoline backup generator would result in emissions of less than 10 tpy cumulative for all regulated
polletants, assuming fuil load operations {operations are not expected 10 be Tull load).
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in the SI1Ps; (2) that actions do not cause or contribute 1o new violations; and (3) attainment and
maintenance of the NAAQS. Conformity can be demonstrated by showing: (1) that emission increases
are allowed in the SIP; (2) that the stale agrees to inciude emission increases in the SIP; (3) that no new
violatiens of NAAQS, or that no increase in the frequency or severity of violations would occeur;

(4} offsets; and (5) mitigation. Some actions that are excluded from the General Conformity
determination include those already subject to NSR and those covered by the Comprehensive
Environmental Responsc, Compensation, and Liability Act (CERCLA) or other environmental laws.

The Keystone Project proposes to cross two regions that are designated as nenatiainment for the federal
ozone and PM; s standards. Therefore, emissions of PM; s and ozone precursor compounds {(NO, and
VOCs) would be evaluated against the General Conformity applicability threshold levels. All Keystone
I’roject emissions of PMy s, NO,, and VOCs emitted during construction and operation would be
evaluated because no emissions would be covered under air permit programs. In addition, those
ernissions {rom construction {i.c., mobile sources) of the Wood River Refinery and Wood River Products
Terminal upgrades also would need 1o be evaluated because they are not included in the NSR perinitting.

Written approval of conformance with the SIF would not be necessary for the Keystone Project because
estimated emissions are below the General Conformity applicability threshold levels. See Table 3.12.1-5
{or estimated emissions.

3.12.2 Noise

3.12.21% Environmental Setting

‘The ambient sound level of a region is defined by the total noise generated within the specific
environment and is usually comprised of sound emanating from natural and artificial sources. Atany
location, both the magnitude and frequency of environmental noise may vary considerably over the
course of the day and throughout the week. This variation Is cavsed in part by changing weather
conditions and the effects of seasonal vegetative cover.

The proposed Keystone Project would be constructed in primarily rural agricultural areas of North
Dakoia, South Dakota, Nebraska, Kansas, Missouri, Hlinois, and Oklahoma. It is estimated that the
existing ambient noise level in the Keystone Project area is approximately 35 dBA. This is an assumed
noise level. Areas similar to the Keystone sites have background noise levels in the 35-dBA range. Field
studies would be conducted prior to construction to confirm the background noise levels (TransCanada
2007¢).

Noise Receptors near the Pipeline ROW

Approximately 1,196 residences {985 for the Mainline Project and 211 fer the Cushing Extension) and 1|
commercial/public assembly places (10 for the Mainline Project and | Tor the Cushing Exiension) are
within 500 feet of the proposed pipeline centerline (ENSR 2006a}. See additional discussion of buildings
close to the ROW in Sections 3.9.3.5 and 3.9.4.5.
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TABLE 3.121-5
Estimated Emissions from Activities in Nonattalnment
Areas for the Keystone Project
PM. .z RO, Voo
Emission Source (tpy) {tpy}) itny)
Annual general conformity applicability
threshold levels 100 100 50
St. Charles County, Missouri
Construction emissions
Cn-road equipment <0.1 <0.1 =01
Off-road equipment 0.8 18.3 6.1
Open burning” 0 0 Q0
Fugitive dust <01 0 o]
Fugitive VOC ] o <1.0
Totzal canstruction 2missions <1.0 <18.4 <72
Below thresholds? Yes Yes Yes
Operating emissions
Pumnp stalion {PS-38) <01 <0.2 <0.3
Total operaling emissions <0.1 <0.2 <0.3
Below thresholds? Yaes Yes Yes
Madison County, lllinois
Consiruction emissions
On-road equipment <01 <01 <0.1
Oif-road equipmant 0.8 12.0 4.1
Open burning” ) 0 0
Fugitive dust <{.1 o 0
Fugitive YOG 0 0 <1
Wood river refinery/terminal upgrade NA NA NA
Total construction emissions <1.0 <121 <5.2
Below {hresholds? Yes Yes Yes
Operating emissions
Purnp stalion (P3-37) <0.1 <0.2 <0.3
Total operating emissions =0.1 <0.2 <0.3
Below thresholds? Yes Yes Yes
Notes:
PM.s = Pardiculale malter less than 2.5 microns in diameler.

NA = Not available at the time of publication of the drait EIS,
NQO, = Oxides of nitrogen.
vOC = Volatile organic compounds,

lpy = Tons peryear.

k]

permil may be required for the type and volume of apen buming glanned.

Y  Dpen buming is not permitted in Madison County, IHinois.

Source. TransCanada 2007c.
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In addition, approximately 22 recreational and special interest areas (21 for the Mainline Project and |
for the Cushing Exicusion) would be crossed by the proposed route (ENSR 2006a). Section 3.9.3 and
Table 3.9.3-7 provide information on recreational and special interests lands intersected by the Mainline
Project, the majority of which are privately owned. Section 3.5.4.7 and Table 3.9.4-7 provide infonmation
on the recreational and special interest band intersected by the Cushing Extension.

Fifty-two USFWS wetland casements in North Dakota and South Dakota would be crossed by the
Mainline Project (see Table 3.9.3-8). As described in Section 3.9.4.7, the proposed Cushing Extension
Tacilities would not cross any wetland easements. No other national, state, or local parks or forests are
within 500 feet of the proposed centerline, including wilderness or wilderness study areas.

Noise Receptors near Pump Stations

Tabie 3.12.2-1 summarizes the nearest noise-sensitive areas (NSAs) and the number of residences/
structures within 1 mile of each propased pump statien. The proximity of the nearest NSAs ranges from
253 feel at pump station (PS-) 37 to 3,523 feet at PS-16. Keystone does not anticipate any structures
being built closer to these ranges due to the land’s fong-term utility use and permanent pipeline ROW.

3.12.2.2 Regulatory Requirements

Two measurements used by federal agencies to relate the time-varying quality of environmental noise to
its known effect on people are the 24-hour equivalent sound level (Leg[24]) and the day-night sound level
{Ldn). The Leqg(24) is the level of steady sound with the same total (equivalent) energy as the time-
varying sound af interest, averaged over a 24-hour pericd. The Ldn is the Leq(24) with 10 decibels on
the A-weighted decibel scale (dBA) added to nighttime sound levels between the hours of 10 p.m. and

7 a.m. to account for people’s greater sensitivity 1o sound during nighttime hours.

In 1974, EPA published “Information on Levels of Environmental Noise Requisite to Protect Public
Health and Welfare with an Adequate Margin of Safety.” This document provides information for state
and local agencies to use in developing their ambicent noise standards. EPA identified outdoor and indoor
noise levels 1o protect public health and wellare. An Leg(24) of 70 dB was identilied as the level ol
environmental noise that would prevent any measurable hearing loss over a lifetime. An Ldn of 55 dBA
outdoors and an Ldn of 45 dBA indoors were identified as noise thresholds that would prevent activity
interference or annoyance. These levels are not “peak™ levels but are 24-hour averages over several
years. Occasional high levels of noise may occur. An Ldn of 55 dBA is equivalent to a conlinuous noise
level of 48.6 dBA. None of the states that would be traversed by the proposed Keystone Project have a
different regulatory noise limit {except lllinois, which has limits dependent on the land class and noise
frequency as set out by Title 35 Subtitle H Chapter { of the lllincis Administrative Code), although many
have local ordinances governing noise from construciion or industrial activities.

3.12.2.3 Potential impacts and Mitigation

Noise impacts for a pipeiine project generally fall into two categories: temporary impacts resulting from
operation of construction equipment, and long-lerm or permanent impacts resulting from operalion of the
facility.
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TABLE 3.12,241

Structures within 1 Mile of Pump Statlons for the Keystone Project

Distance Number of
to Nearest Structures
Noise-Sensltive within 1 Mile
Milepost of Arza Direction from of Pump
State/County Pump Station Pump Station (feet) Pump Station Station
MAINLINE PROJECT
North Dakaota
Walsh PS-15 33.0 1,200 SE 7
MNelson PS-18 75.9 3,523 S-SE 4
Steele PS-17 1234 2,257 N-NW 3
Ransom P5-18 170.2 850 E 10
Dickey PS-18 2168 1,148 NE 1
Sargeni P&-18 216.8 - - 5
South Dakota
Brown PS-19 216.8 - - 5
Day PS-20 262.1 - - 0]
Clark PS-21 308.9 2,700 NE g
Miner P5-22 356.8 — - o
Hutchinson P5-23 4048 2,650 SE "
Nebraska
Cedar PS-24 4527 354 NE 18
Stanton PS-25 4931 846 N-NW 12
Butler PS-26 549.5 240 NW 10
Saline PS-27 501.8 1,342 W-SwW 4
Jefferson P5-28 637.3 2,142 N 6
Kansas
Nemaha P3-29 688.2 B50 L 19
Doniphan PS-30 736.7 1,043 sw 13
Missouri
Clinton PS-31 782.3 3,400 w 31
Carroll P5-32 B20.8 920 SE 17
Chariton £5.33 BG64.6 B13 Nw 12
Audrain PS-34 o038 1,300 5 14
Monigomery PS-35 947.5 1,930 NE 18
5t. Charles PS-36 984.8 500 S 17
IHinois
Madison PS-37 1032.75 253 E 4
Fayelte PS-38 1040.8 545 N 7
CUSHING EXTENSION
Kansas
Dickinson C30 CE 94.4 1,112 £ B
Cowley C 3z CE183.4 289 NE 17
Okfahoma
Kay C 33 CE 278.4 272 SE 37

Note: tanual couni from aerial photos and numbers may differ in actuallly due to fealuras that appear {o lead to buildings.

Source: ENSR 2008a.
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Construction Impacts

Construction of the proposed Keystone Project would be similar to other pipeline projects in terms of
schedule, equipment used, and types of activities. Construction would increase noise levels in the vicinity
of project activities, and the noise levels would vary during the construction period, depending on the
construction phase.

Pipeline construction generally proceeds at rates ranging from several hundred feet to 1 mile per day.
However, due to the assembly-line method of construction, pipeline construction activities in any one area
could last from 1 week te 30 days. Construction of aboveground facilities would take approximately

18 months to complete. Because the construction moves through an area relatively quickly, noise impacts
typically would be localized. intermitient, and short term.

Residential, agricultural, and commercial areas within 500 {eet of the Mainline Project and the Cushing
Extension ROW would experience short-term inconvenience from the construction equipment noise.
Although individuals and livestock in the immediate vicinity of the construction activities may be
temporarily disturbed may be temporarily disturbed, the impact on the noise enviromment at any specific
lacation along the proposed pipeline route would be short term. Similarly, noise associaled with
construction of the proposed aboveground facilities would be intermitlent during the construction period,
but the overall impact would be temporary and is not expected o be significant. Further, nighitime noise
levels would normally be unaffected because most construction activities would be limited to daylight
hours.

Noise impacts {from construction would be mitigated in accordance with Keystone's Mitigation Plan
(Appendix B) to minimize cffects on individuals, sensitive areas, and livestock. During permitling
activities for the projecl, Keystone would determine whether state, county, or local noise regulations exist
for a given location. If Jocal noise regulations exist, Keystone would develop site-specific noise
mitigation plans to comply with any specific regulations and would seek any applicable authorizations or
variances. Noise mitigation plans would be provided Lo the canstruction coniractors for implementation
and would be enforced by construction inspectors using portable sound meters, Because preliminary
research has not identified any applicable state or county noise ordinances along the pipeline route,
Keystone is not proposing any construction noise assessments or surveys at this time (TransCanada
2007¢).

To ensure that residential and commercial areas within 500 feet of consiruction activities are not affected
by noise levels, Keystone would give advanced notice to landowners prior to construction, limit the hours
during which conslruction activities with high-decibel noisc levels are conducted, and ensure that
construction proceeds quickly through such areas. In the event that the contractor expects noise levels to
exceed regulated noise standards—based on the types of construction equipment used or conslruction
pracedures, notice would be given to Keystone so that immediate noise attenuation could be achieved. In
addition, the following measure is recommended:

» Keystone should set np a hotline to enable individuals to contact Keystone in the event that
construction noise levels affect them. Im those instnnces, Keystone should conduct noise
assessment surveys at the affected area to ensure that the noise attributable to construction
does not exceed 55 dBA Ldn. Ir the event that construction noise cannot meet regulated
levels, Keystone shonld work with these individuals to develop an acceptable alternative
construction work plan. In addition, Keystone should ensure that construction equipment
would be operated on an as-needed basis and would be maintained to manufacturers’
specifications to minimize noise impacts.
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Operations Impacts

During operation of the pipeline, the noise associated with the elecirically driven pump stations would be
limited to the vicinity of the facilities. Keystone prepared a preliminary noisc assessment survey for a
typical pump station, as illustrated in Table 3.12.2-2, The assessment assumed wind speeds of 8 miles per
hour, a temperature of 75 °F, and three pumps operating at 3,000 kW cumulative,

TABLE 3.12.2-2
Sound Attenuation from Proposed Pump
Stations for the Keystone Project
Distance Sound Level

{feet) {dBA)
Background 35
300 55
700 49
1,000 48
1,300 43
4,800 42
2,200 41
2,300 40
2,600 39
3,000 38
3,300 38
3,600 38
3,800 37
4,200 37
4,600 v
5.000 37

Source: TransCanada 2007b.

Table 3.12.2-2 shows that sound levels would attenuate nearly to existing ambient noise levels (35 dBA)
within 4,000 feet of the facility and would be considered minor. Although noise impacis from the
electrically powered pump stations are projecied to be minor, Keystone would perform a noise assessment
survey during operations 1o confirm the level of noise at each listed noise-sensitive area. A Type |
integrating sound level meter would be nsed te determine the sound levels near the proposed pump
stations. The device can determine peak and average sound levels over specified time intervals and at
various distances from the nearest noise sources to the nearest sensitive receptors {TransCanada 2007¢).

If the noise attributable to operation of any pump station exceeds 55 dBA Ldn at any noise-scnsitive area,
Keystone would implement noise mitigation measuores to ensure that regulation levels are not exceeded,
as specified in its Mitigation Plan. Mitigation measures can include construction of berms around the
facilities or planting vegetation screens. As such, Keystone would minimize noise impacts to ensure that
project-related operations would not resull in a significant effect on the noise environment.

3.12.3 References

EPA. See U.S. Environmental Protection Agency.

TransCanada. See TransCanada Keystone Pipeline, L.P.
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TransCanada Keystone Pipeline, L.P. 2007b. Response to Data Request #1. Submitted to U.S.
Department of State by TransCanada Keystone Pipeline, L.P. Application for Presidentizl Permit.
January 29,

TransCanada Keystone Pipeline, L.P. 2007¢, Response to Data Request #2. Submitted to U.S.
Department of State by TransCanada Keystone Pipeline, L.P. Application for Presidential Permit.
April 4.

U.S. Environmental Protection Agency. 1674. Information on Levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adequate Margin of Saftety. (USEPA 550/9-74-004.)
March.
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3.13 RELIABILITY AND SAFETY

Transportation of crude vil by pipeline involves some risk to the public and the environment in the event
of an accident or an unauthorized action, and subsequent release of oil. Spills of crude oil from the
proposed Keystone pipeline and appurtenant facilities have a finite rate of occurrence, might affect the
environment to varying degrees, and are of concern to all of the stakeholders. This section includes a
summary of:

» Safety standards.
» Safety history,

» Risk assessment,
» Impacts, and

»  Mitigation.

Appendix L provides a detailed discussion of the reliability and safety issues summarized in this section.

3131 Safety Standards

This section summarizes the regulatory and industry standards to which the proposed crude oil pipeline
would be designed, constructed, operaled, and maintained, Details related io safety standards are
provided in Appendix L.

3.13.1.1  U.B. Department of Transportation Standards

DOT is mandated to provide pipeline safety under 49 USC Chapter 601. OPS administers the national
regulatory program to ensure the safe transportation ef hazardous liquids, including crude oil, by pipeline.
It develops safety regulations and other approaches to risk management that inandate safety in the design,
construction, testing, operation, maintenance, and emergency response of pipeline facilities. Many of the
regulations are writien 25 performance standards that set the level of safety to be attained and allaw the
pipeline operator to use various technologies to achieve safety. PHMSA ensures that people and the
environment are protected from the risk of pipeline incidents.

The rules poverning pipeline safety are included in 49 USC Chapter 601. Of those, Parts 190, 194, 193,
198, and 199 are relevant to hazardous liguid (including crude oil) pipelines. The following is a briefl
summary of the more impaortant parts of 4% USC Chapter 601 with regard to the Keystone Project.

e Pasrt 190 describes the procedures used by OPS in carrying out their regulatory duties, including
inspection of pipelines and enforcement of the regulations.

+ Part 194 contains requirements for oil spill response plans intended to reduce the environmental
impact of oil discharged from onshore oil pipelines.

» Part 195 prescribes the safety slandards and reporting requirements for hazardous liquid
pipelines, including detailed requirements on a broad spectrum of areas related to the safety and
environmental protection of hazardeus liquid pipelines,

»  Part 198 prescribes regulations governing grants-in-aid for state pipeline safety compliance
programs.
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o Part 199 requires operators of gas and hazardous liguid pipelines to establish programs for
preventing alcohol misuse and to test employees for the presence of alcohol and prohibited drugs;
it also provides the procedures and conditions for this festing.

Parts 194 and 195 specifically require Keystone to develop a comprehensive ERP for the pipeline, to be
reviewed and approved by OPS prior to operation {the draft ERP is included as Appendix C). OPS also
would conduct periodic inspections of the pipeline during operation, and would review and approve the
pipeline Integrity Management Plan for high consequence areas {HCAs) that Keystene would be required
to prepare. HCAs are defined as:

(1) A commercially navigable waterway, which means a waterway where a substantial likelihood
of commercial navigation exists;

(2) A high population area, which means an urbanized area—as defined and delineated by the
Census Bureau—that contains 50,000 or more people and has a population density of at least
1,000 peaple per square mile;

{3} Another populated area, which means a place-—as defined and delineated by the Census
Bureau-—ithal contains a concentrated population, such as an incorporated or unincorporated
city, town, village, or other designated residential or commercial area; and

(4)  Anunusually sensitive area—explicitly defined in 49 CIR Part 195.6 as drinking water or
ecological resource areas that are unusually sensitive 1o environmental damage from hazardous
liquid pipeline releases.

The HCA regulation requires that new hazardous liquid pipelines identify HCAs prior to operation and
that a written integrity management program be in place within | year after the start of operation
including baseline assessments by the date that pipeline operation begins. Depending on the findings of
the assessment, the operator must take preventive and mitigating measures to protect the HCA from the
consequences of a pipeline failure. These measures include conducting a risk analysis of the pipeline
segment to identify additional actions to enhance public safety or for environmental protection.

Keystone has submitted a Risk Assessment and Environmental Consequence Analysis (ENSR 2006b) and
a Frequency-Volume Study (DNV 2006); these serve as the risk analysis required for HCAs. The Risk
Assessment and Environmental Consequence Analysis (ENSR 2006b} includes Table 4-13, which
summarizes Keystone's estimate of pipeline miles within various types of HCAs. Keystone estimates that
approximately 170 miles of the Keystone Mainline Project and 71 miles of the Cushing Extension would
be within HCAs., Keystone has not submitted an Integrity Management Plan for HCAs, but will need to
complete the baseline assessment prior to pipeline operation. The Keyslone Risk Assessment and
Environmental Consequence Analysis and the Frequency-Volume Study are discussed in more detail in
Appendix L.

3.13.1.2 Standards and Regulations for Affected States

QPS is responsible for oversight and inspections of interstate pipelines, like the Keystone pipeline; in
states where OPS and the state have a special agreement in place, the state may carry out these Munclions.
OPS regulates, inspects, and enforces interstate liguid pipeline safety requirements in all the states that
would be crossed by the proposed Keystone pipeline.
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States may adopt regulaticns with requirements that supplement or exceed federal requirements. All the
states that would be crossed by the proposed pipeline have adopied state One-Cali systems to reduce the
potential for third-party damage to utilities, including pipelines, during projects that involve excavations
or soil borings. The laws and regulations ol each state that would be affected by the Keystone Project
contain no other requirements exceeding federal requirements, except for Administrative Code 165,
Chapter 20 in the State of Oklahoma that regulates gas and hazardous liquid pipeline safety, Oklahoma
assesses an annual fee on pipeline operators, has reporting requirements, and requires notices prior to
construction,

3.13.1.3  Industry Standards
Pipeline design would comply with pertinent industry standards, including:

»  American Society of Mechanical Enginecrs (ASME)/American National Standards Institute
{ANSI) Code B31.4, “Liquid Transportation Systems for Hydrocarbons, Liquid Petroleum Gas,
Anhydrous Ammonia, and Aleohols.” This standard addresses requirements for materials of
construction welds, inspeclion, and testing for cross-country hazardous liquid pipelines. {t
requires a mainline block vaive on the upstream side of major river crossings and public water
supply reservoirs, and either a block valve or a check valve on the downstream side.

»  ANSI Standards CSA 2662-03 and Z662.1-03. This standard covers the design, construction,
operation, and maintenance of 0il and gas industry pipeline systems thal convey various fluids,
including crude cil.

¢ American Petroleum [nstitute (API) 570 Piping Inspection Code, Inspection, Repair, Alteration,
and Re-Rating of [n-Service Piping Systems. This code was developed for the petroleum refining
and chemical processing industries but may be used for any piping system.

* AP]RP 1102, Recommended Practices for Liguid Petroleum Pipelines Crossing Railroads and
Highways. This recommended practice is a requirement of ASME/ANS! B31.4,

*  API RP 1109, Recommended Practice for Marking Liquid Petraleum Pipeline Facilities.
ASME/ANSI B31.4 advises that this API RP 1109 shall be used as a guide,

» NACERP 01-69, Control of External Corrosion on Underground or Submerged Metallic Piping
Systems, ASME/ANSI B31.4 refers 10 sections of this recommended practice as a guide for an
adequate level of cathodic protection.

3.13.2 Safety History

‘This section summarizes the safety history of onshore hazardous liquid pipeline operations in the United
States, including specific hazardous liquid pipeline operating experience in the states that would be
traversed by the proposed pipeline. A more detailed review is found in Appendix L.

3.13.2.1 PHMSA’s Qil Pipeline Statistics

Spills are reported to PHMSA on standard fonms, in accordance with 49 CFR Section [95.50. PHMSA
mairtains a database of pipeline incident repaorts (available online: <http:/primis.phmsa.dot.covicomm/
reports/psi.htmb>, accessed in February 2007). Pipeline incident reports encompass onshore and offshare
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natural gas and hazardeous liquid pipelines. In this section, the term “hazardous liquid pipelines™ is used
for information based on hazardous liquid pipeline data,

Hazardous liquid pipeline incidents include those that are categorized as “serious” or “significant.”™ A
“serious” hazardous liguid pipeline safety incident is one involving a fatality or an injury requiring in-
patient hospitalization, “Significant” hazardous liquid pipeline safety incidents inciude spills releasing
2,100 gallons (50 bbls) or more; spiils of 210 gallons (5 bbls) of highly volatile liquid; spills resulting in
total costs of $50,000 or more (1984 dollars); or spills that include fire, explosion, injury, or death,

The PHMSA spill report data web site includes summary lables that provide overviews of serious
incidents and significant incidents reported over the last 20 years, ending in 2005. Because the PHMSA
data set is truncated on the lower end at the reporting limit of 50 bbls’, the data understate the actual
number of incidents and overstate the average spill volomes,

Table 3.13.2-1 shows the average number of serious incidents in a year for hazardous liquid pipeline
operators. The summary data show a decreasing trend in serious pipeline incidents. The data include 113
serious incidents reported for 20 years {1986-2005).

TABLE 3.13.241
Naticnwide Hazardous Liguid Pipeline Systems,
Annual Averages of Serious Incidents (1986-2005)

Serious Incidents

Time Period per Year
S-year average {2001-2005) 3
10-year average (1986-2005) 5
20-year average {1986-2005) =3

Source: PHMSA 2007,

Table 3.13.2-2 shows the number of significant incidents in a year for all hazardous liquid pipeline
operators. The summary data show a decreasing trend in annual incident frequency, injuries, and spili
volume. Table 3.13.2-3 is a summary of PHMSA significant pipeline safety incidents for hazardous
liquid pipelines (by cause) for the 20-year period from 1986 through 2005, The dominant incident cause
is an outside force that results from one or more of the following:

» Excavation damage from encroachment of mechanical equipment (22 percent);

» Natural force damage such as earth imovements due to soil settlement, washouts, or geologic
hazards (5 percent); and

»  Other outside foree damage (1 percent) (Table 3.13.2-3),
Qlder pipelines have a higher frequency of outside force incidents parily because their location is less

likely 1o be precisely known or marked, and because their diameters are in aggregate disproportionaiely
smaller and therefore more easily crushed or broken.

' Of the 600 spills reported in the PHMSA database between 1996 and 2005, 16 percent were reported as less than
2,100 gallons {30 barrels).
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TABLE 3.13.2-2
Nationwide Hazardous Liquid Pipeline Systems, Annual Averages for Significant Incidents {1986-2005)

Number of Gross Barrels Barrels Net Barrels

Period Incidents Fatalities Injuries Property Damage *” Lost Recovered Lost

S-year average (2001- 123 2 7 $73,426.487 99,526 35,724 63,802
2005)

10-year average (1996— 138 2 8 $8B,783,825 127,828 53,349 74,508
2005)

20-year average {1986 183 2 14 $62,509,194 160,347 54,460 95,868
2008)

Note:

Tolals for the period from 1986 through 2005: 3,051 incidents; 44 lalalities; 272 injuries; $1,250,183,884 property damage; 3,208,945 barrels las; 1,289,191 barrels recovered, and

1,917,754 net barrels lasl.

® The cosls shown in the tables are in 2005 dollars. Costs are adjusted via the Bureau af Egonomic Analysis, Govemment Printing Office inflalion values.

¥ Foryears 2002 and |ater, property damage was estimated as the sum of all pubtic and privale cests reported In the 30-day inddent report, adjusted to 2005 dofiars. For years prior
to 2002, accident repor forms did nol include a breakdown of public and private cosls; therefere, property damage for these years is the reported lotal properly damage field in the

repor, adjusted lo 2005 dollars.

Source: PHMSA 2007,
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TABLE 3.13.2-3
Nationwide Hazardous Liguid Pipeline Systems, Causes of Significant Incidents {1986-2005)
Percent of
Percent of Total Property
Number of Incidents Froperty Damage
Cause Incidents {%6) Fatalities Injuries Damage 2k {%a}
All other causes 738 24 20 127 $239,498 812 19
Corrosian 724 24 1 17 $255,514,544 20
Excavation damage 675 22 15 B5 $141,841,074 19
Human errar 204 7 3 29 %$28,032 680 2
Material failure 542 18 2 g $304,928 405 24
Natural force 147 5 3 5 $247,870,514 20
damage
Other outside force 23 1 0 0 $32,497 848 3
damage
Total 3,051 100 44 272 $1,250,183,884 100
Note:

Significant incidenls are those incidents reported by pipeline operators that mest any of he follawing condilions: {1) fatality or injury requiring in-pafient hespitalization: (2) 550,000 or
more in lotal costs, measured in 1984 daltars, {3) highly volatile liquid releases of five barrels ar more, or other liquid releases of 50 barrels or mare; (4} liquid releases resulting In an
upintentignal fire or explosian

" The costs shown in lhe tables are in 2005 doltars. Costs are adjusied via the Bureau of Economic Analysis, Government Prinling Office inflation values.

® For years 2002 and later, property damage Is estimated as ihe sum of alf public and privale cosls reparted in the 30-day inciden! report, adjusted ta 2005 dollars. Far years prior {o
2002. accident repert forms did not include a breakdown of public and privale costs; therefore, property damage for these years is the reparled falal property damage field in the
repor, adjusted I 2005 dollars. )

Source: PHMSA 2007,




Corrasion is another dominant incident cause, constituting 24 percent of all hazardous liquid pipeline
incidents over the past 20 years. The frequency of incidents is also strongly dependent on pipeline age
because corrosion is a time-dependent process (Keifner and Trench 2001). Pipeline age is important
when assessing risk based on records of incident frequencies. In 2004, the Transportation Research
Board {TRB 2004) published a review of pipelines that included “Pipeline Safety Data and Trends” as an
appendix and relied heavily on previous work done for APl (Keifner and Trench 2001). The AP work
confirms that hazardous liquid pipeline age is a significant spill risk factor. Several industry standards
and practices and DOT requirements would tend to reduce the potential for spill incidents associated with
the proposed pipeline relative to industry experience,

Intentional acts do not appear as a specific causal item in the PFIMSA data. Terrorism has become a very
real issue for energy infrastructure. DHS has been involved with FERC and other federal agencies in
developing a coordinated approach {o prolecting the energy facilities of the United States, and continues
fo coordinate with these agencies to address this issue.

3.13.2.2 TransCanada Company-Specific Oil Pipeline Operating History

TransCanada is a well known and longstanding natural gas transportation company in Canada and the
Unites States, with limited experience operating crude oil pipeline systems. Through a 50/30 joint
veniure, TransCanada and Alberta Energy Company (now EnCana Corporation} purchased the Platte
pipeline in February 1996 and developed and constructed the Express pipeline in 1996, Together, the
Express and Platte pipelines constitute a 1,700-mile system between Hardesty, Alberta and Wood River,
Ilinois. The system beeame operational in February 1997, with commercial deliveries beginning in April
1997. Alberta Energy Company operated the Express and Platte systems on behali of the joint venture
partnership until October 2000, when TransCanada divested its 50-percent interest to Encana Corporation.

Although TransCanada did not operate the Express and Platte pipeline systems, Keystone has provided a
search of all records available to it, as well as the Freedom of Information Act On-Line Library at the
PHMSA website (available online: <http://ops.dot.gove/state/IA98.htin>), to identify pipeline incidents
that occurred during TransCanada’s ownership interest in the system. No incidents were found to have
occurred in Canada. One incident occurred in the United States in 1996: in Section 8, T33N,R17W,
Chariton County, (Salisbury Station), approximately 3 miles west on Highway 24 near Salisbury,
Missouri, The DOT-assigned identilication number was 19960027, Corrosion is listed as the cause of
the release of 220 bbls of crude oil, of which an unknown amount was recavered. No habitat, resources,
or human services were affected. .

The limited operating history with oil pipclines precludes comparison of accident and oil spill incident
rates specific to TransCanada with the industry average rates. The extent of specific operating experience
does not affect the regulatory requirements to be met by the operator.

3.13.2.3 Qil Pipeline Incident History in States That Would Be Traversed by Keystone

QOf the 600 crude oil spills reported in the PHMSA database between 1996 and 2005, 9 percent were very
large (defined as greater than 100,000 gailons [2,380 bbls]). Five of the very large spills were reported in
QOklahoma. No ofher very large spills were reported from states in the Keystone Project area. Insufficient
incident data and pipeline mileage on a state-by-state basis prevent a slatistical analysis with conclusions

applicable to estimating very large spill incident frequencies for the proposed Keystone pipeline.
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3.13.3 Risk Assessment

This section summarizes the potential for oil spills from the proposed Project, including potential types off
spills and sources, and an evajuation of oil spill frequency and volume that may be expected. A more
detailed description of the components and methods included in the risk assessment are found in
Appendix L.

3.13.3.1 Canstruction Spills

The majority of construction spills fend to be relatively small, refined products (e.g., pasoline, diesel, and
lubricating and hydraulic {luids); and most result from vehicle and construction equipment fueling and
maintenance in construction staging areas or along the construction ROW. A tanker fruck accident ora
fuel storage tank failure is the most likely source of the largest construction spills. Fueling operations can
be a source of {requent but small spills. Construction staging areas may include portable fuel and oil
storage tanks, staged onsite during the course of the construction activity. The potential oil spill volume
from these sources would be small relative to the potential oil spill velume from a pipeline incident.
Specific preventive and mitigating measures and recommendations found in this section under
“Mitigation Measures™ address polential spills from construction activities.

3.13.3.2 Operations Spills

Spills from the pipeline or associated pump stations, valves, or pigging facilities could occur during
operation and have the potential to result in larger-volume spills and could occur any time in the year.

A large spill is most likely to result from a major pipeline break. Although pipeline leak detection
technology could identify a leak and shut down flow quickly, actual response with conlainment
equipment and cleanup crews may be delayed for several reasons, including:

»  The exact leak location may not be known;
» Snow or other factors may hinder visual detection; and
* The leak is remmote from response capabilities, and reporting the leak may be delayed.

Pipeline operational spills can occur anywhere along a pipeline from leaks, drips, and spills. Oil releases
from the pipeline can occur due 1o corrosion, damage caused by third parties performing excavation or
soil borings, external forces due to landslides or washouts, or other causes. Pump slation operational
leaks can oceur {rom causes similar to pipeline leaks or maintenance activities, such as changing filters
and pig launching or receiving incidents.

3.13.3.3  Oil Spill Frequency and Volume

Risk of oif spills is expressed as a combination of spill frequency and spill velume, and is assessed using
failure frequencies that are derived from general hazardous liquid pipeline operating history. General
incident frequencies and spill volumes then were reviewed for relevance to the proposed Keysione
Project. This risk assessment approach has been performed at different levels. As part ol the NEPA
review, a frequency-volume analysis was performed using PHMSA data specific to the states that would
be crossed by the proposed pipeline. Incidents occurring in Canada have been documented by regulatory
agencies and popularly reported (e.g., Glenavon eil spill; available online: <http://dogwoodinitiative.org/
newsslories/pipelincoilspiliraisesquestions>). However, data on these incidents are not readily available
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or expected in formats amenable te pooling with PHMSA data for analysis. Keystone submitted a
Project-specific analysis that used various reference frequencies for different types of incidents and was
adjusted for Project-specific factors (ENSR 2006b, DNV 2006). Use of these different approaches results
in a range of spill frequencies that “bracket” the number of spills expecied from the proposed pipeline.
Details of how {he different approaches are used and variations in results are provided in Appendix L.

Spill requencies and volumes estimated from PHMSA data and applied to the proposed Keystone
pipeline are presented in Table 3.13.3-1. The frequency factors give an overall frequency (for spills or
leaks greater than 50 bbls) between .1 and 1.49 spills per year, depending on which data set is used as
the basis. The volume factors give an estimated annoal gross spill volume between 18,000 and

60,000 gallons (429 and 1,420 bbls) per year, depending on the data set used as the basis.

Keystone submitted a frequency-volume study (DNV 2006) and a Risk Assessment and Environmental
Consequence Analysis (ENSR 2006b) This study evaluated hypothetical pipeline releases from three
hole sizes—small holes (<0.1-inch diameter), medium holes (1-inch diameter), and large holes (>10-inch
diameter) from various failure causes. The report also evaluated the risk at two different pipeline flows—
435,000 and 591,000 bpd. These are the nominal and maximum proposed throughpuis for the Keystone
pipeline. Spill frequencies were estimated from historical data and modified by faciors specific to the
Keystone Projeci in order to estimate spill frequencies for the Keystone pipeline system. The study
praduced an overall frequency for spills or leaks greater than 2,100 gallons (50 bbls) of 0.143 spill per
year for the neminal flow of 435,000 bpd and 0.186 spill per year for the §57,000-bpd maximum flow
case. Table 3.13.3-2 surnmarizes the resulls for both flows,

TABLE 3.13.341
Projected Spill Incidents {>50 Barrels) per Year
for the Proposed Keystone Project
Fult PHMSA
Hazardous Liguids PHMSA Data- PHMSA Data—

Spill Incidents per Year Dataset® Keystone States & Crude 0il ©
Incidents per mile per year 0.00081 0.0009 0.00109
Mainline Project{t 078 miles) .87 0.96 1.17
Cushing Extension (293 miles) 0.24 .26 0.31
¥Xeystone Project total (1,371 miles} 1.10 1.23 1.49

Notes:
PHMSA = Pipeline and Hazardous Materials Safety Adminisiraion.
Colurnns may not add due ko rounding.

* Full"includes all hazardous liguid pipelines in the United Slates, anshore and offshore.

& “Keystane slates” includes dala only far anshore hazardous Hguid pipelines in the slates 1hal would be crossed by the Keystone
pipeiine.

* “Crude oif” includes dala only for onshore crude ol pigeline incidenls, all stales.

Source: PHMSA 2007.
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TABLE 3.13.3-2
Spill Frequency Associated with the Proposed
Keystone Project—Keystone's Analysis

Pipeline Spills per Year® Spllis per Year B
Mainline Praject (1,078 miles) D.#12 0.148
Cushing Extension (293 miles) 0.031 0.040
Keystone Praoject total (1,371 miles) 0.143 0.186

#® Calculated based on specific analysis for the Keystone Project of spill probabiities for 435,000 bpd
{DNV 2006).

U Calculated based on specific anglysis for the Keystone Projecl of spilt probabllities for 657,000 bpd
{DNV 20086).

Source: DNV 2006.

The PHMSA data gives a spill frequency that is an order of magnitude higher than that given by the
analysis performed lry Keystone for the Keystone Project. Although future events cannat he predicted
with cerlainty, spill frequencies ean be used to eslimate the number of events that might occur, Actual
frequency may differ from the predicted values of either analysis. Explanations for the differences
between spill frequency estimates include:

=  PHMSA data reflect incidents on existing pipeline infrastructure. With implementation of DOT's
Integrity Management Rule, continually improving industry operating practices, and
advancements in best available control technology (BACT), the number of spills is expecled to
decline from historical levels of older pipelines.

e The Keystone analysis (DNV 2006) used an additive method, starting from specific types of
incidents and adding their respective frequencies. This approach would omit incidents from other
causes.

» Based on these factors, the PHMSA data would tend to overeslimate the Keystone spill
frequency, and the DNV method would tend to underestimate the spill frequency, The expecied
frequency of incidents would probably be a value between (he two estimates.

For purposes of the risk and impact asscssment of the Keystone pipeline, @ reasonable gencralization is
that small spills are likely to occur and very large spills are highly unlikely to occur. Although large to
very large spills are highly unlikeiy to occur, they have occurred in the past (as indicated by the PHMSA
data); therefore, the potential impacts of such eventis should be considered. [t is also important to
consider that, 2s additional engineering and design information and refinements become available,
Keystone would update its risk assessment and submit the updated assessment in subsequent filings with
DOS.

3.13.4 Impacts Related to Oil Spills

Crude or refined oil released into the environment (spills) may affect natural resources, human uses and
services, and aesthetics to varying degrees, depending on the cause, size, type, volume, location, season,
environmental conditions, and associated response actions. Small oil spills (e.g., intermitient leaks and
drips from construction machinery and operating equipment) are almost certain to occur during
construction and operation of the Keystone Project. There is also a finite potential for a spill of sufiicient

3.13-10
Draft £EIS Keystone Pipeline Project



magnitude to substantially affect natural resources and hurnan uses of the environment. This section
summarizes impacts from a range of potential oil spill scenarios associated with the proposed Keystone
Project. Details on the potential scenarios are provided in Appendix L.

Oil spills are typically unpredictable in cause, location, time of occurrence, size, and duration (J.L. Mach
et al. Hart Associates, Inc. 2000). The potential occurrence of oil spills can be assessed by analyzing the
risk of spills based on historical operation of pipeline systems. When an oil spill occurs, the resulting
envirommental impact depends on a number of factors, including:

» Fate and behavior of the spilled oil (i.e., potential for a spill reaching an environmental receptor),
o  Concentration and chemical composition of the oil, and
»  Toxicity (hazard) of the oil to the receptor.

Given the range of potential events and environmental and released oil varjables that could oceur during
an oil spill, an assessment of potential il spill impacts requires a depiction of hypothetical potential spill
scenarios and environmental variables that reasonably bracket spilled oil behavior and fate. These
scenarios are provided with Lhe caveat that they are necessarily simplified and do not represent the entire
spectrum of possible values or combinations of values and events that might be reaiized in actual spills.
The full assessment of spill scenarios and environmental variables prepared for this EIS (Appendix L) is
summarized in the following sections.

3.13.4.1 Factors Affecting Oil Spill Impacts

Impacts related to oil spills can be affected by the release location, type of oil released, volume of oil
released, nearby receptors and resource uses, seasonal variations, response time and response actions,
weather, water levels, and other factors thai are discussed below,

Location of Spill

Most spills would occur and be contained within, or in close association with, (he pipeline ROW or the
associated infrastructure, such as construction yards, pump stations, and maintenance yards, During
construction, refined product spilis also could eceur from incidents such as tank truck accidents zlong
roads leading {o the construction sites. These spills typically would be small and would be promptly
cleaned up as required by flederal, state, and local regulations before they reached offsite Jands or water
bodies. Some spills from vehicles, including fuel and other tank trucks running off the roads, may result
in much or all of' a load being spilled to the land, wetlands, ponds and lakes, or flowing waler bodies
adjacent 1o the road or pad. Based on the pipeline spill data base, operational spills from the pipeline
system itself would be more likely in areas where subsurface excavations are more frequent and in areas
where corrosion potential is high.

Type of Oil

For the Keystone Project, the materials that could be released during the construction or aperations phase
include:

s Crude oil;

s Refined oil—diesel, gasoline, hydraulic fluid, transmissien ail, lubricating oil and grease, waste
oil, mineral oil, solvents, and other petroleum-based products; and
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e  Other hazardous materials—methanol, antifreeze, water-soluble chemicals, corrosion inhibitors,
scale inhibitors, drag-reducing agents, and biocides.

Refined oil products could be released in relatively small quantities during consiruction or operation of
the Keystone Project. Crude oil releases during operations could range from small to large volumes along
the pipeline route. Corrosion inhibitors, scale inhibitors, drag-reducing agents, and biccides are
considered part of the crude oil stream. Crude oil that would be transported by the Keystone Project
originates as bitumen, a thick black oil extracted from the WCSB tar sands. For the bitumen to be
transported by pipeline, an upgrading technology is applied te convert the bitumen to synthetic crude oil.
The general chemical composition, solubility, toxicity, persistence, and other properties of the synthetic
crude oil are described in Appendix L.

Volume
Spill volumes can be categorized as:

*  Very small spills—Iess than 5 bbl (<210 gallons),

»  Small spills—5-49.9 bbl {210-2,100 gallons),

. Sig,nifu::ant2 spills—350-499,9 bbl (2,100-21,000 gallons),
» Large spills—500-5,000 bbl (21,000--210,000galtons), and
» Very large spills—>5,000 bbt (>210,000 gallons).

This size classification is generally similar to the unofficial categories used by OPS for spill reporting.
The very small spill and very large spill categories were added becauvse the vast majority of spills are less
than 210 gallons and very rarely spills do exceed 210,000 gallons.

Habitat, Natural Resources, and Human Use Receptors

‘The impact of an oil spill would be heavily influenced by the types of recepiors (i.e., habitats, natural
resources, and human uses) that might be exposed to the oil. Sensitive receptor cateporics, lisied in order
of increasing perceived sensitivily to an oil spill, include:

s Terrestriai—agricultural land—includes prazing, field and row crops, fallow fields, and similar
land uses;

e  Terrestrial-natural habitat—includes native and second-growth forests, naturally restoring
grasslands, and similar arcas that are not being used directly by people;

s  Groundwater—emphasis is on areas where the water table is close to the surface and is overlain
by soils permeable to oil or karst fermations;

e Aquatic-wetlond habilat—includes all areas that meet the definition of wetlands;

=  Aquatic-lake/pond habitat—includes agricultural stock ponds, small and large lakes, reservoirs,
and similar non-flowing water bodies;

»  Aquatic-siream/small river habitat—includes sinaller flowing water bodies and those that are
intermittent or ephemeral;

" Terminology from OPS spill reporting requirements.
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s Aguatic-large river habitat—includes large flowing water bodies (i.e., the Platte River and the
Missourt River) that are perennial, support commercizal traffic, and may be restricted by dams and
Mijor FeEservoirs;

» Threatened and endangered species and their critical habitat—a special case ol resources that may
be Tound in any of the habitats but are limited in population size or spatial distribution;

e Human vse-residential~areas where the pipeline ROW is near rural, suburban, or urban
populations;

=«  Human use-commercial—areas (especially large rivers) that may be elosed to normal use during
a spill response action and result in substantial economic impacts;

» [Human vse—recreational—areas (especially lakes, small and large rivers, and reservoirs and
associated parks) used by people for various recreational activities;

» Human use-water intakes—usuvally in reservoirs, large rivers, and some groundwater aquifers
from which drinking water, industrial cooling water, or agricultural water supplies are obtainad.

Season

The season in which a spill occurs could dramatically influence its behavior, resulting impacts, and the
cleanup response actions. Seasonal eftects are categorized for spring through fall and for winter.

The duration of the spring—-fall season depends on the location along the pipeline route and the weather
repime of the year. 1n this analysis, the season generally is defined as the period when the ground is free
of snow and access 1o the pipeline ROW is not restricted by snow and ice. Most of the rivers and creeks
are flowing; ponds, lakes, and reservoirs are open water; land is mostly snow-free; and biological use of
land and water bodies is high. Currents, winds, and passive spreading forces would disperse spills that
reach the water bodies. Spills to land would directly affect the vegetation, although dispersal of the
spilled material is likely to be impeded by the vegetation. Spills to wetlands may float on the water or be
dispersed over a larger area than would spills to dry land or 10 snow-covered land.

ln winter, water bodies may be covered with ice, and snow partially 10 eompletely covers the land surface.
Dispersal of material spilled to the land generaily would be slowed, although not necessarily stopped by
freezing within the active layer and by the snow cover. Depending on the depth of snow cover, as well as
the temperature and volume of spilled material, the spill imay reach the underlying dormant vegetation or
wellands, ponds, and lakes. Similarly, spills to flowing rivers and creeks generally would be restricted in
areal distribution by the snow and ice covering the water body, compared ta seasons with little or no snow
and ice cover. Spills under the ice to creeks, rivers, and ponds/lakes might disperse slowly as the currents
are generally slow to non-existent in winler. Also, because of the snow and ice, winter spills may be
harder to detect and, when Found, more difficult to contain and clean up.

Spring melt is the short transition period between winter and spring when thawing begins and river flows
increase substantially and quickly, often to fiood stoges. Major floods could cause bank erosion, and any
released oil entering the river could be widely dispersed and difficult to contain er clean up.

Response Time and Actions

For the very small to most significant spills, response time and actions typically would prevent the oil
from reaching sensitive receptors or would contain and clean up the spill before it causes significant
environmental impacts. For large to very large oil spills and potentially some significant spills, especially
those that reach aquatic habitats, the response time between initiation of the spill event and arrival of the
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response contractors would influence the magnitude of impacts to the natural environment and human
uses. Once the response contractors are at the spill scene, the efficiency, effectiveness, and environmental
sensitivity of the response actions (e.g., containment and cleanup of oil, and protection of rescurces and
human uses from further oiling) would substantially influence the type and magnitude of additional
environmental impacts.

Weather and Water Levels

Weather, especially rapid warming pericds and heavy rainfall, may canse snowmelt and runoff that could
result in major {lood flows in the larger rivers; these flood flows could breech levees, erode river banks
and channels, and expose the pipeline to structural forces, If spilled oil is released to the flooded area,
especially to flowing waters, the oil could be distributed to adjacent terrestrial, wetland, and aquatic
habitats High wind velocity may result in widespread distribution of any material released under
pressure., Major flooding or adverse weather conditiens (e.g., high winds, tornadoes, blizzards, and
extreme cold) also may limit the ability to detect a suspecied release, as well as hinder or stop the spill
response contractors from implementing oil spill containment and cleanup operations.

3.13.4.2 Factors Affecting the Behavior and Fate of Spilled Oil

The environmental fale of released oil is contrelled by many factors, and persistence cannot be predicted
with great accuracy. Major factors affecting the environmental fate include the type of produet, spill
volume, spill rate, temperature of the oil, ferrain, receiving environment, time of year, and weather.
Crude oil would weather differently than diesel or relined products in that both diesel and relined
products would evaporate at a fasier rale than crude oil.

The characteristics of the receiving environment, such as the type of land cover, soil porosity, land
surface topography and gradient, type of freshwater body, presence of ice on water or snow on land, and
flowing water current velocity, would affect how the spill behaves. 1n ice-covered waters, many of the
same weathering processes are occurving as in open water; owever, the ice changes the rates and relative
importance of these processes (Payne et al. 1991).

The time of year when a spill occurs substantially affects the fate of the crude oil. The season controls
climaitic factors such as temperature of the air, water, or soil; depth of snow cover; whether there is ice or
open waler; and the depth of the active layer. During winter, the air temperature can be so cold as to
modify the viscosity of the oil so that it would spread less and could even solidify. The lower the ambient
temperature, the less crude oil evaporates. Frozen ground would limit the depth of penetration of any
spill.

3.13.4.3 Types of OH Spill Impacts
Qil spills can result in physical, chemical or toxicological, and biological impacts.

Physical Impacts

Physical impacts of ail spills 1o natural resources and human uses typically result from physical coating of
soils, sediments, plants, animals, or areas used by people. Typical physical impacts include:

»  Smothering living organisms so they cannot feed or obtain oxygen;

»  Coating feathers or fur, which reduces their insulating efficiency and results in hypothermia;
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»  Adding weight to the organism so that it cannot meve naturally or maintain balance:

» Coating sediments and seils, which reduces water and gas (e.g., oxygen and carbon dioxide)
exchange and affects subterranean organisms; and

¢ Coating beaches, water surfaces, and other places used by people.
Chemical and Toxicological Impacts

Toxicological impacts are the result of chemical and biochemical actions on the biclagical processes of
individual organisms. The results may include direct and acute mortality; sub-acute interference with
feeding or reproductive capacity; disorientation; reduced resistance to disease; tumors; reduced or loss of
various sensory perceptions; interference with metabolic, biochemical, and genetic processes; and a host
of other acute or chronic effects. In general, these impacts are manifested in sick, dying, or dead
organisms. Oil spills typically are not toxic 1o humans, although the fumes from the spilled oil may make
people sick if they are exposed leng encugh to sufiiciently high concentrations in the air. Other than
response personnel, most people generally are restricted (rom areas where fumes from the spilled oil
potentially would pose a health threat.

Biological Impacts

The physical and chemical impact processes described previously are manifested at the individual
organism level. Additional biclogical and ecological impacts may affect the local population,
communily, or ecosystem, depending on the location, size, type, season, duration, and persistence of ihe
spill, in addition to the type of habitais and biclagical resources exposed to the spiiled oil. Loss or
reproductive impairment of a substantial portion of a population or biological community from an oil spill
would be considered a significant environmental impact. Potential biological impacts would be greater if
the affected species have long recovery times (e.g., low reproductive rates), have limited geographic
distribution in the affected area, are central species in the ecosysiem, are key habitat formers, or are
atherwise critical Lo the local biclogical community or ecosystem. 1f the species or community is a key
recreational or commercial resource, biological impacts al the population or communily level also would
constifute a significant impact.

3.13.4.4 OQil Spill Scenarios

A range of spill scenarios is provided to facilitate the impact assessment. 1t is impractical 1o evaluate all
the reasonably likely, let alone possible, combinations of factors that are associated with and constitute an
ail spill impact assessment. Most of the spills thal may result in significant environmental impacts are
likely to be crude oil from the pipeline. For that reason and because a key criterion for the OPS spill
reporting system is the volume of oil released, the spill scenarios are based on the spill volumes listed in
Section 3.13.4.2.

Very Small and Small Spills

The most cormmon scenarios are the very small (< 5 bid) and small (5-49.9 bbl} spills of diesel, hydraulic
fluid, transmission oil, and antifreeze on work pads, roads, and facility parking or work areas. Some
small spills may result from slow and small leaks of crude oil from the pipeline. Most of these small
spills wonld not reach non-facility land or water bodies. However, some of the spills could reach natural
or cultivated land, or could seep into the soil toward groundwaler or inta nearby water bodies remote from
the roads and pads. The few small spills that reached terrestrial habitats typically wouid affect a limited

3.13-15
Draft EIS Keyslone Pipeiine Project



area adjacent to the road, ROW, or pad. Even the small spills that reached water bodies generally would
result in a limited impact because of the small volume of oil involved.

Significant and Large Spills

Significani (50-499.9 bbl) and large (500-5,000 bbl) spills are much less common. Significant spills are
more likely to: (1) be caused by accidenis at construction and operation/maintenance sites; (2) be
composed of refined products; and {3) occur on or near roads, construction pads, facility sites, or along
the ROW,.

Large spills are more likely to be crude oil releases from the pipeline and typically would cccur in the
ROW. Both significant and large spills are likely to result from tanker truck aceidents (during
construction), outside forces such as excavators and major earth movement, or corrosion of the pipe.
Significant and large spills are more likely than small ones 1o reach natural or agricultural lands and water
bodies adjacent to the ROW, roads, and pads. For the spills that reach water bodies, especially flowing
streams and rivers, lhe area of impact generally would be more exiensive than for the small spills because
of the larger volume of oil invalved. Likewise, the potential for large spills to reach groundwater surfaces
is preater than for small spills. Large spills that result from a rupture in the pipeline, for whatever reason,
are likely to be detected quickly by the SCADA system; both automatic and manual responses would be
quickly activated to stop and isolate the leak.

Very Large Spills

Very large (>5,000 bbl) spills are a highly unlikely, but nonetheless possible, event. They are likely to
result from a major rupture or a complete break (referred to as a “guillotine rupture™} in the pipeline and
wauld release crude oil somewhere along the ROW. Causes could include corrosion; major earth
maovement resulting from slides, earthquakes, or lood flows eroding river banks at non-IHDD crossings;
mechanical damage from excavation work; or vandalism and terrorist actions. The actual volumes spilled
could vary, depending on the location and the activation methods and times for valves, pressure in the
line, actual location of the break, the extent to which the pipeline follows the topographic contours and
presence of low spots in the pipeline, and other factors.

Very large spills are likely te reach both land and adjacent water bodies, especially if they occur in the
ice-free seasons. The proximity of the pipeline to major streams and rivers may be the most important
factor in the spill scenarios. In general, if the spilled material flows to dry land, natural or agricultural,
the oil probably would not disperse very far. Crude oil is more viscous and would percolate downward
more slowly than diesel fuel or other refined products. A substantiat portion of crude oil may adhere 10
soil particles, thereby reducing the amount that reaches the groundwater. Once al the upper groundwater
surface, most crude oil would float and may move downgradient with the groundwater. " a very large
spill reaches a flowing creek or river, the cil could be dispersed lor substantial distances downstream. In
flood TNows, the il also could be distributed aver the Alooded natural, agricultural, or residential/
commercial lands and could flow into ponds, reservoirs, and lakes. Whether a very large spill would
reach these rivers or streams would depend on several variables, including the type, temperature, and
volume of oil spilled; the topographic relief and slope; air temperature; presence of snow or vepelation;
and response time and actions.

3.13.4.5 Assessment of Impact Magnitude

Based on the worldwide literature accumulated over the past 30 years on oil spill impacts to ecosyslems
and human uses (e.g., NRC 1985, 2003a, 2003b), the magnitude of impact is primarily a function of the
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size of the spill, type of cil, and sensitivity of the receptors affected. For the Keystone Project, the crude
oil stream represenis the most likely source of an oil spill release that could produce a significant
environmental impact. The size of a crude oil spill and the receptor types therefore would be key
variables for estimating the magnitude of potential environmental impacts from such a spill. The size of
the spill, measured in bairels, is an objective variable that can be measured or estimaied within a
reasonable margin of error in most cases. Receplor sensitivity, however, is more subjective and is
markedly influenced by the perspectives and biases of the evaluators. The relaiive sensitivities of
receptors that could be affected by the Keystone Project are presented as a hierarchy in Table 3.13.4-1,
based on historical spill sensitivity assessments and typical stakeholder input.

The magnitude of envirotmental impacis generally increases within a receptor type as spiil size increases
(i.e., from left to right in the tabie}. Within a spill size, the magnitude of impact increases with increasing
sensitivity of the receplors (i.e., from top to bottom in the table)., Combining size and sensitivity, the
magnilude of impacts generally increases from top left to bottom right in the table. In many oil spills, the
relative value of impacts on natural resources, including wildlife and wildlife habitats, is perceived to be
higher or lower than the value of impacts to human uses, depending on stakeholder biases. Table 3.13.4-]
attempts 1o reflect a consensus of the ranking of these values, recognizing that the concept of “impact
assessment and magnitude” is an anthropogenic one and not a component of ecosystem function.

3.13.5 Resource-Specific Impacts

This section summarizes potential Project-related impacts on specific resources that could result from oil
spiils and leaks.

3.13.51 Geology

The proposed Keystone Project does not involve geological features that have recetved state or federal
profection. Native American tribes along the proposed route have been consulled, and none have
jdentified any geological features ol tribal significance.

Paleontological Resources

Mast spills are confined to a construction or facility pad, access roadway, or pipeline ROW-—or to an
adjacent area. The primary exceptions are large to very large spills from pipelines that affect areas
beyond the ROW. For example, a large 1o very large spill may enter a river crossing the ROW, and oil
may be carried for several miles downstream 1o a paleontological site, should any be found to be present.
Although no known sensitive paleontological rescurces would be crossed by the pipeline, surficial
materials along the proposed ROW may contain Quaternary vertebrate fossils. Glacial deposits in
particular may contain fossils of mastodon, mammoth, horses, and other Pleisiocene large vertebrates
(Paleontology Portal). Vertebrate fossils are relatively rare, and locations containing vertebrate fossils are
more likely to be scientifically significant than those containing invertebrate or plant fossils, Where
exposed, bedrock may contain Cretaceous and earlier marine fossils. Upper Cretaceous bedrock outcrops
may contain fossils of marine organisms, including turtles, fish, ammonites, and various invertebrates.
Pennsylvanian bedrack outcrops may contain fossils of marine invertebrates, including mussels,
echinoids, bryozoans, crinoids, snails, corais, and frilobites. Pennsylvanian rocks in lllinois may contain
plant fossils. Permian outcrops may contain fish and shark fossils. Along the Cushing Extension route in
Noble County, Cklahoma, the Wellington Formation has yielded non-mammal vertebrate, invertebrate,
and plant fossils (Paleontology Portal).

31317
Dralt EIS Keystone Pipeline Project



Because no areas of known sensitive paleontological resources would be crossed by the Keystone pipeline
ROW or facilities, the likelihood of impacts on these resources from an oil spill is remote. We have
recommended that Keystone develop a Paleontological Resources Protection Plan to identify and protect
significant fossil resources that may be encountered during construction (described in further detail in
Section 3.1.2.2).

Mineral and Fossil Fuel Resources

The proposed route dees not cross any active surface mines or quarries, but potentially valuable sand,
gravel, clay, and stone resources may lie within the proposed Mainline Project ROW for the
approximately 800 miles that traverse glacial deposits. Sand, gravel, crushed stone, and dimensional
limestone are also present along the Kansas portion of the Cushing Extension ROW (ENSR 2006a). As
discussed in preceding sections, impacts from spills vary with the type of oil, velume, site features (e.g.,
topography), season, hydrologic factors {(e.g., spread by surface waters), degradation (e.g., volatilization),
and the type and distribution of resources present. For surface and near-surface resources such as sand,
gravel, clay and stone, smat! to significant spills may resuit in localized reduction in resource availability
and value depending on actions Invelved in the incident response and subsequent remedial activities. For
large and very large spilis, the impacts may be proportionally greater. However, the distribution of these
mineral resaurces and their relatively undeveloped stale along the ROW indicate that the overall potential
for impacts to the resources and their associaled industries is small, In North Dakoa, South Dakota, and
Nebraska, the proposed roule would cross deposits of sand, gravel, clay, and stone; but the acreage of
deposits covered by the proposed ROW is insignificant compared to the total acreage of deposits present
in each state. Thus, impacts from spills in the vicinity of these resources would be negligible for small or
even significant spills that are rapidly contained. Even larpe spills would result in minor impact because
of the distribution of these resources and their current state of development.

The proposed Mainline Project route does not cross the well pads of any active or proposed oil or gas
wells (ENSR 2006a). The proposed Cushing Extension ROW in Kansas crosses or passes near several oil
and pas fields. In addition 10 four abandoned oil fields in Clay County, the proposed route passes near the
active El Dorade oil field {Brooks et al. 1975 in ENSR 20068a). 1n Oklahoma, numerous cil and gas fields
are in the vicinity of the proposed Cushing Extension route. Oil and gas fields that would be crossed by
the Mainline Project and Cushing Extension ROWs are identified in Table 3.1.3-1 (in Section 3.1.3).
Impacts of spills of any size that are rapidly and effectively addressed, as expected, are not likely to result
in any conlamination or alteration of these cil and gas resources due to pipeline location and the depth and
containment afforded by the extraction equipment, eperations, and sites,

In Kansas, coal beds are present in Pennsylvanian rocks below the proposed route; they are too deep 1o
mine, althaugh coal bed methane production is a possibility (Charpentier and Rice 1995), The proposed
route crosses approximately 40 miles of underlying coal seams between Wood River and Patoka, Wlinois,
where coal is mined with underground methods {USGS 2004 in ENSR 2006a). Coal fields that would be
crossed by the Mainline Project are identified in Table 3.1.3-2 (in Section 3.1.3); no coal (Gelds would be
crossed by the Cushing Extenston. Qil spills are not expected to affect coal resources,

Geologic Hazards

The proposed Keysione pipeline would be located entirely within the relatively flat and stable continental
interior. Consequently, the polential for impacts from geologic hazards is Jower than for facilities located
in active mountain belts or coastal areas. Nonetlicless, at some locations along the proposed route,
seismic hazards, landslides, subsidence, or flooding may occur.
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Seismic Hazards

As part of its National Pipeline Mapping System (NPMS) program, the DO7T has compiled data from a
variety of sources to identify areas of high geologic hazard potential for pipelines (DOT 1996). The
Integrity Management Rule of 2002 states that segments of pipeline with a high geologic risk and the
patential to affect HICAs must implement protective measures. TCAs are specific Jocales and areas where
a release could result in more significant adverse consequences. No earthquake HCAs have been
identified along the Keystone Project route.

In accordance wiih federal regulations (49 CFR 193), Keystone would conduct an internal inspection of
the pipeline if an earthquake, landslide, or soil liquefaction event were suspected of causing abnermal
pipeline movement. Thus, any damage to the pipeline would quickly be detected, and impacts resulting
from crude oil releases would be minimized.

Landslides

Most of the proposed Keystone Project route is nol located in landslide-prone terrain, but the proposed
roule does cross areas of high landslide potential as described by the NPMS at the Yankton and
Mississippi crossings. Keystone has considered landslide potential in its routing work and has selected
crossings of these areas where the landslide potential is considered minimal. Based on concerns for
potential rock slope instability in the vicinity of the Whitewater River crossing in Kansas, we have
recommended that Keystone submit a site-specific Construction Mitigation and Restoration Plan for the
Whitewater River crossing.

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

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

The potential for landslide activity would be monitered during aperations through aerial and ground
patrols and through landowner awareness programs, which are designed to encourage reporting from local
landowners of events that may suggest instability or other threats 1o the integrity of the pipeline. 1n
addition to the landowner/tenant communication mcasures contained in Keystone’s Mitigation Plan, we
have recommended that Keystone develop and implement a Landowner Awareness Plan that specifically
addresses landslide awareness with landowners and complies with the recommendations in AP]
Recommended Practice 1162 (Public Awareness Programs for Pipeline Operators).

Subsidence

Although a potential result of soil liquefaction during seismic events, subsidence hazard generally is a
consequence of the presence of karsi features, such as sinkholes and fissures. Keystone reviewed national
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karst maps (Tebin and Weary 2005) to determine areas of potential karst terrain (i.e., areas where
limestone bedrock is near the surface} along the proposed pipeline route (see Section 3.1 for a Karst map).
Because natjonal-scale karst maps may not incorporate the most recent {ield data, or be of sufficient
resolution to determine local subsidence risk due to karst features, we have recommended that Keystone
consult with the respective state geological survey departments to identify the most up-to-date sources of
data on karst-related subsidence hazards along the proposed route.

The overall risk to the Keystone Project and enviromment from karst-related subsidence is expected (o be
minimal. This conelusion is based on Keystone’s review of the sinkhole data base for the segment of the
route in Missouri where limestone bedrock is at, or near to, the surface; the Missouri Environmental
Geology Atlas indicates that the Keystone pipeline alignment would avoid all known sinkhole zones
within the state (Missouri Division of Geology and Land Survey 2007, in TransCanada 2007b).

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

Floods

Floods can cause laterat and vertical scour that can expose the pipeline 1o damage. Keystone has not
completed scour analysis for all stream crossings, but propeses te use HDD at major river crossings and
to bury the pipeline under at least 5 feet of cover for at least 15 feet on either side of the bankfull width of
all rivers, creeks, streams, ditches, and drains. Although there is a risk of pipeline exposure due to lateral
or vertical scour at water crossings, Keystone’s Mitigation Plan (Appendix B of the main document)
details procedures that would be used at water crossings to minimize these potential risks.

3.13.5.2 Soils and Sediments
Soils

The impact of oil spills on soil is a function of several variables, including the type of oil, penneability of
the soil, type and amount of vegetation and other surface cover, and the releasc point (e.g., above or on
the surface or below ground). Crude oil, lubricaling oil, and similar heavy oils would be less likely 10
penetrate through the surface soil layers than refined oil (for example, gasoline or diesel}, which could
infiltraie through the vegetation, debris, and litter cover. Refined products are mere likely to reach the
sail—especially in the warmer snow-free seasons because their Jow viscosity would allow penetration
into the vegetation and even the thin snow layers.

Once the oil reaches the soil surface, the depth of penetration into the soil would depend on the viscosity
of the spilled oil, the porosity of the sail, and the extent to which the soil is frazen or saturated with liquid
water. Porous soils {e.g., sand, gravel, and moraines) are generally more permeable than clays and silts,
especially if the latier are saturated. Karst areas may be especially vulnerable to impacts from a spill.
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TABLE 3.13.4-1

Significance of Environmental Impacts of Crude Oil Spills with Increasing
Qil Spill Size and Increasing Sensitivity of Receptors

Size of Spill (in barrels)

Threatened and endangered species
and habitat

Human use— water intakes

Negligible to minor

Negligible to minor

Minor to subistantial

Negligible to minor

Substantial

Minar

Substantial to major

Minar to major

Type Of Receptor * w{ﬁ gg}?“ {5—3?3 ‘tla bi) (ssoﬂglg.csa; gu (soa-L;tr}géen ) (\iifﬁu"naéiﬁ
Terrestrial-agricultural land Negligible Negligible to minor Minor to substantial Minor to substantiat Substantial
Terrestrial-natural habitat Negligible Minor Minor to substantial Substantial Substantial
Groundwater Negligible Negligible Negligitle to minor Minor to substantial Substantial
Aquatic-wetlands Negligible Minor Minor to substantial Substantiaf Major fo calastrophic
Aquatic-lakes and ponds Negligible Negligible ta minor Minor to substaniial Substantial Major
Aquatic—-streams and smali rivers Negligible Negligible to minor Substantial Major Major to catastrophic
Aqualtic-large rivers Negligible Negligible Minor Substantial to major Majar to catastrophic

Major {o catastrophic

Human use—commercial Negligible Negligible to minor Miror Mincr 1o substantial Substantial o major
Human use-residential Negligible Negligible to minor Minor Minor te substantial Substantial to major
Human use-recreational Negligible Negligible to minor Minor to substantial Substantial to major  Major to catastrophic

Major to catastrophic

Notes:

Negtigible impact—ittle 10 no defectable irpact on most resources; maybe some visible presence of oil on land, vegetation, or water. No to very few arganisms apparanily kifled or
injured. Temporary (days} and very local to spill site,

josfar sujadiy auoisAsy;

Minor impact—measurable presence of oil and limited impacls on local habitats and organisms. Temporary (days to weeks) and [ocal {2cres). Some organisms (likely blrds, fish, and
aguatic macroinveriebrates) may be killed or injured in the immediate area.

Substantial impact—palchy lo continuaus presence of oil en terrestrial and aguatic habials near the spill site. Impacts may be present for weeks lo a few months and may affect tens
of acres or a few miles of sireamfriver habital. Local community- and population-level effects on erganisms and human uses of Ihe area,

Majer impact—palchy 1o conlinuous and heavy presence of ol an lerrestrial and aqualic habitals near the spill site and for substantial distances downgradient of the spll site. Impacts
may be present for weeks to months and potentially for a year or more, Area may include many acres to sections of [and or wellands and several miles of riverine habilat. Local
community- and population-leved impacis on organisms and hakitals, and disruption of humar uses of local oiled areas.

Catastrophic impact—mostly continuous or nearly conlinuous presence of oil on al habitais near and for substanlial distances downgradien! of the spill site. Impacts may be present
for months to years. Area may include many acres o sections of land or wetiands, and several {o numerous miles of river or olher agualic habitat, May cause local and regiona!
disruption of human uses. May cause local and regienal impacts to biolegical papulations and communilias.

® In Increasing order of sensitivity from top 1o botiom.



Spills could affect soils indirectly by affecting the vegetation, which could die and expose the soil to
water and wind erosion even If the soil was not directly affected by the spilled material. Spill cleanup is
more likely to affect the soils than the presence of the spilled material itself, unless the cleanup is well
controlled and heavy traffic and digging are minimized (especially for spills in summer),

Sediments

Sediments (defined here as submerged soils in wetlands and aquatic habitats) are typically fine grained
and saturated with water. The sediment may be coarser prained in fast-flowing streams and rivers, and in
areas where glacial moraines dominate the soil types. Crude or refined oils typically do not penetrate
beyond the surface layer in sediments unless {1) there s a substantial amount of turbulence that mixes the
oil and sediments, {ollowed by deposition of the mixture in low-energy areas; (2) the interstitial spaces
are large enough (e.g., in gravel and coarse sand) to allow for penetration of the oil as it sinks; or

(3) physical activities associated with spill response actions mix the surtace-deposited oil-sediment
mixture into deeper subsurface levels of the sediment profile. Refined produets also typically would not
penetrate sediments because of their water content but may penetrate or be mixed further into the
sediments under the same turbuient or cleanup actions as for crude oil.

3.13.5.3 Water Resources
Surface Water

An oil spill that reached a freshwater body could reduce DO and increase loxicity to agualic organisms.,
Decreases in DO concentrations in wetlands, ponds, and small lakes could result from decreased oxygen
influx from the air because of the relative impermeability of the oil slick to oxygen and the relatively high
rate of natural sediment respiration in many shallow water bodies. In winter, even under ice, an oxygen
deficit would not be expected to resull from a small spill in most waters because low biological
abundance and activity result in low 1o negligible respiration rates in the sediment and water cojumn.
Sediment respiration has even less relative effect in the thicker water column of lakes deep enough not to
freeze solid in winter. Such lakes, even those that hold fish, tend to be supersaturated with DO in winter
(BLM and MMS 1998). During open water periods in most ol the water bodies, especially the larger
lakes, rivers, and streams, spilied materials would result in no deteclable impacts on DO levels. The
relatively high river volume (relative to the volume of oil) and the high rate of water flow would disperse
the oil before it affected DO concentrations.

Although spills are not considered a part of routine operations, there is the possibility ofa crude oil
release occurring with the potential to affect surface water bodies. A large spill could affect drinking
water sources and irrigation water supplies. Implementation of the procedures in Section 3 of Keystone’s
Mitigation Plan (Appendix B of the main decument} would minimize the potential for spills and leaks to
affect surface water resources. Keystone’s draft ERP (Appendix C of the main document) describes
actions fo reduce the potential for erude oi} releases to affect surface water and groundwater resources.

Minor temperary to shori-term surface waler quality degradation is possible from maintenance equipment
and vehicle spills or leaks. During all construction activities, all refueling would be conducted at least
100 feet away from all surface waier bodies. Although washout-related spills are not considered a part of
routine operations, in the event that channel migration or streambed degradation threatens to expose the
pipeline, protective activities such as reburial or bank armoring are likely be implemented. In its
Mitigation Plan (Appendix B of the main document), Keystone has committed to a minimum depth of
cover of 5 feet below the bottom of all water hodies, maintained for a distance of at least |15 feet to either
side of the edge of the water body. However, in Keystone’s Frequency and Volume Analysis Report
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(DNV 2007) the likelihood of washoui-related spills for cover depths less than or equal to 10 feet is
estimated to be twice that for cover greater than 10 feet. Channel incision of several meters is typical of
many Midwestern streams and rivers; such incision would expose and threaten pipelines buried 5 feet
below the channel bed. Furthermore, channel incision can sufficiently increase bank heights to
destabilize the slope, ultimately widening the stream. Sedimentation within a channel also can tripger
fateral bank erasion, such as the expansion of a channel meander opposite a point bar. Bank erosion rates
can exceed several meters per year, Maintaining an adequate burial depth for pipelines only 15 [eet
beyond either side of the active stream channe] may necessitate bank protection measures that would
increase both maintenance costs and environmental impacts. Therefore, we have recommended that
crossing-related cover depths should be maintained for at least 5 feet beyond the channel migration zone.

Control valves would be installed on both sides of larger perennial streams for the Mainline Project and
the Cushing Extension pipelines. In the event of a crude oil relcase, the presence of valves and enactment
of Keystone’s ERP and spill containment measures would minimize the potential for any crude oil
releases to affect surface water resources.

Groundwater

In the region of the proposed Keystone Project route, unconsolidated deposit aquifers in Quaternary-aged
sediments are the most productive aquifers and are the source of water for thousands of shallow wells
(Whitehead 1996). Shallow groundwaier in this region is ofien used for agricuitural, domestic, and
industrial purposes. The Mainline Preject route does not cross over any sole source aquifers, as
designated by EPA Regions 5, 6, 7, and 8 (EPA 2007). (A detailed description of groundwater aquifers in
proximity to the Project is presented in Section 3.3.1.1 and Appendix 1.)

Stgnificant spills of refined products, especially diesel. and significant 1o very iarge spills of crude oil
may reach groundwater if the overlying soils are porous and not water saturated and il the water table is
relatively near the surface. Areas near major wetlands and meandering streams or rivers are key
examples where the water table may be close to the surface and the soils are wet lo saturated, depending
on rainfall and snowmelt conditions, [n some of these areas, it may be difficult to distinguish between
groundwater and surfacc water.

Diesel fuel has a low viscosity and likely would percelate toward the water table, where it would float on
the water. [t may move downgradient with the groundwaier. although potentially at a lower rate than the
groundwater. Some ol the diesel may become dispersed in the groundwater, contaminating the
groundwater for agricultural or domestic drinking supply uses. Also. the oil-conlaminated groundwater
may contaminate surface waters (e.g., wetlands, ponds and lakes, streans and rivers) if the groundwater
surfaces and discharges inta these surface water areas.

Crude oil is more viscous and would percolate downward more slowly. Also, a substantial portion of the
crude oit may adhere to the soil particles, thereby reducing the amount that reaches the groundwater,
Once the crude oil reaches the upper groundwater surface, most of it would float and may move
downgradient with the groundwater—although probably more slowly. The oil also would undergo some
biodegradation, adsorption to scil particles, and dispersion into the water—all of which effectively results
in & natural attenuation remediation of the contamination. Like dicsel fuel, the crude oil may reduce or
eliminate agricultural or domestic uses of the groundwater and may contaminate surface water bodies if
the contaminated groundwaler discharges into these waters.

Overall, it is not anticipated that groundwater quality would he affected by disposal activities, spills, or
leaks during construction activities. Many of the aquifers present in the subsurface beneath the proposed
route are isolated by the presence ol glactal till, which characieristically inhibils downward migration of
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water and contaminants inlo these aguifers. However, shallow or near-surface aquifers are also present
beneath the proposed route. Temporary fueling stations would be used to refuel construction equipment.
To prevent releases, fuel tanks or fuel trailers would be placed within secondary containment struclures
equipped with impervious membrane liners. Implementation of procedures outlined in Sections 2 and 3
of Keystone’s Mitigation Plan (Appendix B) would ensure that (1) contractors would be prepared lo
respond to any spill incident; and (2) all contaminants would be contained and not allowed to migrate into
the aquifer during construction activities, regardless of the depth of the underlying aquifer.

During the life of the Keystone Project, potential minor short- 1o long-term groundwater quality
degradation is possible from equipment and vehicle spills or leaks. Routine operation and maintenance is
not expecied to affect groundwater resources; however, if a crude oil release oceurred, crude oil could
migrate into subsurface aquifers and into areas where these aquifers are used for water supplies.
Keystane's draft ERP (Appendix C of the main document) deseribes actions to be taken in the event of a
crude oil release or other accidenl. As noted earlier, the ERP would be finalized prior to initiation of
construction.

3.13.5.4 Wetlands

tmpacts of spills of crude oil or refined products to wetlands are influenced primarily by the type of oil,
the amount and preportion of water surface area covered, the type of vegetation present in the wetland,
and cleanup response actions. Refined products tend to be more toxic than crude oil, while erude oil
tends to cause more physical impacts (e.g.. smothering). Because the oil tends to remain on the water
surface, the slick may affecl the oxygen exchange belween water and air. A large and continuous slick
may result in a fow DO environment under the released oil. The slick of refined product also may result
in toxic components being disselved and dispersed in the underlying water column over a large area.
Dense stands of emergent vegetation tend to act like an oil boom and collect oil at the edges of the stand
because the oil adheres to the vegelation. As noted eariier, crude oil tends to infiltrate the vegetation
stands less than refined products because the crude oil is more viscous. Aggressive and intrusive cleanup
methods tend to mix the oil into the water and especially the sediments (which are often anoxic below the
surface layer), where the oil may have long-lasting effects. Such cleanup methods may directly affect the
vegetation, sediments, and animals more than the spilled oil. Passive cleanup methods, especially natural
atienuation and biodegradation processes, generally result in much less impact on wetland resources.

Spills of refined product (e.g., diesel or gnsoline) that affect wetlands are more likely to occur during
construction and are more likely to be very-small to small-volume spills from construction pads or from
access roads. )f the spills occur in winter, the wetland miay be covered in ice; the spilled product may be
contained by snow and remain on top of the ice. [n either case, it probably would be recovered before it
directly affected the wetland habitat and associated vegetaiion or animals. For spills occurring during the
rest of the year, most of the product would float on the water ar wet soil surface—although some of the
volatile fraction may dissolve or disperse in the water where il could injure or kili organisms. Although
gasoline spills evaporate quickly, they may cause a short-term acute toxicological effect on animals in the
wetland; and the vegetation may be chemically “burned” from the water line up. Diesel spills tend to be
more persistent, and the oil may become incorporated tnio the sediments as well as adhere to the emergent
vegetation.

Crude oil spills could occur only during operation. Most spiils that could affect wetlands would oceur in
the ROW, where the pipeline crosses wetlands or water bodies such as ponds, lakes, reservoirs, streams,
rivers, or adjacent riparian habitats. Crude oil spills that occur in winter may be restricted in the area
affected because the cold plus the snow would increase the oil viscosity. In warmer seasons, large to very
large spilis of crude oil may flow into wetlands, where cil would cover the water surface, coat plants and
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animals, and restrict oxygen exchange between air and water. Some of the crude oil may sink, become
incorporated into the sediments, and remain there for years-—depending on the amount of biodegradation
and chemical or physical weathering that takes place.

Very small refined product or crude oil spills generally would cause negligible to minor impacts on
wetlands unless the wetland is small and isolated from other water bodies. 1n these cases, the ecological
impacts may be substantial because the majority of the wetland may be exposed to the oil. Some
significard and many large to very large spills would result in substantial to catastrophic ecological
impacts on wetlands because of the large size of the spill and the proportion of the wetlands that would be
affected. Impacts may approach a catastrophic level in areas where the wetlands are heavily used by
migratory waterfow] and the spill oceurs during the spring or fall migration.

3.13.5.5 Biological Resources
Terrestrial
Vegetation

Becausa most spills are very small and would likely occur within the ROW, their effects would not reach
natural or agricultural terrestrial habitats and would negligibly aflect the vegetation and assoeiated
animals. However, some of the significant and the large to very large spills could reach the adjacent
vegetation and habilat by directly flowing from the Tacility. or spilling from a pipeline leak in the ROW.
During winter in the northern areas of the pipeline corridor, sufficient snow cover or sufliciently low
temperalures may slow the flow of spilled oil and allow spill cleanup efforts to occur before oil spreads
substantial distances from the spill source. Thus, even a large spill could result in a limiled impact 0
vegetation and habitat, Cleanup operations, however, could cause impacts on vegetation and habitat if
activities are not implemented carefuliy and with regard for minimal disturbance of the surface soils and
vegelation. Whenever Lhere are warmer temperatures and little to no snow cover, the spilled oil may flow
a grealer distance on the land surface thereby increasing the area where vegetation is potentially affected.

Most oil spills would cover less than an acre, but large 1o very large spills might cover several to tens of
acres. After pasl spills, terrestrial habitats and ecosystems have shown a good potential for recovery;
welter areas have recovered more quickly (Jorgenson and Martin 1997, McKendrick 2000b). The tength
of time that a spill persists depends on several factors, including oil and soil temperalure, availability of
cleophilic microorganisms (organisms that biedegrade oil), soil moisture, and the concentration of the
product spilled. For the most part, the effects of oil spills on land would be localized and are not expected
to contaminate or alier the quality of habital outside a limited area, Spills that cecur within or near
streams, rivers, and lzkes could indirectly affect riparian vegetation and habitat along these water bodies.

Birds

Spills on or near the reads, pads, or facilities would not affect populations of birds, although a few
individual shorebirds, waterfowl, and raptors (and very few passerine birds) could be exposed to the
spilled o1l. These exposed individuals are likely 1o die from hypothermia or from the toxic effects of
ingesting the cil. Potential similar impacts would be limited to a few individual birds, especially
waterfowl and shorebirds using the small ponds and creeks that could be affected by very small to small
spills. These spills would not cause a population-level impact.

A substantial to very large spill onto dry land could cause the mortalily of small numbers of shorebirds
and passerines from direct contact. If the spilled material entered local or inter-connected wetlands,
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water-dependent birds and waterfowl, plus additional shorebirds, could be exposed. The numbers of
individuals oiled would depend primarily on wind conditions and on the numbers and lacation of hirds
following entry of the spill inio the water. Impacts would be detectable at the local population level,
especially for resident species with limited geographic distribution.

If the spill entered a wetland, stream, or small river, a variety of waterfow] and shorebird species could be
present, particularly during the spring and fall migrations. Losses resulting from the spill in this case
could be substantial and at the population level for resident species, but likely would be negligible for
migrating species with large geographic distributions. [f raptors, eagles, owls, vultures, and other
predalory or scavenging birds are present in the spil} vicinity, they could become secondarily oiled by
eating oiled birds. Mortality of breeding raptors likely would represent a minor loss for the local
population but is not likely to affect the regional population.

If a large spill moved into wetlands, adjacent riparian habitats, or the open water habitats of other major
rivers along the ROW, several walerfowl species that breed, stage, or stop there during migration may be
atrisk. A spill entering a major river in spring, especially at flood stage could contaminate overflow areas
or open water where spring migrants of several waterfowl species concentrate before occupying nesting
arcas or continuing their migration.

Lethal effects are expected to result from moderate to heavy oiling of any birds contacted. Oiled
individuals could lose the water repellency and insulative capacity of their feathers and subsequently die
from hypothermia. Light to moderate exposure could reduce future reproductive success because of
piathological effects on liver or endocrine systems (Holmes 1985) that interfere with the reproductive
process and are caused by oil ingested by adulis during preening or feeding, Stress [rom ingesled oil can
be additive to ordinary environmental stresses, such as low temperatures and metabolic costs of
migration. Oiled females could transfer oil 1o their epgs, which at this stage could cause mortality,
reduced hatching success, or possibly deformities in young. Oil could adversely affect food resources,
causing indirect, sub-lethal effects that decrease survival, future reproduction, and growth of the affected
individuals.

In addition to the expected mortality due to direct oiling of adult and fledged birds, potential effects
include mortality of eggs due to secandary exposure by oiled brooding adults; loss of ducklings, goslings,
and other non-fledged birds due to direct exposure; and lethal or sub-lethal effects due to direct ingestion
of oil or ingestion of contaminated foods (e.g., insect larvae, mollusks, other invertebrates, or fish).
Papulation depression at the local or repional scale is greater than for smaller spills. However, the effects
of even a large spill are attenuated with time as habitats are naturally or artificially remediated and
populations expand to apain utilize them.

Mammals

Typical oil spills, even large 1o very large ones, would result in a limited impact on most of the terrestrial
mammals found in the pipeline area. The proportion of habilat affected would be very small relative 1o
the size of the habitat utilized by most of the mammals. Most of the mammals would not be present in
the immediate vicinity of the spill or would be limited in abundance and distribution in the general area,

A large 1o very large spill that reaches the land in or adjacent to the pipeline ROW could affect terrestrial
mammals directly or indireetly through impacts to their habitat or prey. For example, a large spill likely
would affect vegetation, the principal food of the larger herbivorous mammals—both wild (i.e., deer) and
domestie {i.e., cattle). Some to most of these animals probably would not ingest ciled vegetation, because
they tend to be selective grazers and are particular about the plants they consume. For most spills, control
and cleanup operations (ground traffic, air traffic, and personnel} at the spill site would frighten animals
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away from the spill and reduce the possibility of these animals grazing on the oiled vegetation.
Nevertheless, the spilled oil could affect the vegetation and reduce its availability as food for several
years. This impact would be limited in area and would not affect the overall abundance of food for the
grazing mammals.

For large spills that are not immediately or successfully cleaned up, the potential for contamination would
persist for a longer time and the likelihood of animals being exposed to the weathered oil would bhe
grealer, Cleanup success could vary, depending on the environment. Over time, any remaining oil would
gradually degrade. Although oiling of animals likely would not remain a threat after cleanup etforts,
some toxic producls could remain for some time. Depending on the spill environiment, patt of the oil
coutd persist for up 1o 5 years.

Small mammals and furbearers could be alfected by spills due to oiling or ingestion of contaminated
forage or prey items. These impacts would be localized around the spill area and would not cause
pepulation-level impacts.

3.13.56.6 Fisheries

If the oil reaches aqualic habitats, spills could affect fish, macroinveriebrates (e.g., mussels, crustaceans,
insects, and worms}, algae and aquatic plants, amphibians, and reptiles. Aquatic habitats include
wetlands, ponds, lakes, reserveirs, drainage ditches, streams, rivers, and cavern fakes in karst formations.

For the majority of spills, especially very small to large spills, impacts likely would be negligible to
minor, Spill response weuld contain and remove almost all of the oil [rom ice-covered water bodies prior
to snowmelt during winter. During the rest of the year, spills could reach and affect water bodies and
aquatic habitats before spill response is initiated or completed,

The effects of oil spills on freshwater {ish, macroinvertebrates, and other aquatic organisms have been
-documented and discussed in numerous previous spills. The specific effect depends on the concentration
of petroleum present, the length of exposure, and the stage of development involved (larvae and juveniles
are generally most sensitive). 1f lethal concentralions are encountered {or sub-lethal concentrations overa
long enough period), mortality of aquatic organisms might occur. Extensive mortality caused by oil spills
is seldom observed except in small, enclosed water bodies and in the laboratory environment.
Concentrations observed under the oil slick ef oil spitls usually have been less than the acute values for
fish, macroinvernebrates, and plankton. The concentration in flowing rivers and creeks in the Keystone
Project area also would be relatively low, even for most substantial to large oil spills.

If an oil spill of sufficient size occurred in a small body of water with restricted waier exchange (e.g.,
ponds and small slow-flowing creeks) that contained fish or other sensitive aquatic species, lethal and
sub-lethat effects could occur for the fish and food reseurces in that water body. Toxic concentratiens of
oil in a confined area would result in greater lethat impacts on larval/juvenile fish versus adults, 1fa large
to very large spill reached a slow-flowing, small to moderaie size river in summer, the impacts due 10
toxic exposures may be greater than in the same river when flows are higher and water temperatures are
cooler,

MeKim {1977) found that, in most instances, larvai and juvenile stages werce maore sensitive thar adults or
eges. Increased mortality of larval fish is expected because they are relatively immobile and are ofien
found at the water’s surface, where contact with oil is most likely. Adult fish would be able ta avoid
contact with oiled waters doring a spill in the open water season, but survival would be expecied to
decrease if oil were to reach an isolated pool of ice-covered water. Barsdate et al. (1980) found that
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photosynihesis was briefly reduced and then returned to normal levels after several months in a closed
lake. Carex aguatilis, a vascular plant, was affected after the first year because of emerging leaves
encountering oil. Certain aquatic insccts and invertcbrates that lived in these plant beds were reduced in
numbers, presumably from entrapment in the oil on plant stems. Some of the insects were still absent

6 vears afier the spill. Reducing food resources in a closed lake or pond, as described above, would
decrease fitness and potentially reduce reproduction until prey species recovered.

Another potential impact could occur if oil that spitled during a high-water event (e.g., spring floods ora
dike failure) was dispersed into some of the adjacent wetlands or lakes with continuous or ephameral
connection to the rivers and large creeks. Lethal effects to fish in streams and some lakes are unlikely
during high-water events such as floods because toxic concentrations of oil are unlikely to he reached.
However, toxic levels may be reached in lakes that are normally not connected to the river/creek system
except during the high-water periods. [f the oil concentraiions in the water column reach toxic levels,
these fish could suffer mortality or injury.

Aithough lethal effects of oil on fish have been established in laboratory studies (Rice et al, 1979, Moles
et al. 1979), large kills following oil spills are not well documented. This is likely because toxic
concentrations are seldom reached. In instances where oil does reach the water, sub-lethal effecis are
more likely te oceur, including changes in growth, feeding, fecundity, survival rates, and temporary
displacement. Other possibilities include interference with movements to feeding, overwintering, or
spawning areas; localized reduction in food resources; and consumption of contaminated prey.

Most eil spills are not expected to measurably affect fish populations in the Project area over the life of
the iKeystone Project. Qil spills occurring in a small body of water conlaining fish with restricted water
exchange might be expected to kill a small number of individual fish but are not expected to measurably
affect fish popuiations. The same assessment is generaily applicable to many of the macroinvertebrates,
amphibians, and reptiles because they are motile and generally have a wide geographic distribution.
However, [reshwater mussels, all ol which are sedenfary and many of which have limited geographic
distribution could be affected at a population level in large to very larpe spills that affect a substantiai
segment of a stream or river.

Although very unlikely to occur, a large to very large spill from a break in the pipeline under or adjacent
to a river could affect water quality, aquatic resources, and other water-associuted resources (e.g., birds
and riparian habitats), as well as subsistence and recreational uses of the down-current areas. If the spill
i5 not detected—especially under ice, the volume of oil could be substantial compared to the volume of
the receiving water downcurrent from the spill. Fish and macroinvertebrates in the deeper pools may be
exposed and likely would die. In addilion, containment and ¢leanup of a large or very large oil spill could
be difficult, depending on the seascn of occurrence (e.g.. winter freezeup compared to spring breakup or
swnimer open water), The energized fluid released would mix with water and the oil is likely to emulsify,
dissolve, disperse, and adhere to sediment partictes. Fish and other aquatic animals and planis, and
riparian habitats could be affected For a substantial portion of the down-current channel.

3.13.5.7 Threatened and Endangered Species

Most of the potential impacts to the habitats used by threatened, endangered, and protected species are
included in the previous discussions of impacts on biological resources. The important additional
consideration for these species is that, by definition, their distribution and population sizes are limited.
Although exposure te oil may adversely affect only a few individuals or a small, localized population of
individuals, such a loss may represent a significant portion of the population and gene pool.
Consequently, even a very small or small spill could substantially affeci a threatened or endangered
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species. Spilled oil is more likely to affect species that heavily use or completely depend on aquatic and
wetland habitats than those in terrestrial habitais,

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

Agriculture is the predominant land use along the pipeline corridor, comprising about 94 percent of land
crossed by the Keystone Project. As noted earlier, a large to very large spill could affect agricultural
activities, including irrigation water supplies. Potential effects would be minimized by implementing
Keystone’s Mitigation Plan and ERP (Appendices B and C, respectively, of the main document),

Spilis ranging from very small o very large would be confined to construction and maintenance pads,
roads, facility sites, or the immediate vicinily of the pipeline ROW. hnpacts on recreational uses and
wilderness-type values (scenic quality, solitude, naturalness, or primitive/unconfined recreation) resulting
from spills likely would be confined to the same areas and therefore would be negligible to minor. Should
a significant to very large spill reach a stream or river, the impacts may be substantial to catastrophic.
The spilied oil might be visible and thus could result in a shori-term (and possibly long-term) impact on
recreation values. Fishing, boating, kayaking, camping, scenic values, and other recreation pursuits could
be affected as a result of an oil spill in a riverine environment that is used by recreationists. The obvious
short-term eflects would be the oil residues in areas of use. The long-term effects would possibly be
reduction or loss of fishing and diminished scenic value of the areg, as oil residue conld take a long time
to weather and not be detectable.

3.13.5.9 Saciceconomics
Oil spills may affect several companents of the socioeconomic envirenment, including:

= Agricultural activities;

»  Waler intakes and water supplies (both drinking water and agricultural irrigation water);
s Other commercial aclivities; and

» Populated arens, especially residential areas, and other HCAs.

The risk to populated areas and other HCAs along the Keystone Project can be compared with the general
risk to the population encountered n everyday life. Proposed actions that result in pegligible additional
risk are generally acceptable, The National Center for Health Statistics (CDC 2006; URL
htip:/iwww.cdegov/nchs/fastais/pdi/mertality/nvsr54_ 13 101.pdf ) age-adjusted average annual death
rate in the United States is approximately 830 per 100,000 {approximately 0.8 percent). The DOT reports
the historical average risk to the general population per year associated with hazardous liquids
transmission pipelines, such as the Keystone pipeline, is | in 27,708,096 (DOT 2006). Therefore, the
predicted risk of fatality io the public from incidents associated with the Keystone pipeline over and
above the normal 1.S. death raie is negligible (approximately 0.000004 percent),

Short term disruption in local agricultural production could result from a spili that enters agricultural
lands. The extent of the economic impact would depend on the number of productive acres affected.
Crop losses likely would be reimbursed by Keystone; therefore, the short-term econemic impact would be
minor, Ifa spill affected recreational lands, businesses relying on hunting, fishing, and sightseeing
activities could experience a short-lerm negative impact,

Response to oil spills could generate local economic activity for the duration of the spill response activity.
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3.13.5.10 Cultural Resources

As noted, most spills are confined 1o mainienance or construction pads, roadways, facility sites, the
pipeline ROW, ar an adjacent area. Further, the type and location of historical and cultural resources
would be identified before construction begins so that they would not be affected by most spills or by
subsequent spill cleanup. The pipeline route and location of pump stations and other facilities have been
selected to minimize proximity to and therefore any conilicts with identified cultural and historical
TE50UrCeEs

Although cleanup from these spills could be invasive, there is little chance that cultural resources would
be affected by either the spill or cleanup. Because cccurrence of most of the surface and subsurface
cultural resources near the facilities and pipeline ROW would have been documented prior to
construction, the risk of impact is low,

Depending on where the spill occurs, Keystone's Unanticipated Discoveries Plan approved for the spill
area would address any potential cultural resources encountered dunng a spill or associated cleanup
activities, Implementation of the plan(s} would avoid impacts on inadvertently encountered cultural
resources.

3.13.5.11 Air

Impacts on air quality from an oil spili are localized and transient, even for very large spills. Evaperation
of the lighter hydracarbon fractions typically occurs within 1 or 2 days, and the vapors are usually
dissipated below risk levels within a short distance of the source. The oil spill response centractors or
Keystone pipeline health and salety personnel wonid monitor air lor hydrocarbon vapors. They would
restrict public access to areas exceeding specified risk levels while also ensuring that authorized personnel
within the restricted areas are equipped with and using appropriate persenal protective equipment,

Based on modeling work by Hanna and Drivas (1993), the majority of volatile organic compounds
(VOCs) from crude oil spills likely would evaporate alimosi completely within a few hours afier the spill
occurred, especially during late spring-early fall, when many of the biological resources (including
migratory birds) are present. The heavier compounds take longer to evaporate, particuiarly at the colder
temperatures typical of the winler season, and might not peak until more than 24 hours after the spill. In
the event of an oil spill on Iand, the air qualily effects would be less severe than those for a spill on water
because some of the oil could be absorbed by vegetaiion or into the ground.

A diesel spill would evaporate faster than a crude oil spill. Ambient hydrocarbon concentrations would
he higher for a diesel spill than [or a crude oil spill bul would persist for a shorter time. Furlher, becanse
any such spill would probably be smaller than potential crude ol spills, air quality effects from a diesel
spill likely would be even iower than for other spills.

Impacts on air quality related to oil spills would be localized and shert term. The assaciated VOC air
emissions would result in little impact on the biclogical or physical resources of the Keystone Project
area.

3.13.6 Mitigation Measures

The Keystone pipeline system would be designed, constructed, and maintained in 2 manner that meets or
exceeds industry standards and regulatory requirements. The proposed Keystone Project would be built
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within an approved ROW. Signage would be installed at all road, railway, and water crossings—
indicating thal a pipeline is located in the area—to help prevent third-parly damage or impact io the
pipeline. Keystone would manage a crossing and encroachment approval system for all other operators.
Keystone would ensure safety near its facilities through a combination of programs encompassing
engineering design, construction, and operations; public awareness and incident prevention programs; and
SMETEENCY TESPONSe programs,

Ta prevent or mitigate potential oil spills during pipeline construction, measures would be implemented at
each construction or staging area where fuel, oil, or other liquid hazardous materials are stored, dispensed,
or used. Implementation of the procedures in Section 3 in Keystone’s Mitigation Plan (Appendix B)
would minimize the potential for spills and leaks to affect surface water respurces. During construction
activities, all refueling would be conducted at least 100 teet away from all surface water bodies.
Keystane’s ERP (Appendix C of the main document) describes actions to reduce the potential for crude
oil releases to affect surface water and groundwater resources. During all construction activities, all
refueling would be conducted at least 100 fect away from all surface water bodies.

Because the exact quantity and specific locations of il and fuel tanks and fueling trucks have not been
determined, the following measures are recommended:

» Keystone should prepare a site-speciilc oil Spill Prevention, Control, and Countermeasure
{SPCC) Plan that contains all requirements of 40 CFR Part 112 for every location used for
staging fuel or oil storage tanks and for every location used for fuel or oil transfer—even if
the site-specific oil capacity is below the threshold stated in that rule to require such a plan.
Each SPCC Plan is to be prepared snd sabmitted prior to introducing the subject fuel, oil,
or hazardous material to the subject location.

» Prior to construction, all project personnel will be given an orientation outlining the
environmental permit requirements and environmental specifieations including the
requirement that fuef or oil storage tanks cannot be placed closer than 100 feet to wetlands
or water bodies.

» Environmental inspectors will place signs a minimum of 100 feet from the boundaries of all
wetlands and water bodies prior to construction. The construciion contractor will not be
allowed to place a fuel or il storage tank withont first getting the envirenmental inspector
to inspect the tank site for compliance with the 100 foot set back requirement and receiving
approval of the tank site from the environmental inspector.

» During construction, no fuel or storage tank will be aliowed to be refocated within or to a
newconstraction yard by the contractor without first getting the environmenial inpsector fo
to inspect the tank site for compliance with the 160 foot set back requirement and receiving
approval of the tank site from the environmental inspector.

» Fuel and storage tanks should be placed only at contractor yards. No fuel and storage tanks
should be placed on the construction ROW.

+ No oil or hazardous material storage, staging, or transier with the exception of refoeling
stations should occur within 50 feet of any surface water body, surface drainage, storm
drain drop inlet, or HCA. As described above, refueling stations should not be located
within 100 ft of these arens.

» Any fuel truck that transports and dispenses fuel to construction equipment or Keystone
Project-related vehicles nlong the construction ROW or within equipment staging and
material arcas should carry an oil spill response kit and spill response equipment onboard
at all times. In the event that response materials are depleted through use, or their
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condition is deteriorated through age, the materials should be replenished prior to placing
the fueling vehicle back into service.

e Oil and other hazardons materials stored in 350-gallon totes, 55-galton drums, 5-gatlon
pails, smaller retail-sized containers or other portable containers should be staged or stored
in areas with a secondary means of containment.

» Tixed-fuel dispensing locations should be provided, with a means of secondary containment
to capture fuel from leaks, drips, and overfilis.

Historically, the most significant risk associated with operating a crude ¢il pipeline is the potential for
third-party excavation damage. We have recommended that Keystone mitigate this risk by implementing
a comprehensive lntegrated Public Awareness Program focused on education and awareness. The
program would provide awareness and educalion that encourages use of the state One-Call system before
people begin excavating. Keystone's operating stafl also would complete regular visual inspections of
the ROW and manitor activity in the area.

Keystone’s preventative maintenance, inspection, and repair program would monitor the integrity of the
pipeline and make repairs if necessary. Keysione is required to prepare an Integrity Management Plan
that would describe Keystone's Pipeline Maintenance Program in detail. In compliance with applicable
regulations governing the aperation of pipelines, periodic inline inspections would be conducted to collect
information on the status of pipe for the eatire length af the system. Inline inspections would be used to
detect internal and external corrosion, a major cause of pipeline spills. From this type of inspection,
suspected areas of corrosion or other types of damage (e.g.. a scraich in the pipe from third-party
excavation damage) can be identified and proactively repaired. Additional types of information collected
along the pipeline would include cathadic protection readings, geotechnical investigations, acrial patrol
reporis, and routine investigative digs. In addition, line patroi, leak detection systems, SCADA, fusion-
bond epoxy coating, and construction techniques with associated quality contro] would be implemented.

In summary, the reliability and safety of the Keystone project can be expected to be well within industry
standards. Further, the low probability of large, catastrophic spill events and the routing of the pipeline to
avoid most sensitive areas suggest a low probability ol impacts to human and natural resources. Still,
some polential for construction- and operation-relaied spills can be expected. Commitments and
procedures described for reliability and safety in this section and in Appendixes B and C are intended to
mitigate spill effects, particularly when considered in combination with rapid and effective response and
clean-up procedures.
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3.14 CUMULATIVE IMPACTS
3.14.1 Methods

As defined in 40 CFR 1508.7, cumulative impacts are the incremental impacts on the environment
resulting from adding the proposed action to other past, present, and reasonably foreseeable future
actions. Cumulative impacts were assessed by combining the potential environmental impacts of the
proposed action with the impacts of projects that have occurred in the past, are currently occurring, or are
proposed in the future yithin the pipeline corridor or in the vicinity of the pipeling ROW.

3.14.2 Past, Present, and Reasonably Foreseeable Projects

3.14.21 Past and Present Linear Projects

Several existing pipelines transport natural gas liquids and compressed natural gas across North Dakota,
South Dakota, and Nebraska from hubs in Montana to the west or [llinais to the east. For example, the
Williston Basin Pipeline carries compressed natural gas and crosses through the southern part ol North
Dakota (<http://www.whip.con/wbip/contribuled_images/WBI1-Map.gif>). A natural gas liquid pipeline
owned by Enterprise Product, LP, crosses the southeast corner of Nebraska and continues in a southwest
direction through Kansas (<http://www.epplp.com/cp_sm.html>). Portions of this pipeline may parallel
the Keystone Project but are likely to be well outside of the Keystone Praject ROW.

The Express pipeline is an existing 24-inch-dizmetcr pipeline that interconnects with the Platte Pipeline,
an existing 20-inch-diameter pipe, at Casper, Wyoming. This |,700-mile pipeline system transports crude
pil trom Alberta’s oil sands in Hardisiy, Alberta to refineries in the U.S. Rocky Mountain and Midwest
regions. In the United States, the pipeline crosses Montana, Wyoming, Nebraska, Kansas, and Missouri,
and terminates in Wood River, lllinois. The section known as the Plafte pipeline was built in 1952; the
proposed Keystaone Project would be collocated with the existing Platte pipeline from the
Nebraska/Kansas border to the Wood River, lilinois terminal. Additional information on the existing
Express and Platte pipelines and their applicability as System Alternatives for the Keystone Project is
provided in Section 4.2.1.2.

Along the proposed Keystone Project corridor, multiple existing utility corridors serve local and regional
needs. For example, the WERB Water Development Association provides high-quality water service to
7,728 rural hookups, 100 towns and bulk users, and 3 ethanel plants in a 17-county service area, which
includes 14 counties in South Dekota and 3 counties in North Dakota, The Keystone Project would cross
WEB-owned PVC water pipelines at eight locations in Day and Clark Counties South Dakota. The
Keystone Project ROW would cross a [ 2-inch-diameter PVC mainline near Andover, South Dakota that
delivers treated water to 1,022 rural hoeekups and eight towns in Day County and six rural hookups in
southeast Marshall County.

Numerous existing transportation projects, such as interstale and stale highways and railroads, parallel or
intersect the proposed Keystone pipeline ROW. Section 3.10.7.1 describes these transportation facilities
and the locations where they coincide with the Keystone Project.

Reasonably Foreseeable Future Projects
The staff of the FERC has prepared a drafi E1S for the natural gas pipeline facilities proposed by Rockies

Express Pipeline LLC (Rockies Express), TransColorade Gas Transmission Company (TransColorado),
and Questar Overthrust Pipeline Company {OQverthrust) (FERC 2006). As currently proposed, the
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Rockies Express Western Phase Project (REX) would include construction and operation of
approximately 795.7 miles of natural gas pipeline that would transpert natural gas from the Cheyenne
Hub in Colorado to its terminus at the Panhandle Eastern Pipe Line Company interconnect in Audrain
Caunty, Missouri. A portion of the proposed REX pipeline would parallel the Keystone pipeline from the
Nebraska/K ansas border to Troy, Missouri (approximately 280 miles).

The REX Project proposes to construct the Turney Compressor Station, a large aboveground facility near
Plattsburg in Clinton County, Missouri that is up 1o several miles east of the proposed iocation for
Keystone’s Fump Station 31, and a compressor station near Steele City Gage County, Nebraska that is
along the ROW for the Keystone Mainline Project.

Enbridge is proposing three expansion projects to help address current and future increases in refinery
demand as supply from the WCSB increases. These include the:

e Southemn Access, an expansion and extension of Enbridge’s existing pipeline systzm, including
new pipeline in Wisconsin and Illinois;

e  Southern Lights, a petroleum products pipeline from Chicago through Wisconsin, Minnesota and
North Dakota to bring light hydrocarbons or “diluents” to the Canadian oil sands area of Alberta;
and

= Alberta Clipper, a proposed new crude oil pipeline from Alberta to Superior, Wisconsin. As
presenily planned, these pipelines would cross Minnesota and towa. The sections supplying
Cushing, Oklahoma and Wood River, Hlinois do not appear to be collocated with the proposed
Keystone Project ROW. Additional information on the proposed Enbridge pipeline expansions
and their applicability as System Alternatives for the Keystone Project is provided in
Section 4.2.1.2.

Proposed projects colloeated with the Keystone Project and the REX pipeline in Missouri include:

» Anethanal plant in Audrain County {unknown completion date). and
» A coal-fired power plant in Carroll County (anticipated completion in 2013} (FERC 2006).

3.14.3 Cumulative impacts by Resource
3.14.31 Geology

Construction of the REX pipeline and the Keystone Project would require the commitment of granular
borrow resowrces from areas along the pipeline corridors and areas near appurtenant facilities for the
lifetime of the pipelines and related facilities. In addition, these projects and the proposed ethanol plant
could result in a cumulative impact on clay pits in Audrain County, Missouri. Although the grave] and
othar mineral resources within the permanent ROWs of the proposed pipelines could not be extracted, oil
and pas production could be accomplished through well pad offsets and directional drilling. Where it is
coliocated with the REX Project, the Keystone Project pipeline would be localed adjacent to existing
utility corridors that preclude mining in the pemmanent ROWS of the utility corridors. Given the limiied
areal extent of the Keystone Project in comparison to the potentinl mineral extraction areas along the
corridor, construction of the Keystone Project is not likely to resuit in cumulative impacts that would
affect fuiure exploitation of mineral resources in that area.

Pleistocene-ape mammal fossils may be discovered during construction of the Keystone pipeline and
other reasonably foreseeable projects. These fossils generally are found in areas of glacial and glacial-
derived surface deposits, which occur along the entire length of the proposed Mainline Project, except for
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areas of bedrock outcrop. Along with construction of pipelines, roads, and other surface-disturbing
activities, construction of the Keystone Project could contribute to the cumulative exposure and potential
loss of scientifically valuable fossils in the project area. However, should Keystone prepare and follow a
Paleontological Resources Protection Plan, as recommended in Section 3.1, significant fossil resources
that may be encountered during Project construction would be identified and protecled, thereby ensuring
that the Keystone Project would not contribute to cumulative effects on these resources.

3.14.3.2 Soils and Sediments

Potential cumulative erosion effects could occur where construction disturbance areas overlap, or are
located near each other, parlicularly along the sections of Keystone pipeline that are collocated with REX,
However, the existing pipelines, utility, and roadway projects have been installed for a number of years
and the construction ROWSs have been partially or completely restored to pre-exisling conditiens.
Frrigated baytields and pasturelands have returned to their prior uses. Both the REX Project and the
Keystone Project would apply best management practices (BMDPs) for soil management and protection 1o
the pipelines and appurtenant facilities. Revegetation mixtures that are appropriale to soil conditions and
expected future uses (such as prazing and wildlife habitat} would be applied to the disturbed areas.
Consequently, the potential for cumulative crosion effects caused by one or more of these projects is low
because consistent erosion contro} practices would be applied, and structural erosion control measures
would be integrated between and among adjacent projects.

3.14.3.3 Water Resources
Groundwater

Groundwater polentially would be used for Keystone, REX, and other coliocated or nearby constriction
prajects to conirel dust generated during construction. In addition, contaminant spills during construction
could occur from any preject in the cumulative impact study area during construction or operation. Each
project would be required to impiement spill containment and control plans as required by federal and
state agencies. No additional cimulative impacts on groundwater volume or quality from the Keystone
Project are expected.

Surface Water

impacts due to crossing of surface waters by linear projects, such as hiphways and pipelines, are generally
localized and short term. Cumulative effects would oceur only if imore than one project was being
constructed at the same location at the same time. [ construction activities of the Keystone Project and
the collocated portion of REX pipeline follow a similar schedule, there could be a cumulative contribution
{o incremental sedimentation in adjacent surface waters. At present, the project schedules show
construction of the two projects separated by at least a year. 1n addition, each project——as well as any
other collocated construction projects—would be required to tollow BMPs and permil conditions to
protect surface waters.

Hydrostatic Testing

Keysitone does not propese to use groundwater for hydrostatic testing; however, groundwater could be
used for hydrostatic testing for cerlain portions of the REX Project (FERC 2006). Both the Keystone
Project and other portions of the REX Project plan o use surface waler for hydrostatic testing. In
addition to the groundwater, REX proposes to withdraw hydrostatic test water from surface water bodies
during fall and early winter 2007. This would nol overlap with withdrawals planned for Keysione;
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therefore, cumulative effects on surface water or groundwater due to hydrostatic test water withdrawalis
would not occur.

3.14.3.4 Wetlands

Cwmulative impacts on wetlands would occur in locations where any of the Keysione Project and REX
pipelines or other construction projects would be collocated while crossing wetlands. A portion of the
REX Praject would be collocated with the Keystane pipeline for about 280 miles. Within the Keystane
Project pipeline collocation, the REX pipeline would disturb & lotal of 77.5 acres of wetlands (55,0 acres
of forested wetland, 1.3 acres of scrub-shrub wetlands, and 21.2 acres of wet meadow and marsh) (FERC
2006). Should the Keystone pipeline affect the same or similar wetland habitats within the collocated
area, but within is respective construction ROW, total wetland impacts within the collocated area could
be 156.0 acres of wetlands. Both projects would follow mitigation measures {o protect wetlands. In the
case of REX, the FERC Procedures wounld apply. Other constriction projects, such as town expansions,
new roads and highways, and other industrial facilities—Dboth within the section of the Keystone Project
that is collocated with REX, and in other areas along the Mainline Project and Cushing Extension—could
affect additienal wetlands. However, applicants for any projects that wouid place fill in waters of the
Uniled States would be subject to conditions in the COE’s Section 404 permits and to state and local
water quality permits. None of the wetlands crossed by the Keystone Project would be permanently filled
or drained. Therefore, the contribution of the Keystone Project on cumulative effects to wetlands in the
Project area would be minor.

3.14.3.5 Terrestrial Vegetation

The total amouni of vegetation that may be affected by all of the reasonably foreseeable projects,
including the Keystone Project, is relatively small compared 10 the abundance of similar habitat in the
Project area. Impacts resulting from construction of the pipelines and other linear and non-linear projects
would resuit in the long-term and permanent loss of non-herbaceous vegetation and would cause a small
incremental increase in fragmentation of forested areas, However, the effects generaliy would be small
relative to the available habitat in the region. The effects would be further reduced by cellocation of the
linear projects with existing and proposed ROWs. All of the projects would implement mitigation
measures designed to minimize the potential for erosion, revegeiate disturbed areas, increase the
stabilization of site conditions, and confrol the spread of noxious weeds—thereby minimizing the degree
and duration of the cumulative impact an vegelation from these projects. In Missouri, permanent impacts
on vegetation would result from the proposed construction of an ethanol plant and a coal-fired power
plant in counties thal alse would be crossed by the Keystone and REX Projects.

Construction and operation of pumping stations for Keystone and compressor stations for REX also
would permanently affect vegetation. Keystone would require a tolal of about 61 acres of land along the
Mainline Project (for aboveground facilities, including pump stations, delivery facilities, densitometer
sites, and mainline valves) and about 13 acres for similar lavilities along the Cushing Extension. The two
compressor stations for the portion of REX that is coilocated with the Keystone Project (the Steele City,
Nebraska and the Turmmey, Missouri sites) each would affect about 13 acres (FERC 2006).

3.14.3.6 Wildlife
Wildlife Habitat
Canstruction and operation of the IKeystone Project, along with the reasonably foreseeable projects

described in Section 3.14.2, would resuit in short-term disturbance o wildlife and long-term wildlife
habital modification, Keystone would incremenially add to the area of habitai disrupted and to the
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disturbance of resident and migrating species, causing associated impacts on these species as they adjust
to the changes brought about by the proposed projects. Increased movement or displacement of species
dependent on the disturbed habitats could reduce carrying capacities, reproductive effort, or survival,
This potential is greater for species for which suitable habitat is limited in the Project area or that are
otherwise sensitive to disturbance.

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

3.14.3.7 Fisheries

Stream channel disturbance and hydrostatic test water withdrawals from water bodies in Kansas and
Missouri would oceur during the Keystone Project, including in areas where the REX pipeline would
parallel the Keystone pipeline. Because construction schedules for the REX pipeline and the other non-
linear projects discussed in Section 3.14.2 are different [rom the Keysione Project, ciimulative impacts on
fisheries would not occur. If construction of facilities or other projects does become concurrent due to
schedule changes, the Keystone Project would contribute to cumulative sedimentation impacts on
fisheries. Nevertheless, these impacts would be short term and minor due te implementation of mitigation
measures and the requirements of any individual state permils to minimize impacts while crossing water
bodies.

3.14.3.8 Threatened and Endangered Species

Because the Keystone pipeline would parallel the REX pipeline across Kansas and Missouri, many of the
species discussed in Section 3.8 potentially could he affected by consiruction and operation of these
projects, Each project is required to consult with federal, state, and local agencies to determine which
species may occur within each individval project area; evaluate potential impacts on those species as a
result of construclion and operation; and implement measures to avoid, minimize, or mitigate impacis on
special-status species and their habitats. Because all applicants would be required 1o restore their
respective construction ROWs and adhere to all applicable laws and regulations regarding special-status
species and habitats, the contribution of the Keystone Project to cumulative impacts on special-status
species and their habitats would not be significant.

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

New land requirements l[or construction and operation of the aboveground facilities for the Keystone
pipeline would involve acquisition of aboul 61 acres of land along the Mainline Project and 13 acres for
similar facilities along the Cushing Extension. Land use changes associated with the collocated porlion of
the REX pipeline would cumulatively add to the acreage of aboveground oil and gas facilities in the
Project area. 1n addition, the ethanal and coal-fired power plants that would be constructed in Audrain
County and Carroll County, Missouri, respectively, would further increase the amount of lznd in those
counties that would be converled to industrial use.
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Ifthe aboveground facilities are located on active agricultural lands, any active farming practices would
cease within the footprint of the facility. Construction of the aboveground facilities associated with the
REX Project would affect about 28.9 acres of prime farmland soils and 13.5 acres of farmlands of
statewide importance; however, much of this land is Jocated west of the area where the REX pipeline
would be collocated with Keystone (FERC 2006). Although it is not known to what extent the other
projects identified in Section 3.14.2 would affect prime farmland soils, farmlands of statewide
importance, active agricultural lands, or rangeiand, all projects would be required to implement measures
to avoid, minimize, or mitigate impacts on agricultural lands and rangeland—in consultation with state
and local officials.

Overall, the Keystone Project would contribute to cumulative impacts on agricultural land use and
farming practices along the extent of the proposed ROW. While construction of new pipelines parallel to
existing corridors would incrementaily reduce the area available for future development, use of
established utility corridors would concentrate the cumulative fand use impacts nto a less extensive arca.

Recreation and Special Interest Areas

The recreation and special inlerest areas to the west of Troy, Missouri that would be crossed by the
Keystone pipeline (see Table 3.9.3-8) also would be potentially affected by the REX pipeline. This
includes a number of conservation areas that are either privately or publicly owned. Hunting access to
publicly and privately owned WMAs would be temporarily affected by both the REX and the Keystone
Project consiruction schedules. The private duck clubs in St. Charles County, Misseuri are situated on
high-quality wetlands that wildlifc and hunters depend on.  Waterfowl] and hunters using these areas
could be temporarily affected during construction activities for the pipelines. Pipeline mainienance
activities would occur sporadically and possibly simultaneously for collocated pipeline sections, These
activities could disturb hunters and their prey. However, because the disturbances would temporary and
the ROWs would be restored as close as possible to pre-existing conditions, significant cumulative
impacts on recreational hunting are not expected over the long fenn.

Because the Jones-Canfluence Point State Park is located east of the section of the Keystone pipeline that
is collocated with REX, the park would not experience cumulative impacts from the projects. Mitigation
measures created to protect the conservation area and parks would minimize the contribution of Keystone
to recreational impacts.

Visual Resources

The various projects described in Section 3.14.2 would have varving impacis on visual resources,
Pipeline projects would result in impacts similar to those discussed lor the pipeline components of the
Keystone Project {see Section 3.9). A significant contribution to cuinulative effects on visual resources
{rom the Keystone Project is not expected due to collocation with other linear projects, restoration of the
ROW, and the lack of sensitive visual resource areas that would be crossed.

Visual impacts associated with aboveground facilities are dependent on facility type and size.
Cumulative impacts on visual resources could occur at locations where a pumping station for the
Keystone Project is construcied near a compressor station for the REX Project (possibly near Steele City,
Nebraska and in Clinton County, Missouri), proposed ethanol plant (in Audrian County, Missouri),
proposed coal-fired power plant in {Carroll County, Missouri), or other planned industrial facilily.

Depending on the viewpoint, cumulative impacts on visual resources could be expected from the coal-
fired power plant because it would be about 0.4 mile southeast of REX's Turney Compressor Station and
several miles from Keystone’s Pumnp Station 31. The majority of aboveground facilities associated with
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both the Keystone and REX Projects would be located in agricultural or rangeland areas, or adjacent to
existing industrial facilities. In addition, the new aboveground facilities associated with the projects
would be limited in number and widely distributed. Thus, except for the instance noted eartier, facilities
wauld not be concentrated in a particular area, and no significant impact at a given location is expected.
Mitigation measures such as screening with vegetation and vse of non-reflective paints that are similar in
color to the surrounding terrain would help to minimize visual impacts.

3.14.2.10 Sociosconomics

Portions of the construction period and locations for the Keystone Project and the cellocated portion of
the REX Project could overlap due to delays or other issucs. These projects, together with any other
linear and non-linear projects planned for the Project area, would require workers to temporarily relocate
to the Project area during construction, potentially inducing housing shortages at certain locations during
certain periods of the construction schedule. Workers would be dispersed over the entire length of the
pipeline route and throughout the counties and states crossed by the pipelines. Based on the review of the
information regarding availability of local rental housing for both projects (see Section 3.10 and FERC
2006), the combined number of nen-local workers may exceed the available housing in a given area.
However, because workers are not expected to relocate to the area with their families, and their stay in
any one community would be temporary, it is expected that most workers would use temporary housing,
such as hotels/motels, RV parks, and campgrounds. The preference of most workers likely would be
short-term accommodations, primarily in hotels and motels that would be found in the more populated,
service-oriented communities located within a reasonable commuting distance from the work site.

Because the pipelines and some of the other projects would be constructed primarily in rural areas, a
significant cumulative impact on traffic along the pipeline routes is not expected. In addition, it is
unlikely that the traftic volumes related to the different projects would reach pezk conditions at the same
time and in the same locations. However, (o the extent that other projects are being constructed
concurrently with Keystone, the contribution of the Keystone Project to any cumulative traffic impacts or
road closures would be for a short duration and would be coordinated with local officials,

During operations, the number of workers required to maintain pipeline faciiities would be minimal,
resulting in no additive impact on traflic levels. Therefore, the Keystone Project would not generate
excessive traffic during construction or operations, and therefore would cause litle to no cumulative
impact on iraffic.

During construction of the Keystone Project. the Applicants’ expenditures for payroll, local purchases,
and related 1ax revenues would provide a short-term beneficial impact to the affected counties. Similar
benefits are likely to be associated with the REX Project and any other non-linear or indusirial projects,
The increased tax revenue paid to the state and lecal governments over the life of the projects also may
result in a beneficial long-term cumulative iimpact.

Operatian of the proposed facilities would require relatively few permanent emplayees; thus, there would
be no long-term cumulative or additive impacts on population, housing, or municipal services in the
Project area.

3.14.3.11 Cultural Resources

To date, the REX Project surveys have identified nine potential historic properties in Nebraska, Kansas,
and Missouri that may also be in the vicinity of the Keystone Project. Federally regulated projects such
as Keystone and REX are required 1o conduci culiural resources surveys and identily historic properties
that may be aifected by those projects. In accordance with 36 CFR 800, the ACHP’s reguiations for

3.14-7
Draft EIS Keystone Pipeline Project



implementing Section 106 of the NIHPA, the lead federal agencies for those projects would consult with
the appropriate SHPOs, Indian tribes, and other consulting parties, and would mitipate impacts on any
historic properties that may be adversely affected. Other potential non-federal actions in the Project area
would be required to comply with any identification procedures and mitigation measures required by the
state where the action is proposed.

3.14.3.12 Air and Noise
Air Quality

Should construction periods overlap, the proposed Keystone Project would incrementally add to dust
zeneration and combustion emissions from heavy equipment that also would be produced by the other
reasonably foreseeable future projects discussed in Section 3.14.2. Cumulative fugitive dust (particulate)
increases could oceur wiere the REX, Keystone, and other non-linear construction projects use the same
access road systems.

For the Keystone Project, Madison County, 1{linois and St. Charles Caunty, Missouri arc both designated
as nonattainment areas far the 8-howr federal ozone Q4 {precursors are NG, and YOUC) and PMa
standards. Therefore, emissions of NO,, VOCs, and PMa s frem Project-related sources would be
considered under the General Conformity Rule. The REX Project terminates at Troy, Missouri, which is
located in Lincoln County, northwest of St. Charles County, and would nat be held to the nonattalnment
standards. 1t should be noted, however, Lincoln County borders on the Si. Lowuis nonattainment area.
According to recent census results, this is considered one of the fastest-growing counties in Missouri. All
oiher existing and proposed industrial facilities or construclion projects in these counties would fall under
the requirements of the General Conformity Rule.

On a locai scale, cumulative increases in air emissions could occur where new compressor or pump
stations are located at or near existing or proposed compressor stations, or other existing industrial
facilities. For example, Keystone’s Pump Station 31 and REX’s proposed Tumey Compressor Station
both would be located in Clinton County, Missouri, and it is possible that these facilities could be located
near each other and other industrial facilities near Steele City, Nebraska. REX’s Steele City Compressor
Station would consist of twe gas-fired turbines, 18O rated at 41,000 hp (FERC 2006). The compressar
units at the Steele City Compressor Station would be equipped with LoNOx centrol technology, and
clean-burning natural gas would be utilized exclusively at the station o reduce emissions,

Depending on the {inal locations [or pump stations for the Keystone Project, facilities also could be
located near a proposed ethanol plant in Audrain County, Missouri and the proposed coal-fired power
plant in Carroll County, Missouri. Each pump or compressar station and ethano! or power plant would be
required to obtain state construction and operation permits, and potential interactions with nearby
emission sources would be considered in these permit applications. The proposed gas-fired power plant,
which is about 40 miles from both the Turney Compressor Station and Keystone Pump Station 31, would
emit criteria poliutants and small quantities of hazardous air pollutants (FERC 2006). Emissions from the
power plant would be reduced by best available technology to remove byproduels such as $O,, NO,, and
mercury from flue gas before exiting the plant’s proposed 625-foot-1all stack.

The majority of the potential cumulative construction and operaiional effects on air quality due to the
Keystone Project would be negligible because of the large geographical area over which the various
existing and reasonably foreseeable projects presented in Section 3.14.2 are {ocated, and the fact that
these projects likely would be constructed over varying periods. Air emissions related to construction and
operations are not expected 1o significantly affect air quality in the area. Because the projects listed in
Section 3.14.2 are located over a large area; have varying construction schedules; and must follow
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federal, state, and local regulations for the pratection of ambient air quality, significant cumulative
impacts related to air quality are not anticipated.

Noise

The Keystone Project, along with the projects discussed in Section 3.14.2, would contribute to ambient
noise levels during construction. Consiruction noise impacts would be temporary and would occur only
during the construction period for each facility. Because construction praceeds in sections along the
pipelines, the duration of construciion activities—and therefore noise impacts—at any given location at
any piven time would be limited and short term. Cumulative effects on ambient noise levels would occur
only if construction on & congruent section of each pipeline occurred simultaneously. This is unlikely,
given the proposed construction schedules, but could occur if construction of the REX pipeline was
delayed.

No new major sources of noise are expected during operation of the Keystone facilities that would be near
or collocated with REX facilities or other industrial facilities discussed in Section 3.14.2. Noise levels
resulting from operation of the pump stations for Keystone and the meter and regulator facitities for REX
would be minimal or not noticeable, as the proposed facilities would be located in areas of low papulation
density. Consequently, no cumulative impacts are expecied. Based on a review of available information,
il appears that Keystone’s Pump Station 31 could be located up to several miles west of REX’s proposed
Turney Compressor Station in Clinten County, Missouri. Taking into account the geographical locations
of the lwo stations, the noise data available, and preliminary calculations, Keystone's contribution to
cumulative noise impacts during operations would not be significant.

3.14.3.13 Reliability and Safety

Landowners have expressed concerns about the safety of collocating mulliple pipelines in a common
corridor across their property. As described in Section 3.13, Keystone is required to comply with
USDOQT and state and local regulations regarding pipeline safety, leak detection, and spili response.
Because the REX Project will transport natural gas rather than any type of liquid material, cumulative
effects caused by spills and leaks of crude oil are not expected from the two collocated pipelines. The
Platte pipeline {which is collacated with both the REX and Keystone Projects from the Nebraska/iKansas
border te Troy, Missouri and collocated with Keystone to Wood River, 11linois) couid contribute to
cumulative effects should an incident occur in relatively the same time frame from the Keysione pipeline
and from one or several of the other pipelines or facilities.

3.144 Summary of Cumulative impacts

The majority of cumulative impacts discussed above would be temporary and minor. However, long-term
cumulative impacts on vegetation and land uses could occur if the other reasonably foreseeable future
projects discussed in Section 3.14.2 would be consiructed and affect similar vegetation or land uses,
Long-term cumutative benefits would be realized [rom a boost to the local economies associated with tax
revenues. Shert-term cumulative benefits also would be realized through jobs and wages and purchases
of goods and materials.

3.14.5 References

FERC. See Federal Energy Regulatory Commission.
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Federal Energy Regulatory Commission. 2006. Drafi Environmental Impact Statement for the Rockies
Express Western Phase Project. (FERC/EIS — 0203D.) Office of Energy Projects. Washingten, DC.
November.
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4.0 ALTERNATIVES

Alternatives to the Keystone Project were analyzed to determine whether they would be reasonable and
environmentally preferable to the proposed action. A No Action Alternative, system alternatives, major
route alternatives, route variations, and aboveground facility sile allernatives are considered in the
following sections. Identification of alternatives io the propased project incorporated public comments
and input received from federal, state, and local regulatory agencies.

The following evaluation criteria were used to delermine whether altermatives would be environmentally
preferable:

s Significant environmental advantage over the proposed Keystone Project,
* Ability to meet the proposed Keystone Project objectives, and
«  Technical and economic Teasibility and practicability.

Keystone participated in the process during the preliminary design stage for the Project. The process
emphasized identification of potential siakeholder issues through open houses; scoping meetings held
early in the development of the Project emphasized identification and evaluation of alternatives that may
avoid or minimize these issues. As the preliminary analyses of possible routes was conducted, issues of
concern were identified, and multiple stakeholders provided DOS with comments as route planning
progressed. These early roules and analyses are described in detail in ENSR (2006a).

The alternatives development process For the draft EIS began by considering several objectives identified
for the Keysione Project:

»  (Gas pipeline conversion: Converting an underutilized natural gas pipeline in Canada to crude oil.
Use of this pipeline fixes the border crossing at Pembina County, North Dakota and constitutes a
contrel point.

» Market endpoints at (a) Salisbury, Missour?; (b) a refinery at Wood River, Illinois; and (c) an
interconnection point with other crude oil pipelines, as well as tank storage at Patoka, 1Hinois.

* Anadditional imarket endpoint #1 Cushing, Oklahoma to serve Gulf Coast refineries.

The following sections describes several types of aiternatives (no action, sysiem, and major route
alternatives) and the proposed Project in terms of whether they would meet the stated purpose and need
for the project and the above objectives,

4.1 NO ACTION ALTERNATIVE

Under the No Action Alternative, the Keystone Project would not be constructed and operated as
described in Section 2.0. Theretore, selection of the No Action Alternative would not require issuance of
a DOS Presideniial Permit for the specific action of building and operating the Keystone pipeline (the
proposed action).

Denial of the proposed action would mean that the enviranmental impacts discussed in this draft EIS
would not occur. While this alternalive would eliminate the environmental impacts directly associated
with the Keystone Project, it would not meet the purpose and need for the proposed action stated in
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Section 1.0 of the EIS. The purpose and need for the project involves both supply and demand
components.

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

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

Although the Keystone Project would not be constructed and operated under this alternative, other
reasonably foreseeable oil transportation projects may continue, Thus, the No Action Alternative would
not necessarily result in an overall reduction in impacts to physical, biological, and human resources
because crude oil likely would continue to be transported by other yet-to-be buili pipelines, existing
pipelines and routes, or alternative transpertation methods (stich as tank trucks or barges) to markets in
the Midwest and Eastern United States.

While the increasing demand for refined crude oil products could be met by other projects or alternatives,
it is purely speculative to predict the resulting effects and actions that could be taken by lacal
governments and other suppliers or refineries in the region, as well as any associated direct and indirect
environmental impacts of these actions. In addition, each of these actions may result in environmental
impacts that are less than, equal to, or greater than these of the currently proposed Keystone Project. The
No Action Alternative also could result in more expensive and less reliable crude oil supplies for
Midwestern refineries, increasing costs and availability of 1the refined products for end-users. Because of
these factors, the No Acticn Altermative is not considered preferable to the proposed action.

4.2 SYSTEM ALTERNATIVES

System alternatives are alternatives to the proposed action thal would make use of other existing,
modified, or proposed pipeline systems to meet ihe staied objectives of the proposed Projecl. A system
alternative would make it unnecessary 1o construct all or part of the proposed Keystone Project, although
some modilications or additions to other existing pipeline systems may be required to increase their
capacity. These modifications or additions would result in environmental impacts that may be less than,
similar to, or greater than those associated with construction of the proposed Project. The purpose of
jdentifying and evaluating system alternatives is lo determine whether potential environmental impacts
associated with construction and operation of the proposed facilities would be avoided or reduced by
using another pipeline system while still meeting the abjectives of the proposed Keyslone Project.

The analysis below examines several existing and proposed crude oil pipeline systems that currently or
would eventually serve the markets largeted by the proposed Keystone Project. ‘The analysis considers
whether those systems would meet the proposed Project ebjectives while offering an environmenta
advantage over the proposed Project. Specifically, the system alternatives considered include:

« Expansion of existing pipeline systems (Express and Platte Pipeline System); and

» Construction of ather pipeline systems (Alberta Clipper, Southern Lights, and Spearhead Cushing
Expansion).
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4.2.1 Existing Pipeline System - Express and Platte Pipeline System

Kinder Morgan operates the Express pipeline {an existing 24-inch-diameter pipe), which interconnects
with the Platte pipeline {(an existing 20-inch-diameter pipe) at Casper, Wyoming

(hitp:/fwww terasenpipelines.com/bins/nosidebar_page.asp?cid=38-69-94). This 1,700-mile pipeline
system transports crude oil from Alberta’s oil sands in Hardisty, Alberia to refineries in the U.S. Rocky
Mountain and Midwest regions. In the United States, the pipeline crosses Montana, Wyoming, Nebraska,
Kansas, and Missouri and terminates in Wood River, Illinois. The Express system has been in operation
from 1997, with a current capacity of 280,000 bpd. The Platte pipeline was built in 1952, and its current
capacity is 164,000 bpd. As operated today, neither of these existing systems would have the capacity of
the proposed Keystone pipeline (435,000 bpd, with a potential increase to 591,000 bpd). As they exist
today, neither system could be considered as a system alternative for the proposed action, and additienal
camparison with oiher system allernatives is not required.

4.2.2 New Pipeline System Alternative —~ Enbridge Projects

Enbridge is proposing [our expansion projects fo help address current and future increases in refinery
demand as supply from western Canada’s vast oil sands increases (http://www enbridge-
expansion.com/expansion). The expansions include:

» Southern Access, an expansion and extension of Enbridge’s existing pipeline system, including
new pipeline in Wisconsin and [linois, to increase crude oil capacity to Midwest refineries and
beyond.

» Southern Lighis, a petroleum pipeline from Chicago through Wiscansin, Minnesota, and North
Dakota to bring light hydrocarbons, or “diluenis™ {o the Canadian oil sands area of Alberta.

+  Alberta Clipper, a proposed new crude oil pipeline from Alberta to Superior, Wisconsin that
would, if approved, increase capacity of the Enbridge system by 450,000 bpd and later be
expandable up to 800,000 bpd.

» Enbridge’s existing Spearhead oil pipeline that extends southwest from Chicago, through
Missouri, to Cushing, Oklahoma. The pipeline currently has a capacity of approximately
125,000 bpd.

The existing Spearhead system was evaluated and il has been determined that additional facilities,
requiring about 655 miles of new 30-inch-diameter pipeline, would be needed Lo provide an equivalent
volume of crude oil to Cushing, Oklahoma to that proposed by Keystone (see Table 4.2-1).

The Enbridge projects propose to deliver crude oil directly to Midwestern markets. However, the
proposed Enbridge pipelines would provide a less direct route to the Cushing refineries than the Cushing
Extension portion of the Keystone Projecl, involving the need for additional miles of pipe and likely
incurring additional impacts to resources. In addition, these projects aim to fulfill other market demands
and would not meet the market need and in-service date proposed by the Keystone Project. Therefore, it
is possible that market demand and supply of WCSB crude could supporl construction of the Keystone
Project and the Enbridge prejects,
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TABLE 4.2-1
Comparison of the Keystane Pipeline System
with the Enbridge Projects

Comparative Category Keystone Project Enbridae Projects and
Spearhead-Cushing
Expansion
Delivery points Midwestern United States Midwestern United States and
and Cushing, Oklahoma Cushing, Oklzhoma
Miles of pipe {o Midwestern 1,078 955
markeis (Canada and United
States)
Additional miles of pipe to 292 855
Cushing, Cklahoma
Total miles of pipe 1,370 1,610
4.3 MA.JOR ROUTE ALTERNATIVES

Major route alternatives were considered to determine whether they would avoid or reduce impacts on
environmentally sensitive resources that would be crossed by the proposed pipeline and in response to
suggestions by the public. The erigin and delivery points of a major route alternative are the same as for
the corresponding portion of a proposed pipeline (i.e., a border crossing at Pembina County, North
Dakota and main delivery peoints at Wood River and Cushing). However, the aiternatives would follow
significantly different routes from the proposed pipeline. Major rouie alternatives would not modify or
make use of other existing or new pipeline systems,

In addition to the objectives that dictate the border crossing and delivery point locations, primary and
secondary constrainis to route location were recognized early during the route development process.
Route development attempted to avoid the following primary constraints as much as possible:

» Federal, state, Native American, and military lands;,
» Large waler bodies and wetland complexes;

»  Extreme terrain;

»  Urban areas; and

o Wildlife refuges.

Route development attempted 1o minimize the extent of crossings and impacts related to secondary
constraints, which included:

»  Waler and wetland crossings;
»  Waterfowl production areas;
s Irrigated croplands;

»  Bedrock;
»  Rural communities:
»  Aquifers;
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» Extensive forested areas; and
» Residences and associated features, such as driveways, outbuildings, and windbreaks.

The process also considered features (opportunities) that are favorable for pipeline routing and generally
simplify construction and decrease disturbance, including:

» [Existing ROWSs for linear features, such as pipelines, power lines, and roadways; (pipelines
typically are preferred);

e Fiat or gently rolling terrain;
» Easily excavaled soils; and

= Non-forested areas.

Control points at specific locations along the pipeline route serve to anchor the roufe at beginning, end,
and midpoints, thereby defining specific portions of the final route. They were considered in the route
development process together with primary and secondary constraints. Initial control points were
identified at the U.S./Canada border crossing near Gretna, Manitoba; a pipeline interconnection and the
presence of tank storage at Salisbury. Missouri; a delivery point at Wood River, Illinois; and a delivery
point at Patoka, [llinois. The desire to remain competitive to serve Cushing, Oklahoma also was
considered as a coniro! point.

This EIS considers three major roule alternatives that would meet the objectives of the Keystone Project:
the lowa Route Alternative, the Proposed Route, and the Direct Alternative.

4.31 lowa Route Alternative

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

Here, the Towa Route was collocated with the existing Platte pipeline to Troy, Missouri, North of Troy,
the route was moved 1o a power line ROW to avoid areas where the city has expanded. East of Troy, the
route again collocated with the Platle pipeline, running east to the Missouriflllinois border—where it
deviated from the Platte pipeline and crossed the Mississippi River south of Woed River, 1llinois, From
Wood River, the route ran eastward through the Carlyle Lake WMA into Patoka, llinois.

While the lowa Route would meel the objectives of crude oil delivery to the refineries in Illinois, it would
not efficiently deliver crude oil to Cushing, Oklahoma and would not meel the Keystone Project purpose
and need. Therefore, the lowa Route Alternative is not considered turther in the environmental
consequences analtysis for this EIS.

4.3.2 Proposed Route Alternafive

The Propoesed Route was developed because of shipper interest in providing crude oil transportation to
storage terminals and pipeline interconnections in Cushing, Oklahoma. The objective of the Proposed
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Route was to meet the original Project objective of delivering crude oil to Wood River and Patoka,
IMlinois as well as delivering oil to Cushing, Oklahoma.

Several key control points were considered during development of the Proposed Route:

s LS /Canada border — Pipeline entry tnto the United States was at Pembina County, North
Dakota.

» Delivery and interconnect points at Salisbury, Missouri and Wood River and Patoka, Illinois.
»  Final delivery point at Cushing, Oklzhoma.

»  Missouri River — To economically serve Cushing, the Proposed Route would cross the Missouri
river in South Dakota/Nebraska. Much of the Missouri River in this area is designated as
recreational under the Wild and Scenic Rivers Act. A number of technical issues also dictated
effective crossing locations. Crossing locations for the Missouri River that are technically
appropriate and permittable were strongly considered in the overall routing process.

Fo accomplish the objective of delivering crude oil to Wood River and Patoka, and eventually to
Cushing, the Proposed Route follows the shortest route possible between the Canadian border and
Cushing. The route crosses the U.8./Canada border at Pembina County North Dakota, and follows a
southerly track through North Dakota, South Dakota, and Nebraska (see Figure 2.1-1). At Steele City on
the Nebraska/ Kansas border, the Mainline Project of the Proposed Roule turns east through the northeast
corner of Kansas and crosses Missouri to terminals at Wood River and Patoka, 1llinois. The Cushing
LExtension continues south from Steele City through Kansas to Ponca City and Cushing, Oklahoma, This
route would facilitate access to Cushing while preserving access to the original markets in [llineis, and
wauld provide collocation opportunities along the existing Platte pipeline. It also meets the key control
points outlined above. Specilically, the Proposed Route would:

»  Allow an HDD crossing of the Missouri River that could be appraved and completed at a
technically feasible location near Yankion, South Dakota;

* Provide the shoriest route of the three allernatives and consequently would represent the least
amount of potential disturbance; and

» Require generally fewer water body, railroad, and road crossings.

Therefore, the Proposed Route would allow the economical extension of the pipeline into Oklahoma
{Cushing Extension) and would provide for a feasible crossing of the Missouri River in South Dakota. In
addition, the Mainline Project would be collocated with existing and proposed pipeline alignments
through Missouri. Due to its ability to meet shipper demand in Oklahoma and its collocation with other
previously permiticd ROWs and developed utility alignments, the Proposed Route has been analyzed for
environmental consequences as described in Section 3.0 of this EIS. Further localized route variations on
the Proposed Route are described in Section 4.4,

4.3.3 Direct Alternative

The Direct Aliernative was designed (o take the shortest feasible route between the U.S./Canada border
crossing and the delivery poinis at Patoka and Wood River. lllinois, and from there to take the shortest route
10 the delivery point at Cushing, Oklahoma {(Figure 4.3-2), The straight-line path was maodified to skirt
populated arcas and to minimize the number of stream crossings by traveling along drainage divides
whenever possible, Between Wood River and Paloka, ihe Direct Alternative follows the same alignment as
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Keysione’s proposcd route. Between Weod River and Cushing, the Direct Alternative roughly parailels
Enbridge’s Ozark pipeline corridor, but collocation was not assumed.

Based on a reconnaissance-level GIS analysis and comparison of the Direct Alternative with Keystone's
Proposed Route (Table 4.3-1), there is no environmenial advantage associated with the Direct Alternative.
The Direct Alternative would require approximately 7 more miles of pipeline and three more pump stations.
Construction of the Direct Alternative would require almost 100 more acres of construction ROW and when
completed, it would require 40 more acres of permanent ROW than would the proposed alignment.
Furthermore, although the Direct Alternative would cross 2 fewer miles of federal land, it would require
crossing approximately 50 additional water bodies and 4 more miles of wetlands, according to available
1:100,000 National Wetlands Inventory data.

TABLE 4.3
Comparison of the Proposed Route and Direct
Alternatives for the Keystone Project
Proposed Direct
Comparative Category Unit Route Alternative
Facility Requirements
Pipeline length Miles 1,373 1,380
Pumg station requirements Number 26 29
L.and Requirements *
Construction ROW Acres 18,214 18,303
Permaneni ROW Acras 8,322 8,362
Environmental Considerations
Water body crossings ° Number 211 261
Wetlands crossed * Miles 38.2 400
Federal lands crossed Miles 43 22
Nole:

The lowa Roule described in Section 4.3.1 is not included in this
lable because Ihe route dues note meel the purpose and need for
the Project and was rejected for furher analysis.

. Assumes a 110-foot-wide construction right-of-way (ROW) for Lhe
entire Proposed Route, except for the segmeant belween Wood River
and Paloka, Hlinais, wheee il is 95 feel wide. The permanent ROW is
50 feal wide,

MNatinnal Weliand inventory (NWI) data are nol availahle
far alf areas in Nebraska, Kansas, and Oklahema. For
240 miles of the Proposed Roule, no NWI data are
available; for 56 miles of the Direct Allernative Route, no
NWI| data are available.

Sources: NWI: USFWS May 2005; waler bodies: ESR{ & USGS
2006; tribal iands: USGS 2005; federal iands: USGS
2004,

Unlike the proposed alipnment, the Direct Alternative dees nol take advantage of collocation with the
propased Rockies Express pipeline. [fboth pipelines were built, the environmental impacts wouid be higher
than for Keystone’s proposed alignment that is collocated with the Rockies Express. In addition, Keystone’s
proposed alignment is predominantly oriented north-south and east-west, while the Direct Alternative is
oriented northwest-southeast and northeasti-southwest {(see Figure 4.3-2). Alignment with the cardinal
directions allows the Proposed Route to run parallel to section lines, property lines, and the boundaries of
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apricultural fields rather than cutting diagenally across them as would the Direct Alternative. Consequently,
disruption to existing land vses would likely be considerably higher under the Direct Alternative.

4.4 ROUTE VARIATIONS - PROPOSED ALTERNATIVE

Route variations differ from system or major route alternatives in that they are identified 1o resolve or
reduce construction impacts to localized, specific resources such as cultural resource sites, wetlands,
recreational lands, residences, Jandowner requests, and terrain conditions. While route variations may be
a few miles in length, most are relatively short and in proximity to the proposed route. Because route
variations are identified in response to specific local coneerns, they are usually the resuit of landowner
comiments. A variety of factors are considered in identifying and evaluating route variations, including
length, land requirements, and the potential for reducing or minimizing impacts o natural resources.

4.4.1 Initial Route Variations

As part of the Proposed Route development and selection process, [2 route variations to the initially
planned Mainline Project route and one for the Cushing Extension route have been incorporated. These
variations were developed based on discussions with landowners, resaurce stewards, and project
engineers to avoid or minimize impacts to natural or culiural resources, reduce or eliminate engineering
and constructability concerns, and avoid or minimize conflicts with existing or proposed residential and
agricoltural Jand uses. Each of these route variations is summarized in Table 4,4-1.

In addition to the route variations described above, the scoping process identified public concems related
1o route focation. Many of these comments addressed specific route variatiens related to avoiding
shelterbelts and aesthetic features, such as bike paths and parks. The Scoping Repoit is provided as
Appendix A for reference. The final design alignment would, where feasible, consider these minor route
variations and would attempt to address additional landowner requirements, such as crossing property
along quarter section lines.

Additional minor alignment shifts would be required prior to and during consiruciion to accommodaie
unforeseeable site-specific constraints related 1o other engineering, landowner, and environmental
concerns.

4.4.2 Seward Route Variation

The citizens of Seward, Nebraska, sugpested an alternative route variation (the Seward Alternative} that
would re-route the pipeline to the east of the city (Figure 4.4-1). According to the conumittee that
proposed it. the Seward Alternative would avoid having the pipeline pass near the city’s water-supply
well fields, avoid a crossing of the water main that connects Seward 1o ils water treatment plant, avoid
wetlands and floodplain areas west of the city, and move the pipeline beyond the western boundary of the
High Plains aquifer. Keystone has agreed ta provide an analysis of the Seward Alternative for the Final
Environmental Impact Statement; what follows below is a reconnaissance-level G15-based comparison of
the differences between the Seward Alternative and Keystone’s proposed alignment in the vicinity of
Scward, Nebraska.

The Seward Alternative would be approximately 1.7 miles longer than the proposed alignment, and
would thus require 10 additional acres of permanent right-of-way and 22 additional acres of construction
right-of-way (Table 4.4-2). The land cast of Seward is generally steeper and more dissected than it is to
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the west (Figure 4.,4-1), and the maximum slope crossed by the Seward Alternative is greater, but neither
alignment traverses overly-steep slopes. As drawn by the Seward citizens’’ committee, the Seward
Alternaiive would require 15 more road crossings and would be located directly adjacent to 6.9 more
miles af road than would Keystone’s proposed alignment. The number of railroad crossings would be
unchanged.

Aldthough the number of major stream crossings would also be unchanged, the Seward Alternative would
require twelve minor stream crossings, three more than the nine that would be required by Keystone’s
proposed alignment. The alternative would cross two fewer wetlands, as indicated on National Wetlands
Inventory (NWI) 1:100,000-scale quadrangles, but the total length of NWI wetlands traversed would be
0.07 miles greater. Despite its additional length, the Seward Alternative would cross 3.4 fewer miles of
cultivated cropland than would Keystone’s proposed alignmeni. The Seward Alternative would instead
cross greater lengths of deciduous forest, low-intensity developed land and open space, grassland and
pasture, open water and woody wetlands.

The Seward Alternative route would avoid the city’s water-supply well fields, and would move the
pipeline past the eastern boundary of the High Plains aquifer, untii it crosses back over the Big Blue
River, south of Seward (Figure 4.4-1). The Seward Alternative would be at a higher elevation than the
eastern edge of the aquifer. The general direction of groundwater fiow is to the east-southeast, however,
and hydraulic connectivity between the Big Blue River and the High Plains aquifer is tenuous
(Verstraeten ef al. 1998). South of the Big Blue River crossing, the Seward Alternative and Keystone’s
proposed alignment are both within the boundary of the High Plains aquifer, so the environmental benetil
of reduced risk to the aquifer is limited to the immediale vicinity of Seward.

As proposed by the citizens of Seward, the Seward Altemative may reduce risk to the High Plains aquifer
and water-supply wells in the vicinity of Seward, and may reduce the length of cultivated croplands
crossed. [t does so at the cost of greater pipeline length, additional required right-of-way area, more road
and stream crossings, and a greater total length of wellands crossed,
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TABLE 4.4-2
Comparison of the Proposed Route and Seward
Alternative for the Keystone Project
Proposed Seward
GComparative Category Unit Route Alternative
Facility Reguirements
Pipeline length Mies 22.3 239
Land Reguirements '
Construction ROW Acres 207 319
Permanent ROW Acres 135 145
Environmental Considerations
Maximurm slope 2 Degraes 11 18
Road crassings * Number 15 30
|.ength adjacent to roads * Miles 1.0 7.8
Railroad crossings * Number 2 2
Major stream crossings 5 Number 2 2
Minor stream crossings ° Nurmber g 12
Wellands crossed ’ Number 6 4
Wetlands crossed * Miles 0.10 0.18
Land-cover ®
Cultivaled crops Miles 2017 16.74
Daciduous forest Miles 0.25 0.62
Developed, low intensity Miles 0.02 0.21
Developed, open space Miles 0.78 1.48
Grassland/herbaceous Miles 1.05 4.25
Open water Miles - 0.08
Pasture/hay Miles - 0.51
Woody wetland Miles 0.04 0.06
Noles:
1 Assumes 2 110-feplwide construction right-of-way (ROW)
and a S0-foot-wide permanent ROW.
2 Detived from National Elevation Dataset 1/3 arc-second
data (Uniled Siates Geological Survey [USGS], 1999).
3 .S, Departmenl of Transparation, BTS_Roads data
{USGS 2002).
4 Derived from Nalionat Allas of the Uniled Slales, 200508,
Railroads of the United States {National Allas of the United
Stales [NALIS) 2005).
5 Darived from Nalional Atlas of the Uniled States, 200512,
Streams and Waterbadies of the Uniled States (NAUS
2005).
6 Derived from Nalional Efevation Dalaset 143 arc-second
data (USGS 1999},
T Derived from National Welland Invenlory data (USFWS
May 2006)
8 Derived from 2001 National Land Cover Dalabase Zone 38 Land Cover Layer (USGS)
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4.5 ABOVEGROUND FACILITY ALTERNATIVES — PROPOSED ALTERNATIVE

Pump stations, valve sites, temporary worksites, and pipe and contractor yards are identified in the
Environmental Report filed on November 17, 2006 (ENSR 20062). The filing identified 23 new pump
stations, 42 ptpe storage yards, 17 contractor yards, and 45 ML Vs along the Mainline Project and 3 pump
stations, |3 pipe storage yards, 6 contractor yards, and 12 ML Vs along the Cushing Extension. Although
the preferred locations for these facilities were chosen based on Project need, the proximity of public
access, habitats, dwellings, and other land and ROW issues also were considered. Of the pump station
locations identified in the November 17, 2006 filing (ENSR 2006a), three were identified in the

Januvary 24 filing (TransCanada 2007a) for alternative locations. These locations are described in the
following sections,

4.5.1 Pump Station 19 — Hecla Sandhills

Pump Station 19 would be moved about 3 miles east of its previous location (Figure 4.5 1). As shown in
Table 4.4-1, a route variation for the Hecla Sandhills Alternative (MP 192.3 to 247.5) is proposed to
reduce impacts in this area. Pump Station 19 falls within this reroute and thus would be relocated. The
previously filed location was situated over a mapped shallow aquifer; the new location avoids the aquifer,
and the power line required by the alternative location is 5 miles shorter. A shift in local property tax
benefits would result, as the alternative pump station location is located in Sargent County, North Dakota;
the previously filed focation was in Dicky County, North Dakota.
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TABLE 4.41
Proposed Route Variations
for the Keystone Project

Proposed Route Mileposts

Route Variation

Reason for Route Variation

Mainline Project
Milepost (MP} 0 1o 263

MP 182.3 to 247.5
{Hecla Sandhills Alternative}

MP 2668 to 274.5

MP 278.3 to 265

MP 309 to 433

MP 437 1o 469

MP 473 to 491

MP 485 fo 501.5

MP 501.510 512.5

MP 512.5 1o 521

MP 527 10 532
MF 536 {a 546

Cushing Extension
MP 208.2 to 252

The current alignment is located
wasl of the original alignment and
continues on in & southerly
direction.

in the November 2006 filing, the
original alignment was shifted
west from MP 0 to 263. inthe
January 2007 filing, the
November rauie was shifted back
east, near the original route.

The current alignment is located
wesl of the original alignment.

The current alignment is located
approximaltely 1 miie east of the
original alignment.

Several modulations were
eliminated from the original
afignment.

The current alignment is east of
the ariginal alignment.

Several minor route refinements
1o the original route have
occurred in this area.

The current alignment is wast of
the original alignment.

The ariginal alignment was
moved approximately 1 mile east.
The overall shift continues south
to approximately MP 511,

The current alignment was
moved westward from the original
atignment

The current alignment is localed
west of the original alignment

The curren alignment is east of
the original alignment.

The criginal alignment crossed
Native American tribat and
atlotted lands between these
miteposis.

Avaids aguifers in North Dakota,
Coteau Des Prairie, and the Sisseton-
Wahpeton Indian Lands. The
southerty route reduces length. The
reroute also avoids drainage ditches,
woodlcts, grain bins, shelter belts,
wetland easements, and the Tongue
River tributaries.

Avoids U.S. Fish and Wildlife Service
{USFWS) wetlands and grassiand
easements, also avoids shailow
aquifers and an extensive area of
wetlands in sandy substrates. The
January roule results in less surface
disturbance in sensitive habitats.

Avoids impact to the USFWS Day
County Grasslands easement.

Reduces impacts to the USFWS
Raymond Prairie-Chicken Leks
grassland.

Reduces the overall length and
provides a more direct path from

MP 309 to the Missouri River crossing
at Yankton, South Dakola.

Avoids high bluffs on the south side of
the Missouri River, as well as general
congeaslion.

Addresses engineering and
construction concerns.

Avoids nalive grasslands per
tandowner request; also avoids a
feedlot.

Facilitales a betier Elkhorn River
crassing localion; also reduces length
and avoids the Nebraska Game and
Parks Commission Lands.

Avoids the future sile of Leigh Lake,
as well as terraced farmlands.

Avoids future construction of a hotel.

Provides a better alignment for the
Plaiie River crossing,

Minor route adjustments have been
made te avoid crossing these lands.,
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4.5.2 Pump Station 36 - Chain of Rocks

Pump Station 36 would be moved northwest of its previcusly proposed location (Figure 4.5-2). As shown
in Table 4.4-1, a route variation for the Chain of Rocks area {MP 976 to 987.5) is proposed. The new
location for the pump station is sifuated in an upland area; the old location was close to a large wetland
complex {Horseshoe Lake). The pump station alternative would be collocated with a utility substation,
and no additional power lines would be required.

45.3 Pump Station 37 - Wood River

Pump Station 37 would be moved northeast of its previously proposed location (Figure 4.5-3). As shown
in Table 4.4-1, a roufe variation for the tie-in 1o the Wood River Terminal area (MP 1020.6 to 1024.4) is
proposed. As the route into the terminal was further refined, an opporiusnity to site Pumnp Station 37
adjacent o the Wood River Refinery became apparent. This would eliminate the need to construct an
0.8-mile lateral extension from the pump station to the terminus at the refinery.

Both the November 2006 location and the January 2007 location are situated on cropland near industrially
developed areas. While it appears that the alternative pump station location may be sited on a farmed
wetland, it is likely that the pump station could be oriented such that it is outside the wetlands but still
close to the point of refinery storage. The exact grientation and location of Pump Station 37 would be
refined at the completion of weiland feld surveys.

While both the original and alternative locations for Pump Station 37 are located in an area with industrial
development, the alternative location presented in the January 2007 filing is located within | mile of a
larger number of residences, compared to the originally filed location. This pump station would represent
a small addition to an existing refinery complex and, because additional laterals would not be needed, the
overall footprint would be smaller. The incremental effect of Pump Station 37 on the residences would be
minor based on the exisling reftnery setting.

4.6 REFERENCES

ENSR. 2006a. Keystone Pipeline Project Environmenial Report. Prepared for the U.S. Department of
State. April. Updated November 15, 2006.

TransCanada. See TransCanada Keystone Pipeline, L..P.

TransCanada Keystone Pipeline, L.P. 2007a. Keystone Pipeline Project: Environmental Report.
Submined to U.S. Department of State by TransCanada Keystone Pipeline, 1..P. Applicaticn for
Presidential Permit. January 24,

Verstraeten, [ M., V. L. McGuire, and K. L. Heckman. 1998, Hwdrogeology and Subsurface Nitrate in
the Upper Big Blue Natural Resources District, Central Nebraska, July 1995 through September
1997, U8, Geological Survey Waler-Resources Investigations Report 98-4207. Denver, Colorado.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Tie analysis presented in this drafi EIS is based on information provided in eight filings by TransCanada
and was further developed from data requests; public and agency scoping; literature research; alternatives
analysis; and contacts with federal, state, and local agencies. The information provided in Section 3.0 of
this draft EIS and summarized below for each resource category indicates that the proposed Keystone
Mainline Project and Cushing Extension would result in limited adverse environmental impacts during
both construction and operation, and would be an environmentally acceptable action. This conclusion
does assume that the Keystone Mainline Project and Cushing Extension would be constructed and
operated in accordance with applicable laws and regulations, and with Keystone’s proposed Mitigation
Plan {Appendix B). Additional mitigation recommendations have been developed through scoping and
consuliations with agency representatives, stakehalders, and the public; these measures are presented i
detail in Section 3.0 for each resources category, The following subsections summarize these
recommended measures for each resource category.

5.1 GEOLOGY

511 Conciusions

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

The proposed pipeline route does not cross any active surface mines or quarries; however, it does cross
40 miles of underlying coal seams between Wood River and Patoka, llinois, where coal is mined with
underground methods (ENSR 2006a). The proposed route does not cross the well pads of any active oil
and gas wells. Extraction ol 0il and gas resources would not be affected by routing operations because
any new wells would be located outside of the pipeline ROW. The proposed pipeline would pass through
deposits of sand, gravel, clay, and stone in North Dakota, Scuth Dakota, and Nebraska but would restrict
access (o comparatively small arcas of these deposits. In Kansas, Missouri, and itlinois, the proposed
route lies adjacent 1o an existing pipeline, limiling impacts 1o potentially exploitable geologic resources.

A minimal risk of localized subsidence or collapse exists wiere the pipeline crosses karst formations or
passes above historic coal mines. It is also possible that land clearing will increase the risk of erosion and
tocalized landslides, Most of the proposed Keystone Project route js not located in landslide-prone
terrain, but the proposed route does cross areas of high landslide potential, as described by NPMS at the
Yankton and Mississippi River crossings. Keystone has considered landslide potential in its routing work
and has selected crossings of these areas where the landslide potential is reduced.

5.1.2 Recommendations

{H Blasting would be required atf locations where shallow bedrock is present along the
construction ROW. Keystone should develop a site-specific Blasting Speetfication Plan for
any locations where blasting would be necessary. Minimum requirements for the plan are
described in Section 3.1.1.2. The Blasting Specification Plan should be filed with state and
lecal jurisdictions for review and written approval prior to the commencement of biasting,
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(2) Excavation and blasting along the ROW may uncover paleontelogical resources that may be
of sciertific value, Keystane should develop a Paleontelogical Resources Protection Pian to
identify and protect significant fossil resources that may be encountered during construction,
Elements of the Paleontological Resources Protection Plan are described in Section 3.1.2.2.
xcept for reporting the initial find, all work conducted under the Paleontological Resources
Protection Plan should be performed by qualified paleontologists with trained assistants. The
plan shouid be filed with the respective states prior to construction.

(3) There is a potential for rock slope instability in the vicinity of the Whitewater River crossing
in Kansas. Prior to crossing this water body and the water bodies identified in
Section 3.3.2.2, Keystone should submit a site-specific Construction Mitigation and
Restoration Plan for the identified water body crossings.

(4) Because national-scale karst maps may not be sufficiently detailed to identify all karst
terrains along the pipeline corridor, Keystone should consult with the respective state
gealogical survey departments to identify the most up-to-date sources of data on karst-related
subsidence hazards along the proposed route.

(5 Because the proposed route does cross areas of high landslide potential, Keystone should
develop and implement a Landowner Awareness Plan to specifically address landslide
awareness with landowners. The plan should comply with the recommendations in AP[
Reecommended Practice 1162 (Public Awareness Programs for Pipeline Operators),

5.2 SOILS

5.241 Conclusions

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

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

There could be compaction-related decreases in productivity from non-agricultural vegetated land,
particularly where soils are classified as hydric. It is also possible that baulders and rocks unearthed
during consiruction would be concentrated near the surface at completion. There are also concems that
spills or leakage from equipment could contaminate soils. Keystone has proposed construction methods
and mitigation measures to address these concerns, and additional recommended measures are described

In terms of operations impacts, differential settling around the propesed pipeline likely would be minor
and would be addressed by mitigation measures. Soil temperature impacts would be limited to within
3 feet of the pipeline and would not result in serious soil moisture joss; mitigation would be adequately
addressed through the recommendations included below.
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5.2.2 Recommendations

()] In its Mitigation Plan, Keystone has proposed construction methods that are designed to
minimize impacts resulting from soil erosion (Appendix B). However, the plan dees not
include provisions for environmental inspection during construction, which would ensure
effective implementation of the measures. Keystone should designate at leasi one
Environmental Inspector (EI) per construction spread, who would have the authority 1o stop
work and/or order corrective action in the event that construction activities violate the
provisions of the Mitigation Plan, landowner requirements, or any applicable permit. Details
regarding the recommended duties and authority of the ET, and the frequency of inspections,
are provided in Section 3.2.2.1.

(2) Although as described in its Mitigation Plan (Appendix B), Keystone plans 10 minimize
impacls on soil productivity that may result from construction activities, some short- to long-
term decreases in agricultural productivity are possible. Prior to construction, Keystone
should submit to DOS an Agricultural lmpact Evaiuation and Compensation Plan to
document and compensate [or decreases in productivity that may result from degradation of
agricultural soils along the proposed ROW. Minimum requirements for the plan are
described in Section 3.2.2.1.

{3) Becauvse hydric and otherwise compaction-prone soils are particularly sensitive to the impact
of construction activities during wet weather, Keysione should amend the Mitigation Plan to
include a Wet Weather Construction Plan to address construction practices in agricultural
arcas during conditions of active precipitation or saturated ground., Minimum requirements
of the plan are provided in Section 3.2.2.1.

(4) Procedures to alleviate soil compaction as described in Keystone’s Mitigation Plan may result
in relatively excessive scil aeration and subsequent settling of soils within the ROW.
Therefore, prior to construction, Keystone should develop a Post-Construction Soil
Monitering Plan to ensure thal any erosion or seilling that does occur is detected and
mitigated. This plan is described in more detail in Section 3.2.2.2.

5.3 WATER RESQURCES

531 Conclusions

Qverall, it is not anticipated that surface water or groundwaler quality would be significantly affected by
normal disposal activities {such as disposal of hydrostatic test water), non-catastrophic spills, or leaks
during pipeline construction and operation. Hydrostatic testing, which would involve the uptake and
discharge of waler, should not cause any adverse Impacts if Keystone’s Mitigation Plan is followed.

Many of the aguifers present beneath, or in the vicinity of, the proposed rouie are isolated by the presence
of glacial ull, which characteristically inhibits downward migration of water and contaminants into these
aquifers. Although the pipeline has been routed 1o avoid most near-surface aquifers, in several areas
shallow or near-surface aquifers are present beneath the proposed route. For these arcas, measures have
been proposed (such as containment structures) to reduce the potential impact of leaks and spills during
construction. Keystone’s Mitigation Plan outlines procedures for contractor preparedness and emergency
spill response to reduce the potential for contaminants to migrate into the aquifer during construction
activities. Additionally, the risk of dewatering shallow groundwater aquifers or reducing groundwater
guality through an increase in TSS during construction likely would be lemporary, and these aguifers are
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expected to recover quickly following construction activities. Construction and normal eperations
therefore are not expected to resuit in a long-term significant impact on groundwater.

Keyslone has proposed (hree construction methods for crossing surface water badies: dry-cut methods,
open cut wet crossings, and HDD. The HDD method would avoid any impacts on water bodies. The
open cut wet method, involving trenching while water continues to flow, would entail a high risk of
temporacy siltation to streams and other water badies. Dry-cut methods are not feasible for wider
streams, The risks of open-cut trenching could be temporary (for the duration of construction) or longer
term (where compromised stream bank stability or bank erosion occurs). Keystone’s Mitigation Plan
includes several measures to reduce siltation and erosion. Additional measures are recommended in
Section 5.3.2.

53.2 Recommendations

(1) Keystone shiould include measures in each site-specific Blasting Specification Plan
{Section 3.1.1.2) to avoid impacts on groundwater and incorporate post-blasting test
procedures to ensure that groundwater resources are not negalively affected due to necessary
blasting activities.

(2) To reduce impacls at crossings of larger water bodies where the FDD method is not

proposed, Keystone should submit a site-specific Construction Mitigation and Restoration
Plan for the following water body crossings: Pembina River-North Dakota {MP 7), Tongue
River-North Dakota (MP 18). Sheyenne River-North Dakota (MP 167), James River-South
Dakota (MP 418), Elkhom River-Nebraska (MP 498), Shell Creek-Nebraska (MP 527), Big
Blue River-Kansas (MP 653), Grand River-Missouri (MP 853), East Fork Silver Creek-
Winois (MP 1041), Smicky Hill River-Kansas (MP 76}, Arkansas River-Kansas (MP 206),
Sali Fork Arkansas River-Oklahoma (M 239), and Cimarron River-Oklahoma (MP 2835).

(3) Because the open-cul wet crossing method necessarily involves substantial disturbance and
transpert of sediments, Keystone should not use the open-cut wet method to cross water
bodies upstream of HCAs, sensitive or protected water bodies, or water bodies where such
temporary siltation may lead to exceedance ol sediment TMDL.. For these water body types,
Keystone should consider implementing either the dry {Tume or dry dam-and-pump crossing
methods described in Keystone's Mitigation Plan (Appendix B), or other method as approved
by the pertinent regulatory authorities.

4) The implementation of appropriate measures 1o protect pipeline crossings [rom channel
incision and channel migration can reduce the likelihood of washout-related emergencies.
reduce maintenance frequency, limit adverse environmental impacts, and-—in some cases—
improve siream conditions. Stream and river crossings should be evaluated by a qualified
fluvial geomorphologist. Duties of the geomorphologist are described in detail in
Section 3.3.2.2.

(5} Bank erpsion rates can exceed several meters per year. Maintaining an adequate burial depth
for pipelines 15 feet (5 meters) beyond either side of the active stream channel may
necessifale bank protection measures that would increase both maintenance costs and
environmental impacts. Therefore, crossing-related cover depths should be maintained for at
least 15 icet beyond the channe! migration zone, as determined by a gualified fluvial
geomorphologist.
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5.4 WETLANDS

54.1 Conclusions

Wetlands that would be affected within the ROW include emergent welttands (658 acres), forested
wetlands (148 acres), perennial riverine wetlands (54 acres). imermittent riverine wetlands (59 acres), and
scrub-shrub wetlands (33 acres). While emergent wetlands would regenerate quickly afier disturbance
{(within 3-5 years generally), forested and scrub-shrub wetlands would potentially experience long-term
effects. Wetlands in parks or reserves have significant conservation value. Keystone would implement
mitigation measures deseribed in iis Mitigation Plan {Appendix B), including restoration efforts in some
cases. These are described in further detail in Section 3.4.3. Additional recommended miligation
measures are described in Section 5.4.2.

5.4.2 Recommendations

N Wetland areas within conservation lands or easements should be restored to a level consisient
with any additiona} criteria established by the relevant managing agency.

2) Implementation of the measures identified in Keystone's Mitigation Plan would reduce
impacts on wetlands, In addition, several ather recommendations were made by USFWS
staff during consultation. These recommendations are described in detail in Section 3.4.3 and
include replacing topsoil and spreading to onginal contours with no crown over the trench,
removing excess spoil and stabilizing wetland edges and adjacent upland areas in shallow-
farmed easement wetlands, leaving a gap in the spoil so that no fill material is left in the
wetlands, estabiishing 100-foot minimum buffer zones around wetland mitigation areas,
monitoring wetland restoration arcas for noxious and invasive species, and developing a plan
to compensate for permanent wetland losses.

3) Keystone should mitigate permaneat wetland impacts, including loss of forested wetlands, at
ratios from 2:1 to 6:1 for affected acres, depending on the vegetation type and if mitigation
waould occur within the same watershed as the wetiand loss.

55 TERRESTRIAL VEGETATION

5.5.1 Conclusions

Terrestrial vegetation classes include all the wetland classes in addition to grasslands, upland forest, and
developed land. Grassland impacts due to pipeline construction are expected te be minimal, and affected
vegetative communities generally are expected 1o reestablish within 2 years, Construction through

29 miles of previously untilied prairie could produce irreversible impacts, as prairie sod can take up to
100 years to recover, As described in Section 3.5.5, Keystone has jdentified several measures to limit
impacts on vegetation, and additional measures are summiarized below in Section 5.5.2.

Impacts on upland forest and shrubland would be longer term than those anticipated for grassiand because
of the time required for these plant communities to reestablish and reach mature pre-consiruetion
conditions.
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5.5.2

(1

(3)

(4}

5.6

5.6.1

Recommendations
To reduce impacts on native prairie and native foresi communities, Keystone should:

(a) Locate extra workspaces ouiside of these habitats, minimize the width of the
construclion area within native prowth arcas, and continue consuliation with federal
and state management agencies on avoidance of impacts to these habitats.

(b . Provide for a minimum replacement/restoration of | acre of native prairie and 2 acres
of native forest for each acre of these habitats afTected, respectively; mitigation
compensation should oceur offsite and onsite, which may involve a restoration or
preservation program. Higher ratios may be applicable if mitigation ratios already
have been determined for specific habitats by federal, state, or local resource
agencies,

(c) Monitor restoration in native growth areas to ensure that native species become
established and to ensure no net loss of native prairie habitats,

Keystone should evaluale terrestrial vegetation impacts and habiiat fragmentation impacts to
COE lands in the Riverlands Management Area in 81, Charles County, Missouri, and in the
Carlyle Lake WMA in Fayette County, lllinois to determine compensatory mitigation for
impacts to these specific habitats. Any compensatory mitigation proposed would require
agreement and appreval from pertinent local, state, and federal regulatory agencies,

Keystone should develop a Project-wide noxious weed control plan, which should identify
noxious weeds and exotic plants within the Project area and should describe prevention, early
detection of invasion, and control procedures for each species. Keystone should further
ensure that all construction equipment would be completely washed down before crossing the
state line fiom Kansas into Oklahoma fo avoid transfer of nexious or other invasive species
across state lines.

Keystone should identify any herbicides potentially proposed for use and any BMPs that
would be implemented to minimize the impacts of herbicide vse to maintain the pipeline
ROW.

WILDLIFE

Conclusions

Pipeline construction would result in short-term disturbance and long-term modification to wildlife
habitats, Increased habitat fragmentation would be experienced by white-tailed deer and other large
mammals, Although disturbance of dens during winter hibernation could be potentially fatal for newborn
black bears cubs, the probahility of this event is extremely low, as black bear habitat minimally overlaps
the ROW. Small game birds and rodents would be affected through destruction of nests and burrows,
death of young or loss of eggs, and loss of foraging areas and cover. However, the total habitat loss is
expected to be small in the context of 1otal available habitat.
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5.6.2 Recommendations

Mitigation measures that Keystone has agreed to for the protection of wildlife habitat are described in
detail in Section 3.6.5. These mitigation measures should be implemented. In addition, the following
recommendations relating to impacts assaciated with proposed transmission lines providing power to the
pipeline pump stations should be implemented:

(n Standard safe designs, as outlined in Supgested Practice for Avian Protection on Power Lines
(APLIC 2006}, should be included in the design of electrical distribution lines in areas of
identified avian concern, to reduce collision and ¢lectrocution impacts on birds.

() Transmission fine visibility should be increased using proven marking technigues, such as
attached balls or flappers,

(3) Provide for a minimum 60-inch separation between conductors and/or grounded hardware
and use recommended insulation materials and other applicable avian protection measures,
depending on line configuration.

4 Use standard raptor-proof transmission line designs, as outlined in Avian Protection Plan
Guidelines, to prevent collision by foraging and migrating raptors in the Keystone Project
area.

(3) Keystone should implement BMPs in the use of pesticides and herbicides along the pipeline

corridor 1o reduce potential impacts to avian species.

5.7 FISHERIES

571 Conclusions

Possible impacts to fisheries could occur through siliation and disturbance of streams crossed by the
proposed pipeline. Following the proposed mitigation procedures during construction would result in
minor shert-icrin Inmpacis to aquatic habitats and organisms. Any short-term disturbance caused by
instream activities likely would resemble natural high-flow events in the stream. To miligate impacts,
construction would involve dry-ditch techniques at crossings where the 1iming of construction does not
adequately protect environmentally sensitive water bodies, as determined by the appropriate regulatory
autherity. HDD would be used at designated major and sensitive water bodies (ENSR 2006a). However,
along the Cushing Extension through Kansas, Keysione has proposed 1o use HDD at only two of six
localions designated as special use. Measures o address sensitive stream crossing have been proposed
and are summarized in Section 5.7.2,

There is a risk that non-native species could be introduced into receiving waters during the disposal of
hydroslatic 1esting water. Keystone has proposed 1o undertake hydrostatic testing during the spring,
sumrner, and autumn months, overlapping with key spawning months of April to July. This overlap could
alfect some sensitive species during breeding. Additional mitigation measures are recommended in
Section 3.7.2.
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5.7.2 Recommendations

(N To avoid breeding periods when fish and invertebrate larvae are present, Keystone should
undertake instream work only hetween June 1 and November 30.

(2) To decrease the direct effects of sedimentation and contamination, Keystone should increase
the distance from the water’s edge at which sediment barriers are erected from 10 feet toa
minimum of 50 feet, and to 100 feet whenever practicable.

3) Keystone should increase the minimum distance from the wetted perimeter of the stream to
malerial and equipment staging areas from 10 feet 1o a minimum of 50 feet.

C))] Keystone has proposed an open-cut crossing method for three large crossings in Kansas
(Little Blue, Smokey Hiil, and Whitewater Rivers). For the Cushing Extension, Keystone
should consuft with regulatory authorities for the best construction technique {e.g., potentially
HDD}, at the crossings of larger water bodies and water bodies classified as special use.

(53 Wherever possible, Keystone should avoid extracting hydrostatic test water from water
bodies that conlain commercially or recreationally important species for hydrostatic testing.
1it 3s necessary to extract water from such sources, Keystone should obtain writlen
permission from the appropriate federal, state, and local permilling agencies, as specified in
its Mitigation Plan for hydrosiatic test discharge locations.

{6) To avold impacts on sensitive fish species and lifestages (e.g., newly hatched and smalil
juvenile fish) Keystone should provide a detailed hydrostatic test plan that describes the
specific test sections; quantities of water required by walter source; location, liming, and
duration of withdrawals; and location, timing, and duration of discharges. Keystone should
maintain adequate flow rates in water bodies used for water withdrawal for lyydrostatic testing
to protect aquatic life, provide for all water body uses, and provide for downstream
withdrawals of waler by existing users. Keystone should avoid withdrawing water from
sensitive areas that contain small fish with a high probability of being entrained or entrapped
on the screen intake ol the pumps. Keystone should ensure that hydrostatic test water is
withdrawn and discharged in the same watershed, no chemicals are added to the hydrostatic
test water, and the waler is contaminant {ree.

(7} To avoid impacis from introduced species, Keystone should discharge the hydrostaiic test
waler into the same water body that was used as the infake source, whenever possible. When
this is not possible, BMPs should be enforced to reduce the possibility of transmission of
introduced species into the receiving waler body.

5.8 THREATENED AND ENDANGERED SPECIES

581 Conclusions

Preliminary data identified 55 federally or state-iisied threatened, endangered, or candidate species
potentially occurring in or near the Keystone Project ROW. These include mammals, reptiles, insects,
birds, fish, mollusks, and plants, Most affected habitat would include croplands {3,594 acres) and
grasslands {4, 12 acres), followed by wetlands and open water (843 acres), and upland and riparian
forests (1,078 acres). Loss of shrublands and wooded habitats would be long term (5-20 years) in
reclaimed areas of tie construction ROW.
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Potential impacts on individual species are described in detail in Sections 3.8.1.6 and 3.8.2.6. These
impacts include:

¢ Habhitai loss, alteration, and fragmentation;

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

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

» [.oss of individuals and habitats due to exposure io toxic materiais or crude cil releases
(addressed in Section 3.13);

» Reduced survival or reproduction due to deereased abundance of [orage species; and

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

5.8.2

Recommendations

Additional mitigation measures for each of the federally or state-listed threatened, endangered, or
candidate species have been suggested by agency reviewers during consultation and review actjvities.
These recommendations are described in detail in Sections 3.8.1.6 (federally listed species) and 3.8.2.6
(state-listed species). Specific recommendations for cerlain notable listed species include:

(1

2)

(3)

(4)

Praft EIS

To avoid impacts on nesting or winter roosting bald eagles, Keystone should complete pre-
construction surveys of suitable habitats within the pipeline ROW and along access roads and
power line ROWs, Keystone should not construcl within 1 mile of active bald eagle nests or
within 0.5 mile of winter roosting sites identified during pre-construction surveys or from
historica! databases. Keystone should require all efectric service providers to implement
avian protection measures, including raptor-proof designs in areas of bald eagle activity.

I construction ocewrs during either the spring or avtumn whooping crane migration period

. and use areas far these birds are found within | mile of pipeline construction activities, these

activities must cease immediately and Keystone must notify the respective USFWS slate field
office, including the Nebraska Field Office (which maintains the Cooperative Whooping
Crane Tracking Project for the United States) to determine when construction can continue,

A search for gray bar individuals should be conducted prior to any activity that would affect
caves in Madison County, Iilinois or in Linceln County, Missouri.

If cutting of identified potential roost trees in woodlands with a habitat suitability index of
more than 0.6 for Indiana bats is necessary, Keystone should schedule this cutting prior to
April 1, their expected arrival date. Also Keystone should not clear trees trom April 1 to
September 30 in woodlands thal have not been surveyed 1o determine habitat suitability for
this species. 1f any Indiana bat maternity roost trees are located, applicable mitigation for
these trees should be developed in consultation with USFWS and state wildlife agency
personnel. Keystone should implement conservation measures to address the loss of Indiana
bat summer habitat by working with USFWS, MDC, Missouri Department of Natural
Resources, IDNR, and other potential cooperators in development of conservation measures
io potentially include onsite/offsite, and in-kind/out-of-kind measures based on acres of
habitat impacts at a 2:1 ratio for conservation lands.
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&} Keystone should develop a mitigation plan for the massasauga rattlesnake in Illinois with
guidance from 1DNR and the linois Natural History Survey. 1f construction activity would
occur in snitable rattlesnake habitat during the massasanga’s active period (April through
QOctaber), a survey of these habitats for the massasauga should be conducied by a qualified
herpetalogist, prior to construction in the year that construction will occur in the area.

() To aveid impacts on pallid sturgeon, Keystone should consult with individual states
concerning potential water withdrawal from the Platte River drainage and should avoid water
withdrawals from February 1 through July 31 in the Lower Platte region (Columbus,
Nebraska to the Missouri River) (lohn Cochinar, USFWS, February 5, 2007).

)] Topeka shiner streams should be crossed wherever feasible using HDD techniques. 11 the
Topeka shiner streams cannot be bored, all work within the bed or banks of identified Topeka
shiner streams is prohibited annually during the species’ spawning season of May 15 through
July 31. Work ouiside of the spawning season must include salvage and relocation efforts at
all crossings. Salvage and relocation procedures for this species are described in detail in
Section 3.8.1.6.

?) To avoid impacts on federally protected species in the L.ower Platte River basin, Keystone
should provide a detailed hydrostatic test plan that describes the specific test sections;
quantities of water required by water source; location, timing, and duration of withdrawals;
and location, timing, and duration of discharges. Keystone should maintain adequate flow
rates in water bodies used for water withdrawal for hydrostatic testing to protect aquatic life,
provide for all water body uses, and provide for downstream withdrawals of water by existing
users. Keystone should avoid water withdrawal from February 1 through July 31 in the
Lower Platte region. Keystone should ensure that hydrostatic test water is withdrawn and
discharged in the same watershed, that no chemicals are added 1o the hydrostatic test water,
and that the water is contaminant free.

5.9 LAND USE, RECREATION AND SPECIAL INTEREST AREAS, AND VISUAL.
RESOURCES
59.1 Conclusions

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

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

Although it is unclear at present exactly how many CRP acres would be affected by pipeline construction
and operation, FSA has estimated that, in a worst~case scenario, over 16,000 acres of CRP {and would be
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alfected during construction, with over 6,500 acres remaining affected due to pipeline operation. It is
likely that total affected CRT acreage would be less than these estimates. Impacts on CRP lands would
include tilling of grasstands and clearance and tillage of forested lands; if within the operational ROW,
these lands would not be allowed to regenerate during the life of the Project. Thus, impacts on these
lands would be localized but long term. Keystone would address these impacts, and any jmpacts to
Farmabie Wetland Program Lands and WRP jands, with landowners on a case-by-case basis. Overall
impacts on residential and commercial land uses are expected to be minor and would be addressed by
Keystone through landowner negotiations on a case-by-case basis.

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

5.9.2 Recommendations

To mitigate the impacts of land use changes and disturbance, the following measures, in addition 1o the
miligation already included in the Mitigation Plan (Appendix B), are recommended;

(1) For all verified enrolled acreage in CRP and other FSA conservaticn program areas
intersected by the ROW, Keystone should provide the following to the appropriate FSA
county oftice:

(a) The program participant’s name, location of affected program land, and FSA
program(s) the affected land is currently enrolled in, obtained from the landowner,

(b} A description of construction technigues to be used, including a sediment/erosion
control plan, time schedule of proposed activities, and a contact person. The length
of time the FSA program land would be affected.

{c) Proposed site remediation 1o retumn the land to its condition before impacts.
Remediatian of the site should be consistent with the appropriate NRCS Field Office
Technical Guide Standard (Appendix M). The contractor shoutd meet with the
appropriate NRCS State Agronomisi/ Resource Conservationist to review the
proposed sediment erosion control plan, time schedule of activities, remediation
activities, and management requirements prior ta the start of the Project,

(d) The proposed maintenance plan for the permanent ROW, including weed conirol.

(2) To minimize the potential impacts of crossing the WRP easement, Keystone should utilize
the state-specific NRCS Field Office Technical Guide (Appendix M) for mitigation and
revegetation of areas damaged by construction. Keystone shoudd consult with the local
NRCS representatives to determine the adequacy of Keystone’s Mitigation Plan and
supplement the plan as needed.

(3 To ensuvre that impacts on windbreaks, shelterbelts, and iiving snow fences are reduced,
Keystone should implement all Mitigation Plan measures pertaining to impacts, mitigation,
and reclamation in forested areas for impacts on windbreaks, shelterbelis, and living snow
fences. Keystone should provide non-vegetative remediation for affected windbreaks,
shelterbelts, and living snow fences within the permanent and construction ROWs in the form
of windbreak nets, mesh, or fencing and snow fencing.
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(6)

(7}

(8)

(9)

(10)

Draft EIS

To ensure that impacts in residential arcas are reduced, Keystione should prohibit all
construction work during weekends and major holidays in the vicinity of residences.

To further decrease the impact of forest clearance on recreation, Keystone should consult
with state wildlife management and natural resource officials to schedule construction
activities in order o avoid important recreational periods (such as hunling seasons), and to
create a maintenance plan for the permanent ROW that aveids impartant recreational periods
and resulis in less disturbance to the area. Where the pipeline follows an existing ROW in
forested areas, Keystone should attemnpt to route the pipeline as close as possible to the
existing ROW in order to reduce the overall Project footprint.

To mitigate potential impacts on recreational resources in privately owned conservation
areas, Keystone should consult with owners of private conservation areas and local advecacy
groups o schedule construction activities in order 1o avoid important recreational periods
{such as huming seasons), and 1o create a maintenance plan for the permanent ROW that
avoids importani recreational periods and resulls in less disturbance to ihe area. Where the
pipeline follows an existing ROW, Keystone should attempt o route the pipeline as close as
possible to the existing ROW in order 1o reduce the overall footprint of these features in
privately owned conservation areas.

To mitigate possible impacts on the Riverlands area, Keystone should attempt to route the
pipeline as close as possible to the existing ROW (Platte pipeline) in order to reduce the
overall footprint af these features in Riverlands. Keystone should pay special attention to the
soils in the Mississippi-Missouri confluence region and their uniqueness, taking care to avoid
alteration of the hydrology of the area due to disruption of the ridge/swale topography.
Keystone shouid reduce construction impacts by scheduling construction activities in
Riverlands during early sumimer and ending construction prior to autumn.

Teo decrease possibie conflicts with hunting and other recreational activities in wildlife
management and public conservation areas, Keystone should consult with public land
marnagers to schedule construction activities in wildlife management and public conservation
areas to avoid important recreational periods, and to create a maintenance plan for the
permanent ROW that avoeids important recreational periods and resulis in reduced disturbance
to these areas, Where the pipeline follows an existing ROW in a wildlife management or
public conservation area, Keystone should aitempt to route the pipeline as close as possibie to
the existing ROW in order to reduce the overall footprint of these leatures in wildlife
management and public conservation areas.

To mitigate conllicts with general recreational uses, Keystone should use fencing and gates to
prevenl unauthorized access to the ROW immediately following the siart of construction
activities. Keystone should maintain and monitor fences and gates until permanent mitigation
measures can be put in place. Keystone should commit to prevention of trespass in all of its
potential forms on the construction and permanent ROW, using the stated mitigation
measures, to be implemented at the time of restoration and mitigation.

To further reduce visual impacts from aboveground pipeline facilities and structures,
Keystone should require painling with a non-reflective coating similar in color to the
surrounding terrain and several shades darker, using colors that account for seasonal change
in landscape colors. Keystone should use a vegetative barrier to shield a factiity from sight
when it is within viewing distance of a residence, or when otherwise appropriate.
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(11)  For the Milford Wildlife Area, the primary concerns are limited access and conflicts with
hunters during construction. Therefore, Keystone should develop a site-specific crossing plan
for the Mil{ford Wildlife Area and should work with Milford Wildlife Area managers to
schedule construction activities in order to avoid seasonal hunting conflicts with the public
hunting area.

5.10 SOCIOECONOMICS

5.10.1 Conclusions

The proposed pipeline construction has the potential to generate substantial direct and indirect economic
benefits. Keystone is expected to utilize temporary local construction labor where possible; it is estimated
that from 10 to 15 percent of the total construction work force could be hired from local communities.
Likewise, it is estimated that from 2,800 te 3,600 non-local residents would temporarily move into the
area of influence. This would translate into 2,900 housing units, 14,400 rental uniis, and 34, 100 hotel
rooms. Keystone estimates that, at the local level, construction income henefits are expected to total from
$28 to 548 million. Approximately 40 percent of the cosl of consiruction goods and services, or from $44
10 $52 million, would be spent locally.

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

Operations impacts also are expecied to be positive. The cost of operational goods and services is
estimated at $1.3 million per year, plus an additional $46.5 million for eleciricity. About 90 percent of
this (843 million) would be spent locally in the Project area. Approximately 26 permanent full-time jobs
would be associated with operation of the pipeline, representing an annual payroll of $5.5 million. The
project would generate additional property tax revenues of approximately $46,7 million throughout the
Project area.

Agricultural losses along the pipeline corridor would likely be relutively low; however, in a very unlikely
“wworst case” scenario, over 16,000 acres of CRP enrolled lands could be affected. This scenario assumes
that all acreage enrolled in the program along the corridor would be sufficiently affected that the land
wotild need to be removed {rom the program according to the rules of the CRP program, In reality, the
actual acreage that would be removed is likely to be a fraction of the overall enrolled acreage.
Nonetheless, if all of the acreage were removed, affected landowners would {ose $802,000 in annual
rental income payments. Keystone has agreed to address the actual economic impacts resulting from
crossing CRP lands on a case-by-case basis with the individuals potentially affected. Property value
effects at the community or regional scale would likely be negligible for two reasons: (1) land uses on
parcels adjacent to the pipeline would not be affected, and land could continue to be used in its highest
and best use; and (2) the proposed pipeline would be underground and therefore would not adversely
afTect the regional amenity values that contribute to property values. in addition, as pari of the ROW
procurenent process, [Keysione would negotiate with the affected landowners to obtain an easement,
compensating for any losses. including potential decreases in property values.

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

In the long term, expansion of the Wood River Refinery would result in greater refining capacity and
increased production/output in the refined petroleum industry. Based on an estimated 340,000 bpd in
increased crude oil shipments and an approximate crude oil contract price of $60 per barrel, the estimated
value of refinery inputs is $20.4 million per day, or $744.6 million annually. Other socioeconomic
parameters that could be affected by expansion of the Wood River Refinery include increases in fiscal
revenues and increased demands for public services and other local resources,

Potentially adverse socioeconomic effects could occur—particularly during construction—as a result of’
increased demand for a range of pubiic services, including law enforcement, fire protection, and medical
aid. This could disproportionately affect lower income areas. Depending on the characteristics of the
construction workforce, demands may increase for short-term housing in the region, such as hotels/motels
and rental units, driving rents up and affecting lower income or minerity populations. Other
environmental justice concerns, such as disproportionate air and water quality impacts to communities,
would not be expecied.

5.10.2 Recommendations

Mitipation to address impacts on CRP lands is summarized in Section 3.9.2. No additional mitigation
measures have been recommended, other than those proposed by Keystone in Sections 3.9 and 3.10.

5.11 CULTURAL RESOURCES

511.1 Conclusions

Section 106 of the NHPA, as amended, requires the lead federal agency with jurisdiction over a federal
undertaking (i.e., a project, activity, or program that is funded by a federal agency or that requires a
federal permit, license, or approval) must consider impacis to historic properties before thal undertaking
occurs, A historic property is defined as any Pre-contact (prehistoric) or historic district, archeological
site, building, structure, or object included in, or eligible for, inclusion in the NRHP. Keystone, tlirough
its contractors, has examined all portions of the Keystone Mainline Project and Cushing Extension
pipeline for which survey permission was obtained. Keystone also has purchased the rights to use
cultural resources survey results for overlapping poritons of the proposed Rockies Express (REX) natural
gas pipeline project in Nebraska, Kansas, and Missouri. The appropriate SHPOs and DOS approved
Keystone’s use of the REX survey results for the Keystone Projcct.

Keystone estimates that its cultural resources inventory and geoarcheological studies will be completed
and reported to DOS by April 2008. Reports filed by Keystone to DOS int July 2007 indicate that the
combined Keystone and REX cultural resources field inveatory studies have identifled 257 cultural
resources within the Project APE to date, of which:

» Three are sites that have been fully assessed by Keystone as being recommended eligible.
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e Thirty-four are sites that have been assessed at a preliminary level as meeting one or mote of the
WRHP criteria, bul have not been subjected 1o additional testing to verify their eligibility.

= Twenty-six are archeological sites that were initially assessed as meeting Criterion D of the
NRIIP but that were subsequently tested by Keysione’s contraciors and recommended as being
not eligible for the NRHP.

o Twelve are archeological sites that lie pariially within the Project APE, but a recommendation of
NRHP eligibility under Criterion D for the site was not made by Keystone’s contractors,

e [Fpur are historic-era cemeteries thal either do not currently meet NRHP Criterion D or were
unevaluated; Keystone contractors have recommended avoidance in order to not adversely affect
busials.

= (One site is a known cultural resource that was previously recorded within the Project APE but
could not be assessed by Keystone due 1o a landowner’s refusal te enter the property.

+ One hundred seventy-seven are cultural resources that were assessed by Keystone’s contractors as
not meeting any of the NRHP crileria.

An additional eight archeclogical sites and a single historic cemetery were discussed within documents
filed by Keystone; however, their contractors determined through field investigations that these cultural
resources did not extend into the Project APE.

All of the cultural resources identified to date have resulted from field studies conducted by Keystone’s
contractors. DOS is currently engaged in consultation with federally recognized Native American Tribes
and other public groups to determine whether any traditional cultural properties (TCPs) that meet the
definition of a historic property are situated within the Mainline Project or Cushing Extension APEs.

DOS, as the lead agency, will provide a final determination ef eligibility for all identified cultural
resources that have been, or that will be, reported by Keystone. This determination will be performed
through consultation with each SHPO, as well as COE, USFWS, and Native American Tribes. DOS is
currently working on a programmatic agrecment (PA) that will be signed by consulting partics who want
to enfer into an agreement. This PA will outline the steps that will be conducted in order to complete the
project, including the evaluation of NRHP eligibility, determination of Project effects, and mitigation
measures as outlined below.

5.11.2 Recommendations

Keystone has staled that it will avoid adverse effects 1o all historic properties or potential historic
properties that are identified within the Maintine Project and Cushing Extension APEs. This includes
cultural resources and TCPs that are determined to be eligible or identified in this document as
“potentially eligible “for listing, in the NRHP. It also shall include cultural resources for which a
determination of NRHP eligibility has not, or could not, be obtained. To ensure that this goal of no
adverse effects is met, we recommend the following actions:

(1 Keystone has not yet completed cultural resource inventory and geoarcheologica! 1esting
studies for portions of the Mainline Praject and Cushing Extension where survey permission
was denied by the landowner, route realignments, additional temporary workspaces located
outside of the surveyed corridor, compressor station sites, associated aboveground
appurtenant facilities, and access roads that will be used during construction of the project.
Keystone shall defer construction and use of each area until:
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(a) Keystone files the additional required culiural resources inventory or
geomorphological reports ta DOS and the relevant SHPO (or federal agency if
federally-managed lands are involved);

{b) DOS has had the epportunity 1o consult with the SHPO and other interested agencies,
where applicable, and make determinations of eligibitity for all cultural resources
identified within the currently unreported areas;

{c) DOS has had the opportunity to consult with Native American Tribes or other
interested and consulting parties, where applicable, to ensure that the newly proposed
project area does not conflict with NRHP-eligible or potentially NRHP-eligible
TCPs;

(d) DOS is provided evaluation, avoidance, and/or treatment plans, as necessary, for any
NRHP-listed, NRHP-eligible, or potentially NRHP-eligible historic properties that
are identified within the APE;

(e) ACHF has been provided an opportunity to comment if any historic properties would
be adversely affected by construction; and

(f) DOS reviews and approves all reports and plans and notifies Keystone in writing that
it may proceed with the treatment plan or construction.

All material filed with DOS that contains location, character, and ownership information abouwt cultural
resources must have the cover and any relevant pages therein clearly labeled in bold lettering:
“CONTAINS PRIVILEGED INFORMATION - DO NOT RELEASE.”

(2)

Draft EIS

Keystone has indicated that it will avoid adverse effects to some historic properties or
potential historic properties by tunneling underneatl using bores or HDDs. Keystone shall
ensure that engineering and drilling teams that are responsible faor said funneling are aware of
the presence of a historic or poteniial historic property. In the event that the bore tunnel
collapses or the HDD fracs-out, Keystone shall cease work at the location. Keystone shall
implement their filed Unanticipated Discoveries Plan for cultural resources and ensure that
the archeclogical site or historic structure is assessed by an archeologist or archiiectural
historian prior to construction re-commencing. Keyslone shall submit a report to DOS and
the SHPO (or federal agency, if federally-managed lands are involved) that documents the
tunne! failure and the results of the site examination. If an adverse effect to the historic
property has resulted from the drill failure, a mitigation plan shall be developed and
implemenied by Keystone in consultation with the SHPO, DOS, and any relevant Native
American Tribe, or other federal agency.

Keystone, DOS, Native American Tribes, SHPOs, and other consuiting parties are currently
negotiating a PA for addressing Section 106 cultural resource concerns. The PA is intended
to create a binding protocel for its parties regarding the identilication and management of
historic properiies during construction of the Mainline Project and Cushing Extension. 1T
there is any disagreement between partics that have signed a PA and these recommendations,
the process for reselving disagreements outlined in the PA shall be followed.
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512 AIR AND NOISE

5.12.1 Conclusions

Twao types of impacts on air quality were considered for this analysis: temporary impacts resulting {rom
emissions associaled with construction activities, and long-term or permanent impacts resulting from
emissions penerated from continued operation of a stationary source.

Consiruction of the proposed Keystone Project would be similar to other pipeline projects in terms of
schedule, equipment used. and types of activities. Because pipeline construction would move through an
area relatively quickly, air emissions typically would be localized, intermitient, and short term. Emissions
from fugitive dust, construction equipment combustion, open buming, and temporary fuel iransfer
systemns and associated tanks would be controlled to the extent required by slate and local agencies, as
explained above. Because Keystone will be required to comply with applicable regulations, emissions
from construction-related activities would not significantly affect local or regional air quality. Project
operations would not produce significant air quality impacis, and only minor emissions rom the backup
gasoline generator and fugitive emissions from valves, tanks, and pumping equipment would ocour,
Because operating emissions are expected to be minimal, no operaticnal permits would be required.

Construction would increase noise levels in the vicinity of Project activities; noise levels would vary
during the construction period, depending on the construction phase. Residential, agricultural, and
commercial areas within 500 feet of the Mainline Project and the Cushing Extension ROW would
expericnce short-term inconvenicence from construction equipmeit noise. Noise impacts from
construction would be mitigated in accordance with Keystone’s Mitigation Plan (Appendix B) to reduce
effects an individuals, sensitive areas, and livestock. To limit disturbance of residential and commercial
areas within 500 feet of construction activities by increased noise levels, Keystone would give advanced
notice 1o landowners prior to construetion, Hmit the hours during which construction aclivities with high-
decibel noise levels are conducied, and ensure that construction proceeds quickly through such areas.
Additional recommendations are summarized in Section 5.12.2.

During operation of the pipeline, the noise associated with the electric pump stations would be limited to
the immediaie vicinity of the facilities. Although noise impacts from the electric pump stations are
projected to be minor, Keystone would perform a noise assessment survey during operations to confirm
the level of noise at each lisled noise-sensitive area. Project-relaled operations therefore are not expected
to result in a significant effect on the noise environment.

5.42.2 Recommendations
(H In addition to the measures described in Section 3.12.2 to mitigate air quality impacts,
Keystone should cover all open-bodied trucks while in motien to reduce fugitive dust
emissions.
2) In the event that the contractor expects noise levels to exceed regulated noise standards

{based on the types of construction equipment used or construction procedures), notice would
be given to Keyslone so that immediate noise attenuation could be achieved.

(H Keystene should set up a hotline to enable individuals to contact Keystone in the event that
construction noise levels become problematic at a given location. In those instances,
Keystane should conduct noise assessment surveys at the affected areas to ensure that the
noise attributable to construction does not exceed 55 dBA Ldn.
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4) In the event that construction noise cannot meet regulated ievels, Keystone should work with
the affected individuals to develop an acceptable alternative construction work plan.

(5) Keystone should ensure that construction equipment is operated on an as-peeded basis and is
maintained to manufacturers’ specifications in order to minimize noise impacis.

5.13 RELIABILITY AND SAFETY

5.13.1 Conclusions

The Keystone pipeline system would be designed, constructed, and maintained in 2 manner that meets or
exceeds industry standards and regulatory requirements. The proposed Keystone Project would be built
within an approved ROW. Signage wouid be installed at all road, railway, and water crossings—
indicating that a pipeline is located in the area—to help prevent third-party damage or impact to the
pipeline. Keystone would manage a crossing and encroachment approval system lor all other operators.
Keystone would ensure safety near its facilities through a combination of programs encompassing
engineering design, construction, and operations; public awareness and incident prevention programs; and
EIMCrECNCY TESPONse programs.

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

5.13.2 Recommendations

To prevent or mitigate polential oil spills during pipeline construciion, measures would be implemented at
each construction or staging area where fuel, oil, or other liguid hazardous materials are stored, dispensed,
or used. In addition to the mitigation included in the Mitigation Plan {Appendix B), the following
measures are recommended:

(1) Because the exact quantity and specific locations of oil and fuel tanks and fueling trucks have
nol been determined, Keystone should prepare a sie-specific oil Spill Prevention, Control,
andd Countermeasure {SPCC) Plan that contains all requirements of 40 CFR Part 112 for
every location used for staging fuel or oil storage tanks and for every location used for fuel or
oil ransfer—even if the site-specific oil capacity is below the threshold stated in that rule to
require such a plan. Each SPCC Plan is to be prepared and submitted prior to introducing the
subject fuel, oil, or hazardous material to the subject location.

(2) Prior 1o construction, all project personnel will be given an orientation eutlining the
environmental permit requirements and environmental specifications including the
requirement that fuel or oil storage tanks cannaol be placed closer than 100 feet to wetlands or
water bodies.

{3 Environmental inspectors will place signs a minimum of 100 feet from the boundaries of all
wetlands and water bodies prior to construction. The caenstruction contractor will not be
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ailowed to place a fuel or oil storage tank without first getting the environmental inspector to
inspect the tank site for compliance with the 100-foot setback requirement and receiving
appravai of the tank site from the environmental inspecior.

During construction, no fuel or storage tank wiil be allowed to be relocated within or 1o 2 new
construction yard by the contractor without first getting the environmental inspeclor to
inspect the tank site for compliance with the 100-foot setback requirement and receiving
approval of the tank site from the environmental inspector.

Fuel and storage tanks should be placed only at contractor yards. No fuel and storage tanks
should be placed on the construction ROW.

No oil or hazardous material storage, staging, or transler other than refuelting should occur
within 50 feet of any surface water body, surface drainage, storm drain drop infet, or HCA.

Any fuel truck thal transports and dispenses fuel to construction equipment or Keystone
Project-related vehicles along the construction ROW or within equipment staging and
material areas should carry an oil spill response kit and spill response equipment onboard at
all times. In the event that response malerials are depleted through use, or their condition is
deteriorated throough age, the materials should be replenished prior to placing the fueling
vehicle back into service.

Oil and other hazardous materials stored in 350-gallon totes, 55-pallon drums, S-gallon pails,
smaller retail-sized containers or other portable containers should be staged or stored in areas
with a secondary means of containment.

Fixed-luel dispensing locations should be provided, with a means of sccondary containment
to capture fuel {rom leaks, drips, and overfills.
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U.S. Department of State
Scoping Summary
for the
Keystone Pipeline Project
Envireamental Impact Statement

December 2006

1.0 INTRODUCTION

TransCanada Keystone Pipeline, L.P. has applied to the United States Department of State (DOS)
for a Presidential Permit at the border of the United States for the proposed construction,
connection, operation, and maintenance, of facilities for the importation of crude oil from
Canada. DOS determined that the issuance of the Presidential Permit would constitute a major
federal action that may have a sipnificant impact upon the environment within the condext of the
National Environmental Policy Act of 1969 (NEPA), and on QOctober 4, 2006 issued a Notice of
Intent (NOI) 16 prepare an environmental impact statement (EIS) to address reasonably
foresseable impacts from the proposed action and aliernatives.

The NOI informed the public about the proposed action, announced plans for scoping meetings,
invited public participation in the scoping process, ind solicited public comments for
consideration in establishing the scope and conient of the EIS. The NO1 was published in the
Federal Register and distributed to:

s Landowners along the proposed route,
» Federal, state, and local agencies,

»  Municipalities and counties,

» Native American Tribes,

» Elecled officials,

¢« Non-governmental organizations;

» Media, and

s Interested individuals.

The scoping period extended from the date of publication of the NOI in the Federal Register
through November 30, 2006.

2.0 SCOPING MEETINGS
DOS held 13 separate scoping meetings in the vicinity of the proposed route to give the public the

opportunity 1o provide comments regarding the scope ef the EIS. The dates and locations of the
meetings are listed below, along with the attendance at each mecting (in parentheses).

Qctober 24 - Michigan, North Dakola {55) October 26 — Seward, Nebraska (35)
Qctober 25 — Lisbon, North Daketa (34) November 1 — 8t. Charles, Missouri (32)
QOctober 26 — Clark, South Daketa (18) Novembher 2 — Collinsville, [ilinois (24)
October 24 — Yankton, South Dakota (36) November 8 — Carrolton Missouri (23)
Qctober 25 — Stanton, Nebraska (36) November 9 - Seneca, Kansas (20)
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November 14 - Abilene, Kansas {38) November 16 — Morrison, Oklahoma (31)
November 15 — El Dorado, Kansas (34)

3.0 SCOPING COMMENTS

The verbal scoping comments and comment forms received during, or shortly afier, the scoping
meetings are summarized below. Other public and agency comment letters received by DOS are
described in Section 3.2 of this report.

3.1 Comments Received at Scoping Meetings

DOS received a wide variety of comments at the scoping meetings, including concerns that were
not related to environmental issues. All verbal comments formally presented at the meetings
were recorded and transcribed. Additional written comments were received on comment forms
provided to the public at the meetings. Comments that addressed environmental concerns are
listed below under the major headings for the EIS. Comments have been summarized as
appropriale, particularly for concerns that were raised by several commentors,

Purpose and Need

I. Provide informaiion on the distances between the proposed pipeline alignment and
pipelines that will be parzlleled by the proposed route.

2. Provide information on the need for the pipeline, and address whether or not the planned
Kinder Morgan expansion and the Enbridge pipeline would meet the needs that Keystone
plans to meet with this projecl.

3. Discuss why it is important to bring a crude oil pipeline extension to Cushing, Oklahoma
instead of building a refinery further north for oil to be shipped to the east coast,

4. TDescribe how the project could affect efforts 1o expand the use of renewable energy
regources (such as ethanoi and biodiesel).

5. Indicate what cther agencies, municipalities, and counties would be involved in
reviewing and approving the project, including specific permits, reviews, approvals, and
variances required.

6. Indicate how long the oil supply for the pipeline is projected to last at the throughput
volumes planned for the project.

Project Description

. Describe the anticipated methed — or optional methods — that would be used to abandon
and remove the pipeline.

2. Describe the methods that would be used to cross under or over other pipelines and other
utility lines.

3. Indicale whether or not pipe to be used for the project would be purchased from U.S.
firms.

4. Provide a schedule for construction, including the estimaled duration per pipeline mile,
the duration of construction per pipeline spread, and duration of construction per day.

5. Describe horizontal direction drilling techniques and state the depth beneath the river bed
that would be drilled.

6. Describe the maintenance procedures that would be used to ensure pipeline reliability
during operation.

7. How long will the pipeline be in use and maintained?

8. Indicate whether or not heating units would be insta}led along the system.
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10,

11

14,

16.
7.
t8.
19,

20,

21

22.

23

Describe the regulatory restrictions regarding proximity to residences and other
buildings, including historical buildings and siles.
indicate what will be done with trees that are removed from the right-of-way. -

. Indicate what the temperature of the oil will be in the pipeline.
12.
13

Describe any special protection measures that may be used in high-risk arsas.
Provide information on the burial depth of the pipeline along all portions of the
alisnment. ’

If the pipeline is shut down for a peried of time with crude oil in the line, describe the
procedures that would be implemented to return the line to service.

. Discuss construction techniques and depth of burial of pipeline in solid rock areas.

Include potential to move the pipeline out of these areas.

Deescribe what would happen to farm fences during construction.

Discuss the potential to change the product shipped through the pipeline at a later date,
How will electricity be supplied to the pump stations?

Describe what maintenance and inspection activities are required by regulations and what
specific activities Keystene will conduct as a part of maintenance and inspection;
including the schedule for those activilies.

Describe how maintenance activities would continue shouid the pipeline be sold.

. Describe how the ROW will be protected from trespassers, off-road velicles, vandals,

and potshotters.

Use “cascading™ water [or hydrotesting. Address potential cross-watershed
ecotoxicology concems for testwater disposal. Consider using two inflatable pigs and
test in between.

Describe locations of pump stations and pig removal point.

Environmental Conscquences

Soils & Geology

L.

2.

10,

11.

Address the potential for soils settling in the permanent right-ot~way during the life of the
project.

Address the potential for soils seltling along the route after abandonment of the project
based on the anticipated abandonment procedures that would be used,

Evaluate the impact of soil compaction due to the use of heavy construction equipment
and how the soils could be retumed to their ariginal struclure,

Drescribe the methods to be used to separate topsoil from subseil during excavation of the
trench and the sequence of events to be followed during burial of the instalied pipeline.
Demonstrate how the identity of the topsoil will be preserved and how it will be returned
to the correct place.

Address the issue of restoring (he right-of~way land to its previous stale. Address the
remova] of boulders and other debris and proper disposal of the debris. Describe the size
of stones that would be feft behind.

Address the polentizal for erosion along the route, particularly in hilly areas.

Describe the methods to be used 10 stabilize stream banks and address the associated
potential for erosion.

Address impacts and mitigation for wind erosion, especially if wind and shelter breaks
are removed or disturbed.

Address the potential effeets of the temperaturs of the pipeline on the surrounding scils,
including effects on soil freezing and drying.

Address the potential for reck slope instability at or near crossing of Whitewater River in
Kansas.
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12. Address fauit lines in Kansas and construction methods in areas subject to earthquake.

Groundwater

1. Evaluate the impacts of construction, normal operation, and upset condilions on springs
and on groundwater wells used for deinking waier,

2. Tescribe what procedures would be put in place to provide drinking water if groundwater
is polluted due to a spill, including long-term procedures in the event that cleanup after a
spill does not return groundwater to drinking water quality.

3. Address the potential for impacts to the West Qaks aquifer in North Dakota.

4. Address the potential for impacts to the aquifer in the vicinity of Carpenter, South
Dakota,

5. Address the potential for impacts to the Oglala aquifer (near Seward County, Nebraska).

6. Evaluate the potential for impacts o the Fordville aquifer (in the vicinity of the
Michigan, North Dakata).

7. Consider impacis 1o the Sand Lake aquifer in Dickie County, North Dakota. Consider a
reroute {urther to the east of the current proposal.

8. Address impacts to septic systems.

Sturface Water

—

£

Address the potential for erosion in creek beds during and after pipeline construction.
Consider whether or not there would be an effect on the dike near Seward, Nebraska as a
result of installation of the pipeline. Floods are common in the area and altering the
ground near the dike conld impact its integrity. Consult with the Corps of Ingineers on
the issue,

Evaluate the potential impact of the project on reservoirs and in particular ou the
Matajeck Dam (in the vicinity of Lankin, North Dakota) and the Milford Reservoir in
Kansas.

Evaluate the effects of leaks and construction on Sooner Lake Reservoir in Oklahoma.
Evaluate the impacts of construction, normal operation, and upset conditions on farm
ponds.

Evaluate the effecis of spills on surface impoundments used for domestic water, and also
the effects of runoff during construction.

Address impacts in sewage treatment plants (in particular the Towanda Treatment
Facility in Kansas) and individual septic systems.

Evaluate the effects on drain tiles and the potential for drained farmland te become
inundated, Describe how drainage systems will be reconstructed.

Wetlands and Vegetation

1.

O]

b

Evaluate the impact on native prairie and other areas of native vegetation that the route
might cross. Assess impacts on areas that are burned each year to ensure proper growth,
Evaluate the impacts of the project on wetlands and describe the mitigation pracedures
that would be implemented to offset impacts.

Evaluate the impacts of the project on woodland areas.

[ndicate what regulations would require stream bank stabilization during and immediately
after construction, as well as what regulations would require that Keystone repair stream
bank stabilization structures that become damaged.

How will the temperature of the pipeline impact vegetation and crops in the right-of-
way?
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6. Evaluate whether or not the burial depth of the pipeline is sufficient to avoid problems
with the roots of crops such as alfalfz and comn.

7. Discuss revegetation of the pastures and farn grounds. Include discussion of how the
revegetated areas would be monitored to ensure that the vegetation becomes properly
established.

8. Discuss potential for invasive and noxious weeds infestations and potential for outbreaks
in future years,

9. Discuss the impacts of trenching on regrowth, particularly during dreught periods.

Fish and Wiklilife

1. Describe the impact of the project on game animals, such as deer and turkey, and on their
woodland habitats.

2. Address impacts on bull frogs and toads.

3. Address disturbance impacts on bald eagles in Oklahoma.

Land Use, Recreation, and Visnal Resources

1. Address the issue of eminent domain and how it may or may not apply to this project.

2. Evaluate the impact of restrictions on land-use over and near the pipeline, such as
restrictions on constructing new buildings.

3. Address the potentizl impacts to bicycle trails in Madisor County (South Dakota).

4. Evaluaie the impacts of the project on daycare centers along the route in Missouri.

5. Evaluate the impact on special use areas (such as walnut tree groves in the Seward
Nebraska area and a nursery in Sargeant County, North Dakota).

6. Evaluate the impact of soil compaction on farmland due to the vse of heavy construction
cguipment.

7. Evaluate the impact of the proposed censtruction metheds and schedule on agricultural
activities, particularly in areas where center pivot irrigation is used, and the duration of
time that it would not be possible to conduct agricultural activities during construction.

8. Evaluate the impacts of construction on agricultural uses, including impacts on surface
and subsurface drainage, ponds, waterlines, and dramnage ditches.

9. Evaluate the impact of the project on CRP program lands.

10. Address the potential for farmers fo have difficult access to farmland during construction,
particularly in areas with extensive amounts of wetlands surrounding the farmland.

1§, Evaluate whether or not wetland impacts that oecur during project construction would
have an effect on farmers who are currently eligible for federal payments agsociated with
protection of wetlands on farmland (USDA Farm Service Agency).

12, Evaluate the impact of ihe project on landowners with CRP lands.

13. What compensation would Keystone provide for impacts to crop production along the
construction right-of~way?

14. How will catlle be protected during construction?

Cultnraf Resonrces

1.

Address impacts on cemeteries {Native and non-Native) and historic burial grounds.
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2. Address the impact of the project on archaeological sites (including ancient Indian
campgrounds in the Cahokia Creek area, and artifacts and possible burial grounds in the
Michigan, North Dakata area).

3. Address the potential impacts of the project related to cultural sites in northeast North
Dakota, including those relevant to the Turile Mountain band of Chippewa Indians.

4, Address the impacts on Native American graves in Oklahoma, and in particular on a
cemetery for the Ponca Indians.

5. Ensure that grave site locations are not published in the E1S becanse to do so will invite
grave robbers.

6. Address impacts of blasting and pipeline vibration on historic structures, particularly
those constructed of lnnestone blocks,

Sociveconomics

1. Address the issve of perpetual easements versus annual rental fees.

2. Address the issve of the potential decrease in property value and impacts on planned
development.

3. Describe the influence of the project on the U.S. trade deficit.

4. Evaluate the economic impact on special use areas (such as walnul iree groves in the
Seward, Nebraska srca, and a nursery in Sargeant County, North Dakota).

5, Indicate what the project-related fax revenues would be to the municipalities and counties
along the pipeline route associated with construction and during operation for the life of
the project.

6. Indicate whether or not the project-related tax revenues would offset costs to the
principalities and counties along the route (such as the cost of road repairs due to damage
cavsed by construction traffic).

7. Will electricity costs rise due to the need for additional power at the pump stations?

8. Discuss potential financial losses associated with destruction of grasslands.

Transportmion and Traffic

1.

[nd

Address the impacts associated with use of county and private roadways during
construction, including how Keystone would restore or provide compensation for, or
repair of the roadways.

Desceribe the methods that would be used to cross roadways, including the extent and
duration of road closures associated with construction across roadways, and the impacis
associated with each construction method.

Describe how access to ROW will happen.

Air Quality, Neise and Vibration

1.

[ ]

Address potential impacts of noise from pumg stations to both human receptors and
caitle.

Address air pollution abatement for pump stations.

Address potential for oil meving through the pipeline to cause vibration that wonld then
impact nearby houses,

Address impacts of rock blasting and dynamiting during construction in rocky areas.
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Reliability and Safety

l.

Describe what procedures would be put in place to protect the pipeline from terrorist
activities or vandalism. Delineate the parties responsible for pipeline safety.

2. Address the issue of vnauthorized access to or use of the pipeline right-of-way.

3. Address the potential safety issues associated with crossing under or over other pipelines.

4. Describe how spills that reach rivers will be contained or cleaned up (such as the Red,
Grand Forks, and Fargo Rivers), and indicate the anticipated likely extent of
contamination {in terms of miles downstream of the spill site).

5. Provids information on cleanup methods that would be used in sub-zero temperatures.

6. Indicate what entity would be responsible for cleanup afier a spill.

7. Deseribe how a release from the pipeline would be deiected when there is snow cover
throughout the area of the release.

8. Address the potential far deep frost to affect pipeline integrity.

9. Indicate whether or not Keystone would provide landowners with a written commitment
to compensate them for releases that would affect the value of the land.

10. Provide information on the anticipated number of leaks per year,

11. Describe all pipeline safety requirements that Keystone would be required to comply with
and any additional safety features that would be included in the project.

12. Provide information on envirFonmental problems that have been documented for other
pipelines in the area.

13. Describe TransCanada’s safety record.

Aliernatives

I. Describe how the alternatives were determined and screened.

2. Consider crossing property along routes such as quarterlines that would avoid cutting the
land up so much that it would be difficult to work on,

3. Inthe Clark, South Dakota area, address the possibility of using the abandoned railway
line as an alternative route.

4. Describe why an earlier route in Marshall County (North Dakota) was revised to mave
the pipeline closer to or over the West Oaks aquifer.

5. Describe why an earlier version of the pipeline route was moved in response to concerns
raised by the U.S. Fish and Wildlife Service (in Narth er South Dakota).

6. Evaluale route alternalives or variations that would avoid crossing bicyele trails,
particularly in Madison County {South Dakota).

7. [Lvaluaie rouie alternatives or varations that would minimize the loss of trees and
woodland areas.

8. Ewaluate route alternatives that would avoid crossing over the Oglala aguifer (near
Seward County, Nebraska).

9. Lvaluate route alternatives that would avoid the flood plain west of Seward, Nebraska.

10. Include the planned Kinder Morgan pipeline expansion and the Enbridge pipeline in the
censideration of systems alternatives.

11. Evaluate the alternative of expanding refining capacity in Canada, refining the oil from
the source planned for shipment in the Keystone pipeline, and shipping petroleum
products to the US instead of crude oil.

12. Evaluate the use of renewable energy sources to meel the market demands that the energy
derived from the Keystone project would meet.

13, Evaluate the alternative of avoiding construction through agricultural areas in the spring

and summer.
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14. Consider allernative routes that are adjacent to or within existing interstate highway
rights of way.

15. Consider aliernative routes or route variations that would avoid sensitive areas such as
cemeteries (for example, the Schickie Cemetery in the vicinity of Lishan in North
Dakota).

16. Consider alternative routes that would aveid potential impacts to the Sand Lake aquifer in
Dickie County, North Dakota.

17. Discuss the feasibility of using existing rights-of-way, especially for the Cushing
Extension.

Cumulative Impacis

1. Address impacts when combined with the Rockies Express pipeline.

2. Address past and present cffects of the Platt Pipeline in conjunction with the proposed
Keystone and other pipelines.

3. Consider the cumulative effects of the Stillwater pipeline in Oklahoma (domestic water)

" in conjunction will the proposed projest.

4. Consider impacts in conjunction with other linear projects such as railroads and interstate
highways.

5. Discuss the potential for developing another pipeline within the right-of-way for
Keystone.

3.2 Comment Letters Received by DOS

DOS received additional written scoping comments from several agencies, individuals and
organizations and are summarized below.

3.2.1  Agency Comment Letters
The DOS has received the following letters from state and/or federal agencies:

» State Historical Soclety of Noith Dakota, Avgust 23, 2006 — .. .we concur with the Jevel
and scope of identification efforts proposed for cultural resources in the TransCanada
Keystone project area.”

» United Keeloowah Band of Cherokee Indians in Oklahoma, August 21, 2006 — “We
accept your invitation to become a consulling party in the matter with a government-to-
government relationship.”

s  Sac and Fox Nation of Missouri in Kansas and Nebraska, September 28, 2006 — *No
objections. Heowever, if human skeletal remains and/or any objects falling under
NAGPRA are uncovered during construction, please stop immediately and notify the
NAGPRA representative.....”

»  Advisory Council on Historic Preservation (ACHP), Oct, 5, 2006 - *...the ACHF will
enter consultation at this time to ensure that the purposes of Section 106 are met.”

a  Department of the Army, Corps of Engineers, Omaha District, October 26, 2006 —

Flood piains — consiruction should not be located in the 100-yr flood plain. If this is not
practicable, construction must be flood proofed. All construction should be designed te
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minimize potential harm to or within the flood plain. “The goal of any construction in
the flood plain is te achieve the highest level of {lood protection with zero impact to
adjacent property.” Constroction must {oHow Executive Order (20} 11988. The project
will enceunter numerous counties/communities which participate in the National Flood
Insurance Program. Construction in these areas must be compliant with state, county
and/or local flood plain ordinances.

Groundiwater — Y our plans should be coordinated with the U.8. Environmental Pratection
agency, which is currently invcived in a program to protect ground water resources.

Fish and Wildlife — 1 not already done, it is recommended you consult with the 1.5, Fish
and Wildlife Service, the South Dakota Game, Fish, and Parks Department, and the
Nebraska Game and Parks Commission.

Cultural Resoinrces — The South Dakota and Nebraska State Historie Preservation Offices
should be contacted [or information and recommendations.

Section 404 — 1f any construction activities involve any work in water of the United
States, a Section 404 permit may be required. Preliminary and final project plans should
be sent to both the Pierre Regulatory Office and the Wehrspann Regulatory Office.

» .S, Environtnental Protection Agency, Region 8, November 30, 2006 —“Region 8 is the
lead region for the EPA on this project.” “Our primary concems are with any pofential
wetlands and water quality impacts, the controf of noxious weeds and invasive plants,
and impacts relation to Environmental Justice concerns.” We offer specific mitigation
recommendations (attached} for the following ten areas: 1)Protecting wetlands and
riparian areas and associated ecosystemns, 2) Mitigation of wetlands, river, stream, lake
and riparian impact areas, 3) Protecting ground and surface water quality, 4) Protection of
air quality, 5) Road and construction issues, 6} Environmental Analysis findings from
Canada, 7) Noxious weeds and invasive planis, 8) Effects on vegetation, wildlife habitats,
and area hunting /fishing, 9) Cumulative Impacts, and 10) Potential project effects on
local communities, and reasonably foreseeable development considerations.

3.2.2 Public Comment Letiers

In addition to verbal comments and comment forms (summarized in Section 3.1), public
comment lellers have been recetved from individual landowners and other concerned parties. The
letlers incorporate many of the comments and questions oullined above in Section 3.1.

Additional topics not covered are summarized below:

Environmental Consequences

Soily

1. Discuss impacts on land within St. Charles County; soil instabilities created by the
pipeline would have cconomic effects on farming in the county for 3-5 years.

Fish and Wildlife
1. Discuss impacts on pheasants and beaver in addition 10 quail and turkey.
Vegetation
1. Discuss the protection of old growth native timber especially in the vicinity of Lincoln

Creek in Nebraska.

Appendix A - Keyslone Scoping Summary Final Revl.doc 9



Rev. 1, March 9, 2007

2. Address concems related to maintain “chemically free” status as an organic farm.
Snrfoce Waters and Flooding

1. Discuss impacts on {lood protection such as dikes and the use of terracing especially in
the area of Seward Nebraska. Farmland in the impacted areas would be more prone to
agpressive looding and erosion.

Groundwater
I, Address impacts lo the Lone Bear Aquifer in North Dakota.
Other Issues
1. Address issues related to emotional stress of landowners in the right-of-way.

2. Senator John O. Jones 54" Legislative District, Illinois, wrote in support of the Keystarne
pipeline project en October 235, 2006.

3. On November 28, 2006, Curt Hoim, WEB Water Development Association General
Manager in North Dakota, wrote with several concerns regarding the impacts of the
Keystone Pipeline on the rural water system and the rural community served by WEB.
The concerns include that in the event of a spill or leak, the PVC waterfines could be
breached and the water supply contaminated. The letter suggests that the oil pipeline be
encased in a second steel pipe for 300 ft on either side of the water line were crossed. The
letter also states that the EIS should address the emergency response measures in the
event of a leak or spill. WEB recommends that emergency response personnel be
siationed at intervals of not less than 70 to 90 miles. The EIS should also address the
effects of a spill or leak on the James River basin. Before a permit is issued a sample of
the crude oils should be taken and analyzed to determine potential impacts on PVC pipe,
soils, water, air quality and the environment. Other issues discussed in the letter include
giving sufficient prior notice for construction commencement (2-3 weeks), creating a
dispute resolulion process, requiring that all road crossings be bored rather than open cut,
and providing a toll-free hot line for project concerns and complaints.
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Construction, Mitigation
and Reclamation Plans

1) Keystone Pipeline Project Construction Niitigation and Reclamation Plan

2) Standard Mitigative Measures for Construction, Operation and Maintenance
of Western Facilities

3) Western Area Power Administration Construction Standards - Standard 13
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN

1.0 INTRODUCTION

2.0 GENERAL CONDITIONS

2.1
2.2
23
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.1
2.12
2.13
2.14
2.1
2.16
2.17
2.18

Training
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1.0

2.0

INTRODUCTION

The construction mitigation and reclamation requirements described in this Plan apply
to work on all project lands including the following:

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

» \Wetlands

» Waterbodies and Riparian lands

Keystone shall implement the constructicn mitigation and reclamation actions contained
in this Plan {o the exient that they do not conflict with the requirements of any
applicable federal, staie and local rules and regulations and other permits and
approvals that are obtained by Keystcne for the Project. Additionally, Keystone may
deviate from specific requirements of this Flan on specific private iands as determined
through negotiations with Landowners or as required to suit actual site conditions as
determined and directed by Keystone. All work must be in compliance with federal,
State, and Lecal permits.

GENERAL CONDITIONS
21 Training

The Contracior shall ensure that all persons (Contractor's and Subcontractors'
Personnel) engaged in work asscciated with the pipeline's construction are
informed of the construction issues and concerns, and that they attend and
receive fraining regarding these requirements as well as all laws, rules and
regulations applicable to the work.

Different levels of training shall be required for different groups of Contractor
personnel. Centractor supervisors, managers, field foremen and other
Contractor personnel designated by Keystone shall attend a full-day,
comprehensive environmental training session. All other Contractor personnel
shall altend a one-to-two-hour group training session before the beginning of
construction, and during censtruction as environmental issues and incidents
warrapt.  Additional fraining sessions shall be held for newly assigned
personnel.

All Contractor personnel shall attend the training session prior to entering the
construction  right-of-way. All  Contractor personnel  shall sign  an
acknowledgement of having attended the appropriate level of training and shall
display a hard hat sticker acknowledging attendance at environmental training.
In order to insure successful compliance, Contractor personnel shall attend
repeat or supplemental training, if compliance is not satisfactory or as new,
significant issues arise.

All visitors and any other personnel without specific work assignments shall be
required to attend a brief safety and environmental awareness orientation.
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Experienced, weli-trained personnel are essential for the successful
implementation of this Plan. Keystone and its Contraciors shall undergo
prevention and response, as well as safety training. The program shall be
designed to improve awareness of safety requirements, poilution contro! laws
and procedures and proper operation and maintenance of equipment,

2.2  Advance Notice of Access to Property Prior to Construction

Prior to the start of construction of the pipeline, Keystone shall provide the
Landowner or tenant with a minimum of 24 hours prior notice (unless otherwise
negotiated with the landowner and as described in the project line list) baiore
accessing hisfher property for the purpose of constructing the pipeline.
Additionally, the Landowner or tenant shall be provided with Keystone contact
information. Landowners may utilize contact information to inform Keystone of
any concerns related to the work. Keystone

Prior notice shall first consist of a personal contact or a telephone contact,
whereby the Landowner or tenant is informed of Keystone's intent to access the
land. If the Landowner or tenant cannat be reached in person or by telephane,
Keystone shall mail or hand deiiver to the Landowner or tenant's home a dated,
written notice of Keystone's intent. The Landowner or tenant need not
acknowledge receipt of the written notice before Keystone can enter the
Landowner's property.

2.3 Other Notifications

The Contractor shall nofify, in writing, both Keystone's Representative and the
authority having jurisdiction over any road, railroad, canal, drainage ditch, river,
foreign pipeline, or other utility, at least 48 hours (excluding Saturdays, Sundays,
and Statutory Holidays), or as specified on the applicable permii(s), prior to
commencement of pipeline construction, in order that the said authority may
appoint an Inspector to ensure that the crassing is constructed in a satisfactory
manner.

The Contractor shall notify Keystone immediately of any spill of a potentially
hazardous substance as well as any existing soil contamination discovered
during construction.

The Contractor shall immediately notify Keystone of the discovery of previousiy
unreported historic property, other significant cultural materials, or suspecied
human remains uncovered during pipeline construction activities.

2.4 Damages to Private Property

Pipeline construction activities shall be confined to the construction right-of-way,
temporary work space, and additional temporary work space and approved
access routes.

Keystone shali reasonabiy compensale Landowners for any construction-
related damages caused by Keystone which occur on or off of the established
pipeline construction right-of-way.
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Keystone shall reasonably compensate Landowners for damages to private
property caused by Keystone beyond the initial construction and reclamation of
the pipeline, to include those damages caused by Keystone during future
construction, operation, maintenance, and repairs relating to the pipeline.

2.5  Appearance of Worksite

The construction right-of-way shall be maintained in 2 clean neat condition at all
times. At no time shall litter be allowed to accumulate at any location on the
construction right-of-way. The Confractor shall provide a daily garbage detail
with each major construction crew to keep the construction right-of-way clear of
trash, pipe banding and spacers, waste from coating products, welding rods,
timber skids, defective materials and all construction and other debris
immediately behind construction operations unless otherwise approved by
Keystone. Paper fram wrapping or coating products or lightweight items shall not
be permitted to be scattered arcund by the wind.

The traveled surfaces of roads, streets, highways, etc. (and railroads when
applicable) shall be cleaned free of mud, dit or any debris deposited by
equipment traversing these recads or exiting from the construction right-of-way.

2.6 Access

Prior to the pipeline's installation, Keystone and the Landowner shall reach a
mutually acceptable agreement on the route that shall be utilized by the
Contractor for entering and exiting the pipeline construction right-of-way should
access to the construction right-of-way not be practicabie or feasible from
adjacent segments of the pipeline construction right-of-way or from public
highway or railroad right-of-way.

All construction vehicles and equipment traffic shall be confined to the public
roads, private roads acquired for use by Keystone and the construction right of
way. If temporary alternative private roads for access are constructed they shall
be designed to not impede proper drainage and shall be built to minimize soil
erosion.

Sufficienily sized gaps shall be left in all spoil and topsoil wind rows at all
temporary private access roads and obvious livestock or wildlife trails unless
agreed with the Landowner prior to construction that these access points can be
blocked during construction.

All construction related private roads and access points to the right of way shall
be marked with signs, Any private roads not to be ulilized during construction
shall also be marked.

2.7 Above-Ground Facilities

Locations for above-ground facilities shall be selected in a manner so as to be as
unobtrusive as reasonably possible to on-going agricultural or other Landowner
activities occurring on the lands adjacent 1o the facilities. If this is not feasible,
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such facilities shall be located so as to incur the least hindrance to the adjacent
agricultural operations (i.e., located in field corners or areas where at least ong
side is not used for cropping purposes) providad the location is consistent with
the design constraints of the pipeline. Additionally, they shall be located to avoid
existing drain tile systams to the extent possible.

2.8 Minimum Depth of Cover
The pipeline shall be installed so that the top of the pipe and coating is:

« A minimum depth of 4 feet below the surface of all uplands and wetlands
except in consolidated rock where the minimum shall be 3 feet

» A minimum clearance of 1 foot below any exisling foreign pipeline, utility,
drain file or any other existing underground facility and a minimurn of 4 feet
below the surface of all uplands and wetlands, Should any existing foreign
pipeline, utility, drain tile or any other existing underground facility owner
permit the pipeline to cross above, there must be a minimum 1 foot
clearance and a minimum of 4 feet below the surface of ali uplands and
wetlands

» At a minimum depth of 5 feet below the bottom of road ditches

» At a minimum depth of 5 feet below the bottom of waterbodies including
rivers, creeks, streams, difches and drains. This depth shall normally be
maintained over a distance of 15 feet on each side of the waterbody
measured from the top of the defined stream channel

if concrete weights are utilized for negative buoyancy of the pipeline, the
minimum depth of cover shall be measured from the top of the concrete weight
to the original ground contour.

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

2.9 Threatened and Endangered Species

Keystone will contract a qualified biclogist te conduct a survey of sensitive
species associated with native tall-grass prairie. The biologist will document
locations of the sensilive species found during the survey. If sensitive species
are identified in the construction right of way, Keystone will work with the
relevant regulatory authorities to determine if any additional protection measures
would be required. Onge construction is complete, disturbance in native prairie
will be reclaimed to native prairie species using hative seed mixes specified by
applicable state and federal agencies with the intent there will be no net loss of
native prairie habitat.

A number of sensitive species are associated with native tall-grass prairie,
especially where larger remnant tracts are present. In order to minimize impacts
to native prairie, no permanent developments such as access roads or pump
stations will be constructed in native prairie tracts if possible. Where avoidance
of native tall-grass prairie by the pipeline ROW is unfeasible, appropriate surveys
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will be implemented to ensure populations of sensitive wildlife species are not
affected.

Keystone will contract a qualified biologist to conduct a survey of breeding bird
habitat within 330 feet (100 meters) from proposed surface disturbance activilies
that would oceur within the breeding season. The biologist will document active
nests, bird species, and other evidence of nesting (e.g., mated pairs, territarial
defense, birds carrying nesting material, transporting of food). If an active nest
for important Migratory Bird Species (USFWS BCC, PIF Priority Bird Species,
State Sensitive Species) is documented during the survey, Keystone will work
with the relevant regulatory authorities to determine if any additional protection
measures would be required.

Immediately prior to construction activities during the raptor breeding season
(February 1 — July 31), breeding raptor surveys will be conducted by a qualified
biologist through areas of suitable nesting habitat to ideniify any potentially
active nest sites in the project area. If raptors are identified within 0.5 mile to the
construction right of way, Keystone will work with the relevant regulatory
authorities to develop mitigation measures. These measures will be
implemented on a site-specific and species-specific basis in coordination with
state agency wildlife biologists.

Along the RQW within historical range of Indiana bat and gray bat {Missouri,
lllinois and eastern Oklahoma), Surveys shall be completed during the roosting
season in suitable woodiand habitats to determine if any aclive maternity roosts
are present in or near the pipeline ROW. If a maternity roost is located, then
applicable mitigation will be developed in consultation with USFWS and state
wildlife agency personnel.

Prior to surface disturbance activities within karst terrain, a geological
investigation will be compieted to determine the presence and type of karst
features. The investigation will identify the location, distribution, and dimensions
of rack cavities within the potential influence zone of construction. In addition, a
qualified biologist will conduct surveys for exposed caves that may contain
sensitive resources (e.g., bat roosts and nesting raptors) within 0.25 mile from
surface disturbance activities. In the event that cave fealures or sensitive
resources are identified, the USFWS or appropriate state wildlife agency will be
contacted and applicable mitigation measures deveioped.

2.10 Non-Hazardous Waste Disposal

Non-hazardous pipeline construction wastes include human waste, trash, pipe
banding and spacers, waste from coating products, welding rods, timber skids,
cleared vegetation, stumps, rock and all ather construction debris.

All waste which contains (or at any time contained) oil, grease, solvents, or other
petroleum products falls within the scope of the oil and hazardous substances
control, clean up and disposal procedures. This material shall be segregated for
handling and disposal as hazardous wastes.
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The Cenfractor shall be responsible for human wastes to be handled and
disposed of exclusively by means of portable seif-contained toilets during all
construction operations.  Wastes from these units shall be collected by a
licensed Contractor for disposai only ai licensed and approved facilities.

The Contractor shall remove all trash from the construction right-of-way on a
daily basis unless otherwise approved or directed by Keystone.

The Contractor shall dispose of ail drill cuttings and drilling mud at a Keystone-
approved location. Disposal options may include spreading over the construction
right-of-way in an upland location approved by Keystone, hauling {o an approved
licensed {andfilf, or other site approved by Keystone.,

The Contractor shali remove all extraneous vegetative, rock and other natural
debris from the construction right-of-way by the completion of clean-up

The Contractor shall remove all trash and wastes from Contractor yards, pipe
yards and staging areas when work is completed at each location.

The Contractor shal! dispose of all waste materials at licensed waste disposal
facilities. Wastes shall not be disposed of in any other fashion such as un-
permitted burying or burning.

2.11 Hazardous Wastes

The Contractor shall ensure that all hazardous and potentiaily hazardous
materials are transporied, stored and handled in accordance with ail applicabie
legisiation. Workers exposed to or required to handle dangercus materials shali
also be trained in accordance with the applicable Ilegislation and the
manufaclitrer's recommendations.

The Contractor shall dispose of all hazardous materials at licensed waste
disposal facilities, Hazardous wastes shall not be disposed of in any other
fashion such as un-permitted burying or burning.

All transporters of ocil, hazardous subsiances, and hazardous wastes shall be
licensed and certified according to the applicable state vehicle code. Incidents
on public highways shall be reporied to the appropriate agencies.

All hazardous wastes being transported ofi-site shall be manifested. The
manifest shall conform to reguirements of the appropriate state agency. The
transporter shali be licensed and ceriified to handle hazardous wastes on the
public highways. The vehicles as welli as the drivers must conform to all
applicable vehicle codes for transporting hazardous wastes. The manifest shall
conform to regulations of the DOT 48 CFR 172.101, 172,202, and 172.203.

If loxic or hazardous waste malerials or containers are encountered during
construction, the Contractor shall stop work immediately to prevent disturbing or
further disturbing the waste material and shail immediately notify Keystane. The
Contractor shall not restart work until clearance is granted by Keystone.

KEYSTONE PIPELINE, L.P. ~6- April 4, 2006

Rev.3



CONSTRUCTION MITIGATION AND RECLAMATION PLAN

2.12 Noise Control

The Contractor shail minimize noise during non-daylight hours and within 1 mile
of residences or other noise-sensitive areas such as hospitals, motels or
campgrounds. Keystone shall attempt to abide by municipal bylaws regarding
neoise near rasidential and commercialfindustrial areas. The Contractor shall
provide notice to Keystone if noise levels are expected to exceed bylaws for a
short duration.

The Contractor shali minimize noise in the immediate vicinity of herds of
livestock or poultry operations, which are particularly sensitive to noise.

Keystone shall instail noise attenuation, if necessary, to ensure that noise levels
from Keystone's above-ground facilities comply with the applicable state or local
standards.

213 Weed Control

The Contractor shall thoroughly clean all construction equipment, including
timber mats, prior to moving the equipment to the job site to limit the potential for
the spread of noxious weeds, insects and soil-borme pests. The Contractor shall
clean the equipment with high-pressure washing equipment.

Prior to construction, Keystone will mark all areas of the right of way which
contain infestations of noxious, invasive species or soil borne pests. Such
marking will clearly indicate the limits of the infestation along the right of way.
During censtruction, the Contractor shall clean the tracks, tires, and blades of
equipment by hand (track shovel) or compressed air to remove excess soil prior
to movement of equipment out of weed and/or soil-borne pest infested areas.

The Contractor shall use muich and straw or hay bales that are free of noxious
weeds for temporary erosion and sedimeni control,

The Contractor shall implement pre-construction treatments such as mowing
prior to seed development or herbicide application fo areas of noxious weed
infestation prior to other clearing, grading, and trenching or other soil disturbing
waork at the identified locations as indicated on the construction drawings.

The Contractor shall apply herbicides, where required, within 1 week, or as
deemed necessary for optimum mortality success, prior to disturbing the area by
clearing, grading, trenching or other soil disturbing work. Herbicides shall be
applied by applicators appropriately licensed or certified by the state in which the
work is conducted. Al herbicides applied preconstruction shall be non-residual
or shall have a significani residual effect no longer than 30 days. Herbicides
applied during construction shall be non-residual.

The Contractor shall not use herbicides in ar within 100 feet of a wetland or
waterbody.

After pipeline construction, on any construction right-of-way over which Keystone
has jurisdiction as to the surface use of such land (i.e., valve sites, metering
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stations, pump stations, etc.), Keystone shail provide for weed control to limit
the potential for the spread of weeds ontc adjacent lands used for agricuitural
purposes. Any weed control spraying performed by Keystone shall be done so
by a State licensed pesticide applicator.

Keystone shall be responsible for reimbursing all reasonable costs incurred by
owners of fand adjacent to above-ground facilities when the Landowners must
control weeds on their land which can be reasonably determined to have
spread from land with Keystone's above-ground facilities.

2.14 Dust Control

The Contractor shal! at all times control air barne dust levels during construction
activities to levels acceptable to Keystone. The Contractor shail employ water
trucks, sprinklers or calcium chloride as necessary to reduce dust to acceptable
levels. Utilization of calcium chloride would be limited to roads.

Dust shall be strictly controlled where the work approaches dwellings, farm
buildings and other areas cccupied by pecple and when the pipeline parallels an
existing road or highway. This shall also apply to access roads where dust raised
by construction vehicles may irritate or inconvenience local residents. The speed
of all Contractor vehicles shail be controlled while in these areas.

The Contractor shall take appropriate precautions to prevent fugitive emissions
caused by sand blasting operations from reaching any residence or pubiic
building. The Centractor shall place curtains of suitable material, as necessary,
to prevent wind-blown particles from sand blasting operations from reaching any
residence or public building.

215 Off Road Vehicle Control

Keystone shail offer o Landowners or managers of forested lands to install and
maintain measures {0 conirol unauthorized vehicle access to the construction
right-of-way where appropriate. These measures may include the foilowing
unless otherwise approved or directed by Keystone based on site specific
conditions or circumstances:

»  Signs;

» Fences with locking gates;

» Slash and timber barriers, pipe barriers, or boulders lined across the
canstruction right-of-way; and

» Conifers or other appropriate trees or shrubs across the construction right-of-
way.
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2.16 Fire Prevention and Control

The Contractor shall comply with all Federal, State, County and Local fire
regulations pertaining o burning permits and the prevention of uncontrolled fires,
The following mitigative measures shall be implemented tc prevent fire hazards
and control of fires:

= A list of relevant Autherities and their designated representative to contact
shall be maintained on the construction site by construction personnel

» Adequate fire fighting equipment in accordance with the regulatory
requirements shall be available on site.

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

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

+ Specifically, the Centractor shall supply and maintain in working order an
adequate supply of fire extinguishers for each crew that is engaged in work
such as welding, cutting, grinding, burning of brush or vegetative debris, etc.

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

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

+» Burning shali be done in compliance with state andfor county reguiations
and in the center of the right of way and in small piles to avoid overheating
of damage to trees or other structures along the right of way.

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

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

« Smoking shall be prohibited around areas with flammable products.

» Smocking shall be prohibited on the construction site when the fire hazard is
high.

2.17 Road and Railroad Crossings

Railroad and highway crossings shall be bored or where permitted by the loca!
road authorities having jurisdiction, open-cut. The pipeline shall be installed
without casing unless required by permit. Generally, secondary and unimproved
roads, public and private roads, shall be open-cut.

The Contractor shall maintain access across all open-cut roads during
construction where an aliernate bypass is not available.

At all road crossings and/or contiguous construction where workers and
equipment are working, approaching traffic shall be cautioned to reduce speed
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2.18

by road signs. All signage shall be in accordance with crossing permits and state
or county highway regulations.

Adverse Weather

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

» the extent that rulting may cause mixing of topsoil with subsoil layers or
damage to tile drains.

» excessive buildup of mud on tires and cleats.

s cxcessive ponding of water at the soil surface.

s the poteniial for excessive soil compaction.

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

+ restricting work to areas on the spread where conditions are not prohibitive.

+ using low ground weight or wide-tfrack eguipment or other low impact
construction techniques.

» Iimiting work to areas that have adequateiy drained soils or have a cover of
vegetation such as sod, crops or crop residues sufficient to prevent mixing of
topsoil with subsoil layers or damage to drain files.

» installing geotextile material or construction mats in problem areas.

3.0 SPILL. PREVENTION AND CONTAINMENT

Spill prevention and containment applies to the use and management of hazardous
materials on the construction right-of-way and all ancillary areas during construction.
This includes the refueling or servicing of all equipment with diesel fuel, gasoling,
iubricating cils, grease, hydraulic and other fluids during normal upland applications and
special applications within 100 feet of perennial streams or wetlands.

31 Spill Prevention

3.1.1 Staging Areas

Staging areas (including Centractor yards and pipe stockpile sites) shall

ke set up for each construction spread. Hazardous materials at staging

areas shall be stored in compliance with federal and state laws. The
following spill preveniion measures shall be implemented by the

Contractor:

» Contractor fuel trucks shall be loaded at existing bulk fuel dealerships
or from buik tanks set up far that purpose at the staging area. In the
former case, the bulk dealer is responsibie for preventing and
controlling spills;
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» Fuels and lubricants shall be stored only at designated staging areas.
Storage of fuel and lubricants in the staging area shall be at least 100
feet away from the waters edge. Refueling and lubrication of
equipment shall be restricted to upland areas at least 100 feet away
from stream channels and wetlands;

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

« Temporary liners and berms and/or dikes (secondary containment)
shall be constructed around the above-ground bulk tanks, so that
potential spill materials shall be contained and collected in specified
areas isolated from any waterbodies. Tanks shail not be placed in
areas subject to periodic flooding or washout;

« Drivers of tank trucks are responsible for safety and spill prevention
during tank truck unioading. Procedures for loading and unioading
tank trucks shall meet the minimum requirements established by the
Depariment of Transportation;

» Warning signs requiring drivers to set brakes and chock wheels shall
be displayed at all tanks. Proper grounding of equipment shall be
undertaken during fuel transfer operations. Drivers shall observe and
control the fueling operations at all times to prevent overfilling the
temporary tank;

» Priar to departure of any tank truck, all vehicle outlets shall be closely
examined by the driver for leakage, and tightened, adjusted or
replaced to prevent liquid leakage while in transit;

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

« Shovels and drums shall be kept at each of the individual staging
areas. In the event that smalt quantities of soil become contaminated,
shovels shall be utilized to collect the scil and the material shall be
stored in 55 gallon drums. Large quantities of contaminated soil may be
bio-remediated on-siie, subject o government approval, or coliected
utilizing heavy equipment, and stored in drums or other suitable
containers prior to disposal. Should contamination occur adjacent to
staging areas as a resuit of runoff, shovels andfor heavy equipment
shall be utilized 1o collect the contaminated material. Contaminated soil
shall be disposed of in accordance with state and federal regulations;

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

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

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

Keystone may allow modification of the above specifications as necessary
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to accommodate specific situations or procedures. Any modifications must
comply with all applicable regulations and permits.

3.1.2 Construction Right-of-way

Rubber-tired vehicles (pick-up trucks, buses) shall normally refuel at the
construction staging areas or commercial gas stations. Tracked machinery
(backhoes, bulldozers) shall be refueled and lubricated on the construction
right-of-way. Equipment maintenance shall be conducted in staging areas
when practical. When impractical, repairs to equipment can be made on the
construction right of way when approved by Keystone's representative.

The following preventive measures apply io refueling and lubricating
activities on the construction right-cf-way;

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

» Refuefing and lubricaticn of construction equipment shall be restricted to
upland areas at least 100 feat away from strearmn channels and wetlands.
Where this is not possible {e.g., trench dewatering pumps), the
equipment shall be fueled by designated persannel with special training
in refueling and spill containment and clean up. The Envirgnmental
Inspector shall ensure that signs are installed identifying restricted areas;

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

« Equipment shall not be washed in streams.

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

3.2 Contingency Plans

The Contractor shall develop emergency response procedures for all incidents
(e.g., spills, leaks, fires} involving hazardous materials which could pose a threat
to human heaith and/or the environment. The procedures shall address activities
in all work areas, as well as during transpart to and from the censtruction right-of-
way and 1o any disposal or recycling facility.

3.3 Equipment

The Contractor shall retain emergency response equipment that shall be
available at all areas where hazardous materials are handled or stored. This
equipment shall be readily available to respond to a hazardous material
emergency. Such equipment shalil inciude, but not be limited to, the following:
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first aid kit/'supplies

phone or communications radio

protective clothing (tyvek suit, gloves, goggles, boots)
hand held fire equipment

absorbent material and storage containers
non-sparking bung wrench and shovel

brooms and dust pan

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

first aid kit/supplies

phene or communications radio

2 sets of protective clothing {tyvek suit, gloves, goggles, boots)
1 non-sparking shovel

6 plastic garbage bags (20 gallon)

10 abscrbent socks and spill pads

hand held fire extinguisher

harrier tape

2 orange reflector cones

A ® & @ & ¥ » B =

Fuel and service frucks shall carry a minimum of 20 pounds of suitable
commercial sorbent material.

The Contractor shall inspect emergency equipment weekly, and service and
mainiain equipment regularly. Recerds shall be kept of all inspections and
SErvices.

34 Emergency Notification

Emergency notification procedures between the Contractor and Keystone shali
be established in the preplanning stages of construction, and the Keystone
representative shall be identified to serve as contact in the event of a: spill
during consfruction activities. In the event of a spill which meets government
reporting criteria, the Contractor shall notify the Keystone representative
immediately who, in turn, shall notify the appropriate regulatory agencies.

If a spill occurs into navigable waters of the United States, Keystone shall notify
the National Response Center (NRC) at 1B00-424-8802. For spills which occur
on public lands, into surface waters or inte sensitive areas the appropriate
governmental agency's district office shall also be notified.

3.5 Spill Containment and Countermeasures
In the event of a spill of hazardous material, Contractor personnel shall:
« notify the appointed Keystone representative;

» identify the product hazards related to the spilled material and implement
appropriate safety procedures, based on the nature of the hazard;
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» control danger to the public and personnel at the site;

» implement spill contingency plans and mobilize appropriate resources and
manpower,

s isolate or shuidown the source of the spill;

« block manholes or culverts to limit spill travel;

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

» commence recovery of the spill and clean-up operations.

When notified of a spill, the Keystone representative shall immediately ensure
that:

» action is taken to control danger to the public and personnel at the site;

« spill contingency plans are implemented and that necessary equipment and
manpower are mobilized;

» measures are taken to isolaie or shutdown the source of the spill;

» all resources necessary fo contain, recover and clean up the spill are
available;

» any resources reguested by the Coniractor from Keystone are provided;

= the appropriate agencies are nctified. Far spills which occur on public lands,
into surface walers or into sensitive areas the appropriate federal or state
managing office office shall also be notified and involved in the incident.

On a land spill, berms shall be constructed with available equipment to physically
contain the spill. Personnel entry and travel on contaminated soils shall be
minimized. Sorbent materials shall be applied or, if necessary, heavily
contaminated soils shall be removed to an approved facility. Contaminated
sorbent materials and vegetation shall also be disposed of at an approved
facility.

Cn a spill threatening a water body, berms and/or trenches shall be constructed
to contain the spill prior to entry into a water body. Deployment of booms,
skimmers and sorbent materials shall be necessary if the spill reaches the water,
The spilled product shall be recovered and the contaminated area shall be
cleaned up with in consultation with spill response specialists and appropriate
govemment agencies.

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

4.1 Interference with Irrigation Systems

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

= If it is feasible and mutuaily acceptabie io Keystone and the Landowner or
Landowner's designate, temporary measures shall be implemented to
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allow an irrigation system to continue to operate across land on which the
pipeline is also being constructed.

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

» [f the pipeline and/ar temporary work areas intersect an operational sheet
flow irrigation system, Keystone shall establish with the Landowner or
l.andowner's designate an acceptable amount of time the irrigation system
may be out of service or if, as a result of pipeline construction activities, an
irrigation system interruption results in crop damages, either on the
pipeline construction right-of-way or off the construction right-of-way, the
Landowner shall be reasonably compensated for ali such crop damages.

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

4.2 Clearing

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

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

« construction right-of-way boundaries including pre-approved temporary
waorkspace shall be clearly staked to prevent disturbance o unauthorized
areas

» if crops are present, they shall be mowed or disced to ground level unless an
agreement is made for the Landowner to remove for personal use.

« burning is prehibited on culiivated land.

= construction right of way at timber shelterbelts in agriculturai areas shall be
reduced to the minimum necessary to construct the pipeline

4.3 Topsoil Removal and Storage

The objective of topsoil handling is to maintain topsoil capability by conserving
topsoil for future replacement and reclamation and to minimize the degradation
of topsoil from compaction, rutting, loss of organic matter, or soil mixing so that
successful reclamation of the right of way can occcur. The foliowing mitigative
measures shall be implemented during topsoil removal and storage unless
otherwise approved or directed by Keystone based on site specific conditions or
circumstances However, all work shall be conducted in accordance with
applicable permits.
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In cuitivated agricultural lands, unless otherwise specified by the Landowner,
the actual depth of the topsoil shall be stripped from the area o be
excavated above the pipeline o a maximum of 12 inches. When grading is
required, the topsoil shall be removed from the entire area to be graded and
stored. When grading is required, the topsoil shall be removed from the
entire area to be graded and stored.

in non-cuitivated agricultural lands, the actual depth of topsoil shail be
stripped from the area to be excavated above the pipeline. When grading is
required, the topsoil shall be removed from the entire area to be graded and
stored.

Stripped topsoil is to be stockpiled in a windrow zlong the edge of the right of
way. The Confractor shall perform its work in order to minimize the potential
for subscil and topsoil to be mixed.

Under ne circumstances shall the Contractor use topsoil to fill a low area

i required due to excessively windy conditions, foliowing the removal of the
topsoil, topsoil piles shall be tackified using either water or a suitable
tackifier.

The surface drainage network in the vicinity of the right of way shall be
maintained by keeping gaps in the rows of topsell in order to prevent any
accumulation of water on the land.

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

4.4  Grading

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

All grading shall be undertaken with the understanding that original contours
and drainage patierns shall be re-established during clean up.

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

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

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

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

The Contractor shall limit the interruption of the surface drain network in the
vicinity of the right of way, using the appropriate methods:
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» Providing gaps in the rows of subsoil and fopsoil in order to prevent any
accummnulation of water on the land.

* Preventing obstructions in furrows, furrow drains and diiches.

o Installing flumes and ramps in furrows, furrow drains and ditches to facilitate
water flow across the construction right of way and allow for construction
equipment traffic.

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

4.5 Temporary Erosion and Sediment Control
451 General

Temporary erosion and sediment control measures shall be installed
immediately after initial disturbance of the soil and maintained throughout
construction (on a daily basis) and reinstalled as necessary until replaced
by permanent erosion control structures or restoration of the construction
right-of-way is complete.

Specifications and configurations for erosion and sediment control
measures may he modified by Keystone as necessary to suit actual site
conditions. However, all work shall be conducted in accordance with
applicable permits.

The Contractor shall inspect all temporary erosion control measures at
least daily in areas of active construction or equipment operation, weekly
in areas with no construction or equipment operation, and within 24 hours
of each significant rainfali event. The Contractor shall repair all ineffective
temperary erosion control measures as expediently as practicable,

4,5.2 Sedimenf Barriers

Sediment barriers shall be constructed of silt fence, staked hay or straw
bales, compacted earth (e.g., driveable berms across travel! lanes), sand
bags, or other appropriate materials.

The Contractor shall install sediment barriers in accordance with Details
1 and 2 or as otherwise approved or direcled by Keystone. The
aforementioned sediment barriers may be used interchangeably or
together depending on site specific conditions. In most cases, silt fences
shall be utilized where longer sediment barriers are required.

Sediment barriers shall be installed below disturbed areas where there is
a hazard of off-site sedimentation. These areas include:

= The base of slopes adjacent to road crossings

s The edge of the consfruction right-of-way adjacent to and up gradient
of a roadway, flowing stream, spring, wetland or impoundment

« At trench or test water discharge locations whera required
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+« Where waterbodlies or wetlands are adjacent to the construction right-
of-way, the Contractor shall install sediment barriers along the edge of
the consfruction right-of-way as necessary tc contain speil and
sediment within {he construction right-of-way

» Across the entire construction right-of-way at flowing waterbody
crossings

¢ Right-of-way immediately upslope of the wetland boundary at all
standard (saturated or standing watler) wetland crossings as
necessary to prevent sediment flow into the wetland. Sedimeni
cantrol barriers are not required at “dry” wetlands

» Along the edge of the construction right-of-way within standard
(saturated or standing water) wetland boundaries as necessary io
contain spoil and sediment within the construction right-of-way.
Sediment control barriers are not required at "dry” wetlands

Sediment barriers placed at the toe of a slope shall be set with sufficient
distance from the toe of the slope, if possible, in order to increase
panding volume.

Sediment control barriers shall be placed so as not o hinder construction
cperations. If silt fences or straw bale sediment barrers in lieu of
driveable berms are placed across the entire construction right-of-way at
waterbodies, wetlands, or upslope of roads, a provision shall be made for
temporary traffic flow through a gap for vehicles and equipment to pass
within the structure. Immediately following each day's shutdown of
construction activities, a row of siraw bales or a section of silt fence shall
be placed across the up-gradient side of the gap with sufficient overlap at
each end of the barrier gap to eliminate sediment bypass flow, followed
by bales tightly fitted to fill the gap. Following completicn of the
equipment crossing, the gap shall be closed using silt fence or straw bale
sediment barrier,

The Contractor shall maintain straw bale and silt fence sediment barriers
by removing collected sediment and replacing damaged bales. i
sediment loading is greater than approximately 40% full behind a straw
bale or silt fence sediment barrier, or if directed by Keystone, sediment
shall be removed and placed in an area where it shall not reenter the
barrier. If straw bale filters cannot be cleaned out due to access
problems, the Contractor shall place a new row of sediment barriers
upslope.

The Contractor shall use mulch and straw bales that are free of noxious
weeds. Mulch or straw bales that contain evidence of noxious weeds or
other undesirable species shall be rejacted by the Contractor.

The Contractor shall remove sediment barriers except those needed for
permanent erosion and sediment contral during clean up of the
construction right-of-way.
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4.5.3 Trench Plugs

The Contractor shall use trench plugs at the edge of flowing waterbody
crossings and at the edge of wetlands with standing water to prevent
diversicn of water info upland pertions of the pipeline trench and to keep
any accumulated trench water cut of the waterbody. Trench plugs shall
be of sufficient size to withstand upslope water pressure.

4.5.4 Temporary Slope Breakers (Waler Bars)

The Contractor shall not install temporary slope breakers (water bars) in
cultivated land.

The Contractor shall install temporary slope breakers on slopes greater
than approximately 5% in non-cultivated lands where the base of the
slope is less than 50 feet from waterbody, wetland, and road crossings at
the following recommended spacing:

Slope (%) Spacing (feet
5-15 300

>15-30 200
>30 100

The gradient of each slope breaker shatl be 2 to 8 percent.

Temporary slope breakers shall be consiructed of soil, silt fence, staked
straw bales, sand bags or similar materials authorized by Keystone.

The Contractar shall direct the cutfall of each temporary slope breaker to
a stable, well vegetated area or construct an energy-dissipating device at
the end of the slope breaker and off the construction right-of-way as
shown in Detail 3. The outfall of each temporary slope breaker shall be
installed to prevent sediment discharge into wetlands, waterbodies, or
other sensitive resources.

Specifications and configurations for temporary slope breakers may be
modified by Keystone as necessary to suit actual site conditions.
However, all work shall be conducted in accordance with applicable
permits.

455 Drainage Channels or Ditches

Drainage channels or ditches shall be used on a limited basis to provide
drainage along the construction right-of-way and toe of cut slopes as well
as to direct surface runoff across the construction right-of-way or away
from disturbances and onto natural undisturbed ground. Channels or
ditches shall be constructed by the Contractor during grading operations.
Where there is inadequate vegetation at the channel's or ditch's outlet,
sediment barriers, check berms or other apprepriate measures shall be
used to control erasion.
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4.5.6

457

Temporary Muiching

The Contracior shaill install temporary mulch before seeding if
construction or restoration activity is interrupted for extended periods. The
Gontractor shall not apply temporary mulch in cultivated areas unless
specifically reguested by the Landowner. The Contractor shall not apply
mulch within wetland boundaries.

Temporary muich applied on slopes shall be spread uniformly to cover at
least 75 percent of the ground surface at an approximate rate of 2
tonsfacre of straw or ils equivalent. Mulch application on slopes within
100 feet of waterbodies and wetlands shall be increased to an
approximate rate of 3 tons/acre of straw or equivalent

Tackifier

When inordinately windy conditions result in excessive topsoil movement
and topsoil piles wetted with water is not preventing wind erosion, the
Contractor shall temporarily suspend topsoil handling aperations and
apply a tackifier to topscil stockpiles at the rate recommended by the
manufacturer.

Should construction traffic, cattle grazing, heavy rains, or other related
construction activity disturb the tackified topsoil piles and there is a
potential for wind erosion, additional tackifier shall be applied by the
Contractor.

4.6 Stringing

The objective of stringing is to place the line pipe along the construction right of
way for bending and welding in an expediant and efficient manner.

The Contractor shall utilize one or more of the following mitigation measures as
applicable and when necessary to reduce compaction en the working side of the
right of way or as directed by Keystone. However, all work shall be conducted in
accordance with applicable permits.

» Prohibiting access by certain vehicles.

s Using only machinery possessing low ground pressure (tracks or extra-wide
tires).

» Control access thus minimizing the frequency of all vehicle traffic.

« Hastening drainage through digging drainage ditch to re-establish surface
drainage as required.

« Using timber riprap, matting, or geotextile fabric overlain with soil.

» Stopping construction entirely for a period of time.

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

Segregating subsoil materials from topseil in separate, distinct rows with a
separation that shalt limit any admixing of topscil and subsoeil during handling
of these materials.

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

Trenching operation shall be followed as closely as practicable by lower-in
and backfill operations o minimize the length of time the ditch is open
Construction debris (e.g., welding debris) and other garbage shall not be
deposited in the ditch.

Should blasting be necessary for removal of rock, the foliowing mitigation
measures shall be implemented:

Where blasting is required, operations shall be done accordingly to laws and
regulations governing explosives,

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

Blasling mats or subsoil shall be piled over the trench line to prevent any
rocks from being blown outside the construction right of way.

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

Blasting shall be carried out during regular daylight working hours,

4.7.1 Trench Dewatering/Well Points

The Contractor shall make all reasonable efforts to discharge trench
water in a manner that avoids damage to adjacent agricultural land, crops
and pasture. Damage includes, but is not limited to the inundation of
crops for more than 24 hours, deposition of sediment in ditches, and the
deposition of gravel in fields or pastures.

If trench dewatering is necessary in an area where salt damage to
adjacent crops is evident, the Keystone Inspector shall conduct a field
conductivity test on the french water before it is discharged. If the
conductivity of the trench water is deiermined to potentially affect solil
quality, it shall not be discharged to areas where salt damage to crops is
evident, but shall be directed as feasible so that water flows over a well
vegetated, non-cropland area or through an energy dissipater and
sediment barrier, then directed to nearby ditches or brackish wetlands or
waterbodies,
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When pumping water from the trench for any reason the Contractor shall
ensure that adequate pumping capacity and sufficien{ hose is available to
permit dewatering as follows:

« No heavily silt-laden trench water shall not be allowed to enter a
waterbody or wetland directly but shall instead be diverted through a
well vegetated area, a geotextile filter bag or a permeable berm (straw
bale or Keystone approved equivalent); and

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

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

4.8 Welding, Field Jaint Coating, and Lower In

The objectives of welding, field joint coating and lower in are to provide
continucus segmenis of pipeline, to provide corrosion protection to the weld
areas of the pipeline, and to place the pipeline in the center of the {rench,
without stress, at the required depth of cover. The following mitigative
measures shall be followed during pipe welding, field joint coating, and lower in,
uniess otherwise specified by Keystone in response to site specific conditions or
circumstances.  However, all work shall be conducted in acceordance with
applicable permits.

¢ Shavings produced during bevelling of the line pipe are to be removed
immediately following this operation to ensure that livestock and wildlife do
not ingest this material. When welding operations have created a
continucus line of pipe that may be left on the right of way for an extended
period of time due to consfruction or weather constraints, a gap in the
welded pipe shall be provided to allow for access at farm road crossings
and also for passage of livestock and/or wildlife.

» Prior to the application of epoxy pawder, urethane epoxy or other approved
pipe coatings, a tarp shall be placed underneath the pipe to collect any
overspray of epoxy powder and/or liquid drippings. Excess powder and/or
liquid or other hazardous materiais {e.g. brushes, rollers, gloves, etc.) shall
be continuously collected and removed from the construction right-of-way,

4.9 Padding and Backfilling

The objective of padding (when required) and backfilling is to cover the pipe with
material that is not detrimental to the pipeline and pipeline coating. The
following mitigative measures shall be utilized during backfilling, uniess
otherwise approved or directed by Keystone based on site specific conditions or
circumstances. All work shafl be conducted in accordance with applicable
permits.
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« Excessive water accumuiated in the trench shall be eliminated prior to
backfilling.

» |n the event it becomes necessary to pump water frem open trenches, the
Contractor shall pump the water and discharge it into existing water
drainages in a manner that shall avoid damaging adjacent agricultural land,
crops, and/or pasture.

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

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

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

» Prior to backfiling, trench breakers shall be installed on siopes where
required to minimize the potential for water movement down the ditch and
potential subsequent erosion.

¢ |n backfilling the trench, the stockpiled subsoil shall be placed back into the
trench before replacing the topsoil.

» Topsoil shall not be utilized for padding the pipe.

« Backfilling shall be done without mixing spoil with topsoil.

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

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

*» The top 4 feet or the actual depth of top cover, whichever is jess, within the
pipeline trench, bore pits, or other excavations shail not be backfilled with
soil containing rocks of any greater concentration or size than existed pricr
to the pipeline's construction.

410 CleanUp

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

« Clean up shall cccur immediately following backfilling cperations when
weather allows it.

» All garbage and construction debris {i.e., lathing, ribbon, welding rods, pipe
bevel shavings, pipe spacer ropes end caps, pipe skids, etc.} shali be
collected and disposed of at approved disposal sites.

KEYSTONE PIPELINE, L.P. -23- April 4, 2006
Rev. 3



CONSTRUCTION MITIGATION AND RECLAMATION PLAN

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

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

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

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

» Installation of warning signs, aerial markers, and cathodic protection test
leads in locations that shall not impair farming operations and are acceptable
o the Landowner

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

« All temporary gates installed during construction shall be replaced with
permanant fence uniless otherwise requested by the Landowner.

4,11 Reclamation and Re-vegetation

The objectives of reclamation and re-vegetation are to return the disturbed areas
to approximately pre-construction use and capability. This involves the
treatment of soil as necessary to preserve approximate pre-construction
capability and the stabilization of the work surface in a manner consistent with
the initial land use. The following mitigative measures will be utilized unless
otherwise approved or directed by Keystone based on site specific conditions or
circumsiances. Howsever, all work shall be conducted in accordance with
applicable permits.

4.11.1 Relieving Compaction

» Compaction shall be aileviated on all agriculturai iand traversed by
construction equipmeni. Cropland that has been compacted shall be
ripped a minimum of 3 passes at least 18 inches deep and all pasture
and woodland shall be ripped or chiseled & minimum of three passes
at least 12 inches deep.

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

+ The decompacted construction right of way shall be tested by the
Coniractor at regular intervals for compaction in agriculturai and
residential areas disturbed by construction activities. Tests shall be
conducted on the same soil type under similar moisture conditions in
undisturbed areas immediately adjacent to the right of way te
approximate pre-construction conditions. Penetremeters or other
appropriate devices shall be used to conduct tests

» Topsoil shall be replaced to pre-existing depths once ripping and
discing of subsoil is complete. Topsecil compaction on cullivated
fields shall be alleviated by cultivation.

= If {here is any dispule between the Landowner and Keystong as to
what areas need to be ripped or chiseled, the depth at which
compacted areas should be ripped or chiseied, or the necessity or
rates of lime and fertilizer application, the appropriate county Soil
and Water Conservation District's opinion shall be considered by
Keystone and the Landowner,

Plowing under of organic matter including wood chips, manure, or
planting of a new crop, such as alfalfa, tc decrease seit bulk density and
improve soil structure or any other measures in consultation with the Soil
Canservation service shall be considered if mechanical relief of
compaction is deemed not satisfactory.

4.11.2 Rock Removal

« In agriculiural land, rocks that are exposed on the surface due to
construction activity shail be removed from the right of way prior to
and after lopsecil replacement fo an equivalent quantity, size and
distribution of rocks to that of adjacent lands.

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

4.11.3 Soil Additives

If site specific conditions warrant and if agreed to by the Landowner, the
Contractor shall apply amendments (fertilizer and scil pH modifier
materials and formulations) that are commonly used for agricuitural soils
in the area in which they are applied and in accordance with written
recommendations from the local soil conservation autharity, land
management agencies, or Landowner. Amendments shall be
incorporated inte the normal plow layer as soon as possible after
application.

4.11.4 Seeding
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« The final seed mix shall be based on inpui from the local Soil
Conservation Services and the availability of seed at the time of
reclamation. The Landowner may request specific seeding
requirements during easement negotiations.

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

¢ Seed not utilized within 12 monihs of seed testing shall he approved
by Keystone prior to vuse.Seeding shall follow clean up and topsoil
replacement as closely as possibie. Seed shall be applied to all
disturbed surfaces {except cultivated fields uniess requested by the
Landowner) as indicated on the Consruction Drawings

« If mulch was applied prior to seeding for temporary erosion contral,
the Contractor shall remove and dispose of the excess mulch prior to
seedbed preparation to ensure that seedbed preparation equipment
and seed drills do not become plugged with excess mulch; to ensure
that seed can adequately contact the soil surface; and to ensure that
seed incorperation or soil packing equipment can operate without
becoming plugged with muich.

« The Contractor may evenly re-apply and anchor (straw crimp) the
removed temporay muich on the construction right-of-way following
seading.

« |dentified seeding areas shall be seeded at a rate appropriate for the
region and stability of the reclaimed surface. Seeding rates shall be
based an Pure Live Seed.

*» Weather conditions, construction right-cf-way constraint, site access,
and soil type shall influence the seeding method to be used (j.e., drill
seeding versus broadcast seeding). Al areas seeded by the
Contractor, except for temporary cover crops, shall be drill seeded
unless the right of way is too steep fo facilitate drill seeding.
Temporary cover crop seed shall be broadcast.

» The Contractor shall delay seeding as necessary until the soil is in
the appropriate condition for drili seeding.

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

* The Contractor shail operate drill seeders at an appropriate speed so
the specified seeding rate and depth is maintained.

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

» The Contractor shall plant seed at depths cosistent with the local or
regionat agricultural practices.

« Broadcast ar hydro seeding used, in lieu of drilling, shail utilize
double the recommended seeding rates. Where seed is broadcast,
the Contractor shall use a harrow, cultipacker or other equipment
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immediaiely following broadcasting to incorporate the seed to the
specified depth and to firm the seedbed.

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

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

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

« Keystone shall work with Landowners to discourage cattle from using
the construction right-of-way during the first growing season by
utilization of temporary fencing or deferred grazing.

4.11.5 Permanent Erosion and Sediment Conirol

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

4.11.5.1 Trench Breakers

The Contractor shall install trench breakers in steep terrain
where necessary to limit the potential for irench line erosion and
at the base of slopes adjacent to waterbodies and wetlands.

Trench breakers shall be constructed of materials such as sand
bags, sand/cement bags, bentonite bags, or polyurethane foam
by the Contractor {Detall 7). The Centractor shail not use
topseil in trench breakers.
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4.11.5.2

4.11.5.3

Permanent Slope Breakers (Water Bars)

Permanent slope breakers (water bars) shall be constructed of
soil or, in some instances, sand bags.

The Contractor shall construct permanent slope breakers {(water
bars) on the construction right-of-way where necessary to limit
erosion, except in cultivated and residential areas. Slope
breakers shall divert surface runoff to adjacent stable vegetated
areas or to energy-dissipating devices as shown on Detail 3.
Permanent slope breakers {water bars) shall be installed as
specified an the Construction Drawings or generally with a
minimum spacing as shown on the following table:

Slope (%) Spacing (feet
5-15 300

>15 - 30 200
>30 100

The gradient (fall} for each slope breaker shall be two percent
(2%) to eight percent (8%) unless otherwise approved by
Keystone based on site specific conditions.

The Contractor shalt construct slope breakers to divert surface
flow to a stable, well-vegetated area. In the absence of a stable
area, the Contractor shall construct appropriate energy-
dissipating devices at the end of the slope breaker and beyond
the area disturbed by construction. .

Mulching

The Contractor shall apply mulch on all areas with high erosion
potential and on slopes greater than 8 percent unless otherwise
approved by Keystone based on site specific conditions or
circumstances. The Contractor shall spread mulch uniformly
over the area o cover at least 75 percent of the ground surface
at an approximate rate of 2 tons/acre of siraw or its equivalent.

Muich application includes straw mulch ar hydro mulch and
tackifier. The Contracter shall not apply mulch in cultivated areas
unless requested by the Landowner.

The Contractor shall use mulch that is free of noxious weeds,

The Contractor shall apply muich immediately following seeding.
The Contractor shall not apply muich in wetlands.

If a mulch blower is used, the majority of strands of the mulching
material shall not be shredded to less than 8 inches in length to
allow ancharing. The Contractor shall anchor mulch immediately
after application to minimize loss by wind and water,
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41154

4.11.5.5

When anchering (straw crimping) by mechanical means, the
Caniractor shall use a fcol specifically designed for mulch
anchoring with flat, notched disks to properly crimp the mulch to
a depth of approximately 2 to 3 inches. A regular farm disk shall
not be used to crimp mulch.

In soils possessing high erosion potential, the Contractor may be
required to make two passes of the muich-crimping tool, passes
must be as perpendicular to the others as possible,

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

The Coniractor shall [imit the use of liquid mulch binders
(tackifiers) for anchoring straw and the use of hydromulch and
tackifier to areas that are toc steep or rocky to safely or
effectively operate mechanical muich-anchoring tools.

Erosion Control Matting

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

The Contractor shall use erosion confro! malting made of
bicdegradable, natural fiber such as straw or coir (cocenut fiber).

The Contractor shall prepare the soil surface and install the
erosion control matting lo ensure it is stable and the matting
makes uniform contact with the soil of the slope face or stream
bank underneath with no brdging of rilis, gullies or other iow
areas,

Riprap and Stream Bank Stabilization

In most cases, the banks and streambeds of waterbodies shall
be restored to their approximate original contours. Erosion
protection shall be applied as specified in the construction
drawings.

Generally most restored banks wili be protected through the use
of flexible channel liners instalied as specified in Detail 19,

if the original stream bank is excessively steep and unstable
and/or flow conditions are severg, a more stable final contour
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4.11.8

4.11.7

may be specified and aliernate stabilization measures may be
installed.

Alternate stabilization measures may consist of rock rip rap, or
bio-stabilization or engineered structures such as brush layering,
logwalls, cribwalls, or vegetated geo-grids. See Details 20, 22,
23, and 24.

. Stream bank riprap structures shall consist of a layer of stone,
underlain with approved filter fabric or a gravel filter blanket.
Riprap shall exiend from the stabilized streambed to the top of
the stream bank, where practicable, native rock shall be utilized.

Fences

Upon completion of all backfilling, clean-up and restoration including
mulching and seeding of the construction right-of-way, permanent repairs
shall be made to all fences by using either the criginal material or good
quality new material similar to existing fences.

Early or historic fences shall be carefully reassembled by hand from the
original material. Where the criginal material has deteriorated to a state
that makes it unsalvageable, replacement material similar to the original
shall be used if possible.

Right-of-way and Pipeline Markers

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

412 Pasture and Range Lands

The following mitigative measures shall be implemented in addition to the
requirements previously stated in Sections 4.1 thru 4.11 unless otherwise
approved by Keysione based on sile specific conditions or circumstances.
However, all work shall be cenducted in accordance with applicable permits.

+» Access across the right of way during construction shall be provided at
locations requested by Landowners, if practicable.

» Bevel shavings produced during pipe bevel operations are to be removed
immediately to ensure that livestock and wildlife do not ingest this material.

s Litter and garbage shall be collected and removed from the construction site
at the end of the day's aclivities.

» Temporary gates shall be installed at fence lines for access to the
construction right of way. These gates shall remain closed at ali times.
Upon completion of construction, the temporary gates shall be removed and
the permanent fence replaced.
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Feeding or harassment of livestock or wildlife is prohibited.

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

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

Areas of disturbance in native range shzall be seeded with a native seed mix
after topsoil re-placement.

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

4.13 Forested Lands

Mitigation measures are required to ensure that pipeline construction activities
have a minimal impact on forested lands and their habitat.

Clearing, grubbing and grading of trees, brush and stumps shall be performed
in accordance with the following mitigative measures in addition to the
requirements previously stated in Sections 4.1 thru 4.11 unless otherwise
approved or directed by Keystone based on site specific conditions or
circumstances. However, all work shall be conducted in accordance with
applicable permits.

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

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

If there are trees of commaercial or other value to the Landowner, Keystone shail
allow the LLandowner the right to refain ownership of the trees with the disposition
of the trees to be negotiated prior to the commencement of land clearing and
included in the easement agreement.

if not performed by the Landowner, the construction right of way Contractor shall
salvage all merchantable fimber from designated areas.

Tree stumps shall be grubbed only & feet either side of the trench line and where
necessary for grading a level surface for pipeline consiruction equipment to
operate safaly

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

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

Trees shall be felled in such a way that they fall toward the centre line of the right
of way o avoid breaking trees and branches off right of way. Leaners or failed
trees that inadvertently fall into adjacent undisturbed vegetation shall be salvaged.
Trees and slash falling outsice the right of way shall be recovered and disposed of
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» Salvaged logs shall be limbed and topped before removal from the construction
right-of-way. Log decks (if required) shall be oriented to best facilitate loading by
picker tnucks and be located adjacent to the working side of the right of way where
possible.

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

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

s Al tree wastes, stumps, tfree crowns, brushes, branches and other forest debris
shall be either burned, chipped {using a mobile chipper) or removed from the right
of way according tc Keystone instructions contzined in the specific mitigation
measures. Burial of this waste material on the site by the Contractor shall require
the Landowner’s specific authorization. Chips must not be spread over cultivated
fand. However, they may be spread and incorporated with mineral soll over the
forest flaor at a density that shall not prevent re-vegetation of grass.

= Stump removal and brush clearing shail be done with bulldozers equipped with
brush rakes to preserve grganic matter.

» Decking sites shali be established, approximately 2000 feet apart in timbered
areas, on sites Jocated on approved temporary workspace in existing cleared
areas, in non-merchantable stands of timber or, if no other options are available, in
merchantable timber stands. Deck sites shall be appropriately sized to
accommodate the loading equipment.

» The Contractor shall remove decked timber from the construction right-of-way and
transport to a designated all weather access point or mill if the Landowner does
not want the timber,

4.14 Residential and Commerciallindustrial Areas
4141 Residential Area

The principal measures that shall be used to mitigate impacts on existing
residential areas include the following unless otherwise directed or
approved by Keystone based on site specific conditions or circumstances.
However, all work shall be conducted in accordance with applicable permits.

« notifying Landowners prior to construction;

« posting warning signs as appropriate

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

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

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

+ fencing the edge of the construction work area adjacent to a residence
for a distance of 100 feet on either side of the residence 1o ensure that
consiruction equipment and materials, including the spoil pile, remain
within the construction work area;
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= limiting the hours during which operations with high-decibel noise levels
(i.e., drilling and boring) can be conducted;

= [imiting dust impact through prearranged work hours and by ufilizing
dust minimization techniques;

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

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

« cleaning up construction trash and debris daily;

= fencing or plating open ditches during non-construction activities;

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

= If the pipeline centerline is within 25 feet of a residence, ensuring that
the trench is not excavated until the pipe is ready for installation and that
the trench shall he backfiled immediately after pipe installation.

4.14.2 Commercial / Industrial Area

Commercialfindustrial areas fraversed by the pipeline wauld be subjected to
both short and long-term impacts similar to residential areas. Temporary,
short-term construction impacts may inciude disruption, inconvenience, and
loss of potential revenues.

The principal measures that shall be used io mitigate impacts on existing
commercialfindustrial areas are as follows unless otherwise directed or
approved by Keystone based on site specific conditions or circumstances.
However, all work shall be conducted in accordance with applicable permits.

» notifying business owners prior to construction;

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

» removing fences and other improvements as necessary for protection
frem construction activities;,

s fencing the edge of the construction work area adjacent to a business
for a distance of approximately 100 feet on either side of the
commercialfindustrial building to ensure that construction equipment
and materials, including the spoil pile, remain within the construction
work ares,;

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

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

« limiting dust impact through prearranged work hours and by utilizing
dust minimization tachnigues;
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s ensuring that construction proceeds quickly through such areas (thus,
minimizing exposure to nuisance effects such as neise and dust);

¢ maintaining access and traffic flow during construction activities,
particularly for emergency vehicies,

= cleaning up construction trash and debris daily;

» fencing or plating open ditches during non-construction activities;

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

» If the pipeline centerline is within 25 feet of a commercialiindustrial
bullding, ensuring that the trench is not excavated until the pipe is ready
for installation and that the trench shall be backfiled immediately after
pipe installation.

4,14.3 Site — Specific Plans

For any residence or commercialfindustrial building closer than 25 feet to
the construction work area, Keysione shall prepare a site-specific
construction plan, The plan shall include:

« adescription of construction techniques to be used,
s adimensioned site plan that shows, as a minimum:

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

° the edge of the construction work area;

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

° other nearby topographical cbstacles inciuding landscaping, trees,
structures, roads, parking areas, or ditches/streams, stc.

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

Figure 1 represents a typical site specific plan.
4.14.4 Landowner Complaint Resolution Frocedure
Keystone shall implement a Landowner complaint procedure as follows:

» lLandowners should first contact the construction spread office te
express their concern over restoration and/or mitigation of
enviranmenta! damages on their property. The Construction Manager,
or his designated representative, shall respond to the |.andowner within
approximately 24 hours of receipt of the phone call.

« If the Landowner has not received a response or are not satisfied with
the response, they can then contact Keystone's representative at XXX-
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XXX-XXXX. The Landowners should expect a response within 48
hours.

« [f the Landowner has not received a response or is not satisfied with the
response, they should contact Keystone's Hotline at XXX-XXX-XXXX.

4.15 Operations and Maintenance

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

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

» Trench depressions on ditch line which may interfere with natural drainage,
vegetation establishment or land use shall be repaired as expediently as
practicable by Keystone or by compensation of the Landowner to repair the
area,

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

« In non-agricultural areas, revegetation shall be considersed successful if,
upon visual survay, the density and cover of non-nuisance vegetation are
similar in density and cover to adjacent undisturbed lands.

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

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

» Weed control measures shall be implemented as required in conjunction with
the Landowner.

» Keystone shall be responsible for correcting all tile line repairs or irrigation
systems that fail due to pipeline construction, provided those repairs were
made by Keystone. Keystone shall not be responsible for tile line repairs
which Keyslone compensates the Landowner to perform.

» When requested by Landeowners, in cultivated iand, Keystone shall monitor
the yield of land impacted by construction with the help of agricultural
specialists. If alterations are indicated from that of adjacent lands, Keystone
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will compensate the Landowner for reduced yields and shall implement
procedures o return the land to equivalent capability,

« jn residential areas, Landowners may use the right-of-way provided they do
not interfere with the rights granted to Keystone. Trees or bushes,
structures, including houses, toolsheds, garages, poles, guy wires, caich
basins, swimming pools, {rallers, leaching fields, septic tanks, and any other
cbjects not easily removable, shall not be permitted on the permanent
construction right-of-way without the written permission of Keystone,
because they could impair access for maintenance of the pipeline.

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

+ |f the Landowner and Keystone cannot agree upon a reasonable method to
control erosion on the Landowner's property, the recommendations of the
appropriate county Soll and Water Conservation District shall be considered
by Keystone and the Landowner.

5.0 DRAIN TILE SYSTEMS

6.1

5.2

General

¥ underground drainage tile is damaged by the pipeline installation, it shall be
repaired in a manner that assures the tile line's proper operating condition at the
point of repair. Keystone may elect to negotiate a fair settiement with the
affected county or Landowner for repair of the damaged drain tile. [n the event
the Landowner chooses io have the damaged tile repaired by Keystone, the
Contractor shall follow these guidelines and procedures to identify the location of
drain tiles; to mitigate damages to drain tiles prior to and during construction: to
repair drain tiles damaged during installation ef the pipeline; to inspect the proper
repair of drain tiles; and to provide post-construction monitoring o determine any
impacts caused by repair of drain tiles. Since ali public and private drain tile
systems are unique, i.e., varying age, depth of cover, type of material, geometry on
the land, efc., it is not possible to develop a standard procedure for resolving each
county’s or Landowner's drain tile issues. These guidelines provide a basis on
which to develap site specific methodclogy to mitigate damage and to repair drain
fities affected by construction of the Keystone pipeline. Actual measures will be
developed based on site specific information unique to specific instailations.
However, all work will be conducted in accordance with applicable permits.

ldentification and Classification of Drain Tile Systems
Personnel shall attempt to identify and classify existing drain tile systems by

meeting with {ocal public officials and county engineers, and meeting with individual
privaie Landowners and/or tenants.
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52.1 Publicly Owned Drain Tiles

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

5.2.2 Privately Owned DCrain Tiles

Right-of-way agents shall meet with Landowners and tenants of privately
owned land along Keystone's pipeline route. As a minimum, the right-of-
way agents shall asceriain the data concerning drain tiles outlined on a
Landowner questionnaire. The guestionnaire requesis data concerning
type of drain tile system; size, type of material and depth of cover;
preference for repair of drain tiles; and identification of local drain tile
contractors. These data shall be collected into an electronic spreadsheet
for utilization by right-ofway personnel in negotiating paymenis for
easements and damages and by engineering/construction personnel for
inclusion in specifications for the construction contractor.

53 Mitigation of Damage to Drain Tile Systems

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

5.3.1 Non-interference with Drain Tile

Keystone's pipeline shall be installed at a depth of cover and elevation to
not interfere with the elevation and grade of existing drain tiles where
practicable. Where not practicable, Keystone shall pursue alternative
mitigation measures mutually acceptable to the Landowner and
jurisdictional agencies. Typically, the pipeline shall be installed below the
elevation of drain tiles with a minimum clearance of 12 inches. Detail 25,
Typical ROW Layout/Soll Handling, represents a typical drain tile cressing
by the pipeline with additional temporary work space to facilitate handling of
topsoil and trench spoil created by the additional depth of cover for the
pipeline.

5.3.2 Non-disturbance of Drain Tile Mains

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

Keystone shall review drain tile mains and consider their size, flow rate, type
of material, depth of cover, and geographic focation. [f determined to be
practicable and reasonable for construction, the drain tile main shall not be
cut and repaired during mainkne installation (2 pipe section shall be left out
and installed by a tie-in crew without damaging the drain tile main).

5.3.3 Relocation or Raplacement of Existing Drain Tiles Prior to Construction

In many instances, drain tile systems that have been installed after the
installation of adjacent existing pipelines, were installed with "headers"
paraltel to the existing pipeline with periodic jumpovers as depicted on
Detail 26, Header/Main Crossovers of Keystone Pipeline. The distance of
these headers from the existing pipeline may vary.

Some of these drain tile headers may be most effectively relocated and/or
replaced to the east of the Keystone pipeline and the existing header
capped and made into a single drain tile as depicted on Detail 27,
Relocate/Replace Drainage Header/Main. This could reduce the number of
drain tile crossings on a particular Landowner by a significant quantity,
thereby reducing the risk that repairs will fail.

§.3.4 Future Drain Tiles/Systems

Personne! shall attempt to determine where public agencies and private
Landowners or temanis are proposing to install drain tile systems in the
future to the extent possible. These locaticns shall be input inte an
electronic spreadsheet by county; township, range, and section; Landowner
or responsible public agency, and proposed size and depth of cover.
Keystona shall endeavor {0 construct the pipeline at a depth and elevation
to accommodate the future installation of the proposed drain tile systems.

5.3.5 Other Mitigation Measures

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

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

« Spreading ditch and spoil side topsoil (not subsoil} over the working side
o provide additional soil dapih to protect existing drain tiles,

» The Contractor shall restrict the work, if practicabie, of the pipe lower-in
crew if ground conditions are oo wet 1o adequately support the heavy
equipment.

» Travel of heavy equipment shall be limited to the working iane of the
construction right-of-way where possible.
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+ Travel of heavy equipment shall be limited o cne pass over the drain tie
per work crew where possible.

» Should tile be crushed on the working side of the right of way, the topsoil
would be removed and replaced during the drain tile replacement.
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5.4 Responsibility for Repair of Drain Tile Systems

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

541 Local Drain Tile Contractor Repair

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

54.2 Pipeline Contractor Repair

in the event local drain tile contractors are not available to subcontract the
supervision and repair, responsibility for permanent repair shall be with the
pipeline contractors supervision, equipment, and labor.

543 Landowner/Tenant Repair

Keystone shall aliow the Landowner or tenant respensibility for the
permanent repair of his drain files if requested during negotiations for the
easement and if not precluded by jurisdictional regulatory agencies. The
Landownerftenant shall be requested to ensure their ability to coordinate
and complete the drain tile repair in a timely manner to accommodate the
pipeline Contractor to allow the pipeline Centractor to completely backiill the
damaged drain tile for repair by Landowner/tenant in the immediate future.
Keystone shall require that its representative be present to ensure the
permanent drain tile repairs are made in accordance with the minimum
requirements of this manual.

5.5  Drain Tile Repairs

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

551 Temporary Repairs During Construction

Drain files damagedi/cut by excavation of the pipeline trench shall be
marked with a lath and ribbon in the spoit bank. Care shall be taken to
locate markers where the chance of disturbance shall be minimized and a
written record maintained of each drain tile crossing. A waork crew following
the pipeline trench crew shall complete 2 temporary repair to aliow
continuing flow. Detail 28, Temporary Drain Tile Repair, depicis the
materials and installation to complete the temporagy repair. If a drain tile
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line shail not be temporarily repaired, the open ends of the drain tile shall be
screened to prevent entry of foreign materials and small animals.

55.2 Permanent Repairs

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

5.5.21

5522

Ditch Line Cnly Repairs

If water is flowing through a damaged tile line, the tile line shall
be immediately and temporarily repaired until such time that
permanent repairs can be made. If tile lines are dry and water
is not flowing, temporary repairs are not required if the
permanent repair is made within 7 days of the time damage
occurred. The temporary repair shall be removed just prior to
lowering-in the pipeline.

Drain tiles must be permanently repaired before the pipeline
trench is backfiled and within 14 days of construction
completion, weather and soil conditions permitling.  All tile
lines shall be repaired with materials of the same or better
quality as that which was damaged. The drain tile marker
shall not be removed until the tile repairs have been inspected,
approved, and accepted by Keystone's inspectors, the
Counties’ inspectors, where applicable, andfor the Landowner
or tenant. Detail 29, Permanent Repair Method of Drain Tiles,
depicts the minimum materials and installation to complete a
perrnanent repair,

Ditch Line and Temporary Work Space Repairs

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

5.6 Inspection/Acceptance of Drain Tile Repairs

Drain tile repairs shall be inspected by Keystone pipeline construction inspectors,
County inspectors, as applicable, and the Landowner ar tenant or their

representalive.

Keystone pipeline shall designate inspector(s) for the sole purpose and
responsibility for inspection of repair of drain tiles. These inspectors shalt be, if
possible, employed from local drain tile installation contractors, local farmers with
extensive drain tile experience, or previously employed or retired employees of local
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jurisdictions familiar with drain tile installation and repair. In the event that a
sufficient quantity of inspectors from the prior described sources are not available,
Keystone shall conduct in-the-field fraining seminars on drain tile repair for
additional inspection personnel.

inspection personnel shall observe the permanent repair of all drain tiles to ensure
utilization of the proper type and size of replacement drain tile; the drain tile is
installed at the proper grade; the drain tile is properly supported; backfill beneath
the drain tile is properly placed and compacted; and the replacement drain tile is
properly tied into the existing drain tile. The inspections shall be documented on the
Drain Tile Inspection Report Forms.

A drain tile repair shall not be accepted until Keystone's construction inspector AND
the Landowner or tenant or their designated representative approves the inspection
form.

6.0 WETLAND CROSSINGS

6.1

General

Aboveground facilities shaill not be lecated in a wetland, except where the
location of such facilities outside of wetlands would preclude compliance with
.S, Department of Transportation pipeline safety regulations.

Wetland boundaries shall be clearly marked in the field with signs and/or highly
visible fiagging during construction.

In the event a waterbody crossing is located within or adjacent to a wetland
crossing, the measures of Section 7 shall be implemenied to the extent
practicable. :

A "dry” welland typically has groundwater level existing some depth below the
surface. Trench excavations are typically stable and normal in width. Equipment
can traverse the wetland without the support of mats or timber rip-rap.

A 'standard” wetland environment typically has soils that are saturated and non-
cohesive. Difficult trenching conditions are likely resulting in excessively wide
trenches. In these wetland environmental types, supplemental support in the
form of timber rip-rap or prefabricated equipment mats may be reguired for
construction equipment to safely and efficiently operate.

A “flooded” wetland involves the presence of standing water over much of the
wetland area. kquipment typically cannot traverse the wetland and must
generally move around that portion of the area. Access s typically limitad to
marsh backhoes or equipment working from flexi floats or equivalent,

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

The Caniractor shall maintain wetland boundary markers in place during
construction in all areas and uniil permanent seeding are completed in non-
cuitivated areas.

The width of the construction right-of-way shall be reduced to 85 feet or less in
"standard" wetlands unless non-cohesive soil conditions reguire utilization of a
greater width.

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

The Contractor shall limit clearing of vegetation between extra work areas and
the edge of the wetland to the construction right-of-way and limit the size of extra
work areas {o the minimurn needed to construct the wetland crossing.

6.3  Vehicle Access and Equipment Crossing

The only access roads, other than the construction right-of-way, that the
Contractor shall use in wetlands are those existing roads shown on the
Construction Drawings.

The Centractor's construction equipment gperating in saturated wetlands or
wetlands with standing water shall be limited to that needed to clear the
construction right-of-way, dig the trench, fabricate and install the pipeline, backfill
the trench, and restore the consiruction right-of-way to the extent practicable

If equipment must operate within a wetland containing standing water or
saturated soils, the Contractor shall use the following methods for equipment
access unless otherwise approved by Keystone based on sife specific conditions:

» Wide-track or balicon-tire construction eguipment.

= Conventional equipment operated from timber and slash {riprap) cleared from
the right of way, timber mats, or prefabricated equipment mats

6.4 Temporary Erosion and Sediment Control

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

Where standard wellands are adjacent io the construction right-of-way, the
Contractor shall install sediment barriers along the edge of the construction right-
of-way as necessary to prevent a sediment flow into the wetland.

6.5  Wetland Crossing Procedures

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

Minimizing the duration of construction-related disturbance within wetlands to
the extent practicable,

Attempting to use no more than two layers of timber riprap to stabilize the
construction right-of-way.

Cutting vegetation off at ground fevel leaving existing root sysiems in place
and remove it from the wetland for dispesal.

Liriting pulling of tree stumps and grading activities to directly over the
trench line. Not grading or removing stumps or root systems from the rest of
the construction right-of-way in wetlands unless safety-related construction
constraints require removal of tree stumps from under the working side of the
construction right-of-way.

Segreqating the top 12 inches of topsoil from the area disturbed by trenching
in standard wetlands, where practicable. After backfiling is complete,
restoring topseil to its approximate original stratum.

Dewatering the trench in such a manner that does not cause erosion and
heavily sili-laden water does not flow directly into any wetland or waterbody.
The Contractor shall avoid sand blasting in wetlands to the extent practicable.
if sandblasting is performed within a wetland, the Contractor shall place a
tarp or suitable material in such a way as 1o collect as much waste shot as
possible and dispose of the collected waste. The Contractor shall clean up
all visible deposits of wastes and dispose of the waste at an approved
disposal facility.

Removing all timher riprap and prefabricated equipment mats upon
completion of construction.

L.ocating hydrostatic test manifolds outside wetlands and riparian areas to the
maxirmum extent practicable.

Locating hydrostatic test manifolds outside wetlands and riparian areas o the
maximum extent practicable.

Not storing hazardous materials, chemicals, fuels, lubricating oits, or perform
concrete coating activities in a wetland, or within 100 feet of any wetiand
boundary.

Attempting to refuel all construction equipment in an upland area at least 100
feet from a wetland boundary. If construction equipment must be refueled in
a wetland or within 100 feet of any wetland boundary, follow the procedures
outlined in Section 3.
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» Where the pipeline french may drain a wetland, the Contractor shall construct
tfrench breakers and/or seal the trench 1o maintain the original wetland
hydrology.

= After backiiling is compiete, restoring the segregated topsoll to its
approximate original location gver the trench,

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

6.5.1 "Dry" Wetland Crossing Method

Topsoail shall be segregated. Pipe stringing and fabrication may occur
within the wetland adjacent to the trench line or adjacent to the wetland in
a designated extra workspace.

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

» The width of the construction right-of-way for upland consiruction Is
maintained through the wetland.

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

» Sediment barriers are not required across or along the edges of the
construction right-of-way.

 |f the wetland is cultivated, the topsoil shall be stripped using the
trench and spoil side method at the same depth as the adjacent
upland areas

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

6.5.2 "Standard" Wetland Crossing Method

Topsoil stripping is impracticable due to the saturated nature of the soil.
Pipe stringing and fabrication may occur within the wetland adjacent to
the trench fine or adiacent to the wetland in a designated extra
workspace. Based upen the length of a standard wetiand crossing and
presence of sufficient water to float the pipe, the Contractor may elect io
install a standard wetland crossing utilizing the "push/puli’ method.

The standard wetland crossing procedure depicted in Detail 9 shall be
used where this type of wetland is identified on the Construction
Drawings.

Procedures unigue o standard wetlands inciude:
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« Limiting construction right of way width to a maximum of 85 feet
unless site conditions warrant a wider width

= Utilizing low ground pressure construction equipment or support
equipment on {imber rip rap or timber mats

» Installing sediment barriers across the entire right of way where
the right of way enters and exits the wetland

6.5.3 Flooded "Push/Pull” Wetland Crossing Method

In these wetlands, standing surface water er high groundwater levels are
prasent. Difficult trenching conditions may exist, and trench widths of up
to 35 feet are common. Topsoil stripping is impossible due to the flooded
conditions, Pipe stringing and fabrication is required adjacent to the
wetland in a designaied exira workspace. And the pipe pushed and/or
pulled with floatation into place.

The "Push/Pull" Wetland crossing procedure as depicted in Detail 10
shall be used where water is sufficient to float the pipeline in the trench
and other site conditions allow.

Clean metal barrels or styrofcam floats may be used to assist in the
flotation of the pipe. Metal banding shal! be used to secure the barrels or
floats to the pipa. All barrels, floats and banding shall be recovered and
removed upon completion of lower-in. Back fill shall not be allowed
before recovery of barrels, floats and banding.

6.6 Restoration and Reclamation

All timber riprap, timber mats, and prefabricated equipment mats shall be
removed upon completion of consiruction. The Contractor shall replace tapsoil,
as applicable, and spread to its original contours in the wetland as possible with
no crown gver the trench, Any excess spoil shall be removed from the wetland.
The Contractor shall stabilize wetland edges and adjacent upland areas by
establishing permanent erosion contrel measures and re-vegetation, as
applicable, during final clean up.

For each standard wetland crossed, the Contractor shall install a permanent
slope breaker and trench breaker at the base of slopes near the boundary
between the wetland and adiacent upland areas. The Contractor shall iocate the
french breaker immediately upslope of the slope breaker,

In the absence cof detailed re-vegetation plans or until the appropriate seeding
season for permanent wetland vegetation in standard wetlands, the Contractor
shall apply a temporarily cover crop on the construction right-of-way at a rate
adequate for germination and ground cover using annual ryegrass or oats unless
standing water is preseni. The Contractor shall apply the temporary cover crop
during final clean up. For farmed wetlands, apply seeding requirements for
agricultural lands or as required by the Landowner.

The Contractor shall not use fertilizer, fime or mulch in wetlands unless required
in writing by the appropriate land management or state agency.
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6.7

Operations and Maintenance

Vegetation maintenance shall not be conducted over the full width of the
permanent right-of-way in wetlands. However, io facilitate periodic pipeline
corrosion/leak surveys, a corridor centered on the pipeline and up to 30 feet wide
may be maintained in an herbaceous state. In addition, trees within 30 feet of
the pipeline greater than 15 feet in height may be selectively cut and removed
from the permanent right-of-way.

Merbicides and pesticides shall not be used in or within 100 feet of a wetland
except as allowed by the appropriate land management agency or state agency.

The success of wetland re-vegetation shall be monitored after construction until
wetland re-vegetation is successful except in circumstances where property is
purchased and developed.

Wetland re-vegetation shall be considered successful if the cover of herbaceous
and/or woody species is al least 80 percent of the type, density, and distribution
of the vegetation in adjacent wetland areas that were not disturbed by
construction. If re-vegetation is not successful at the end of 3 years, a remedial
re-vegetation plan shall be developed in consultation with a professional wetland
ecologist to actively re-vegetate the wetland. Re-vegetation efforts shall continue
until wetland re-vegetation is successful,

7.0 WATERBODIES AND RIPARIAN LANDS

7.1

General

The Contractor shall comply with requirements of all permits issued for the
waterbody crossings by Federal, State or iocal agencies.

"Waterbody" includes any natural or artificial stream, river, or drainage with
perceptibie flow at the time of crossing, and cother permanent waterbodies such
as pends and lakes:

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

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

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

in the event a walerbody crossing is iocated within or adjacent to a wetland
crossing, the Contractor shali implement the provisions of Section 6, Wetland
Crossings, to the extent practicable.

The Contracter shall supply and install advisory signs in a readily visible [ocation
along the construction right-of-way, a distance of approximately 100 feet on each
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side of the crossing ard on all reads which provide direct construction access to
waterbody crossing sites. Signs shall be supplied, installed, maintained and then
removed upon completicn of the project. Additionally, signs shall be supplied
and installed by the Contractor on all intermediate and major waterbodies
accessible to recreational boaters warning boaters of pipeline construction
operalions.

The Contractor shall not store hazardous materials, chemicals, fuels, lubricating
cils, or perform concrete coating within approximately 100 feet of any waterbody.
The Contractor shali not refuel construction equipment within 100 feet of any
waterbody. |f the Contractor must refuel construction eguipment within 100 feet
of a waterbody, it must be done in accordance with the requirements outlined in
Section 3.

Throughout construction, the Contractor shall maintain adequate flow rates to
protect aguatic life and to prevent the interruption of existing downstream uses.

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

7.2 Easement and Work Space

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

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

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

7.3  Vehicle Access and Equipment Crossings

The Contractor shall inspect equipment for fluid leaks prior to entering or
crossing over waterbodies.

Equipment bridges are not required at minor walerbodies unless dry crossing
procedures are specified or unless the waterbody supports a state designated

fishery.
Equipment crossings shall be constructed as described in Details 16, 17 and/or
18.
Equipment crossings shall be perpendicular to drainage bottoms whenever
possibie.
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The Condractor shall be responsible for the instaliation, maintenance and removal
of all temporary access crossings including portable bridges, bridges made from
timber or mats, flumes, culverts, sand bags, subsoil, or coarse granular material
and riprap.

The Contractor shall ensure that culverts and flumes are sized and installed of
sufficient diameter 1o accommodate the existing flow of water and those that may
potentially be created by sudden runoffs. Flumes shall be installed with the inlet
and outlet at natural grade if possibie.

Where bridges, culveris or flumes are installed across the working area, the
Contractor shail ba responsible for maintaining them (e.g. preventing collapse,
clogging or tilting). All flumes and culverts shall be removed as soon as possible
upen completion of construction

The width of the temperary access road across culverts and flumes and the
design of the approaches and ramps shall be adequate for the size of vehicle
and equipment access required. The ramps shall be of sufficient depth and
constructed to prevent collapse of the flumes, and the approaches on both sides
of the flume shall be feathered.

Where culverts are installed for access and a walerbody is expected or possibly
shall be constructed by the dry flume methed, the culvert shall be of sufficient
length to convey the stream flow through the construction zone.

The Centractor shall maintain equipment bridges to minimize soil from entering
the waterbody.

74  Waterbody Crossing Methods

Construction methods pertinent to waterbody crossings are presenied below.
Selection of the most appropriate method at each crossing shall be depicted on
the Construction Drawings but may be amended or changed based on site-
specific conditions (i.e., environmental sensitivity of the waterbody, depth and
rate of flow, subsurface soil conditions, site specific construction considerations,
and the expected time and duration of construction) at the time of crossing. Each
waterbody crossing shall be accomplished using one of the following construction
methods:

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

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

» Flowing Cpen Cut Craossing — Dry Flume Method - (Detail 13)
« Flowing Open Cut Crossing — Dry Dam and Pump Method - (Detail 14)
» Horizontal Directional Drill Crossing - (Detail 15)
» Horizontal Bore Crossing - (Detail 21)
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7.4.1 Non-flowing Open Cut Crossing Method

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

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

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

For intermediate waterbodies, the Contractor shall attempt {o complete
trenching and backfill work within the waterbody {(not including blasting if
required) within 48 hours if practicable as shown on Detail 12.

The Coniractor shalt construct each major waterbody crossing in
accordance with a Site Specific Plan as shown in the Construction
Drawings. The Confractor shall complete in-stream construction activities
as expediently as practicable.

7.4.3 Flowing Open Cut Cressing — Dry Flume Methaod

Where required, the Contractor shall utiize the Flowing Open Cut
Crossing - Dry Flume Method as shown on Detait 13 with the following
"dry ditch" technigues:

« flume pipe shall be installed after blasting ({if necessary), but before
any trenching;

« sand bag or sand bag and plastic sheeting diversion structure or
equivalent shall be used te develop an effective seal and to divert
stream flow through the flume pipe (some modifications to the stream
bottorm may be required in order {o achieve an effective seal);

« flume pipe(s) shal! be aligned to prevent bank erosion and streambed
scour;

» flume pipe shall not be removed during trenching, pipe laying, or
backfiliing activities, or initial streambed restoration efforts; and

 all flume pipes and dams that are not alse part of the equipment
bridge shall be removed as soon as final clean up of the stream bhed
and bank is complete

7.4.4 Flowing Open Cut Crossing - Dry Dam and Pump Method

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

+ sufficient pumps shall be used to maintain 1.5 times the flow present
in the stream at the time of construction;

s at least one back up pump must be available on site;

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

s screen pump intakes shall be installed;

» streambed scour shall be prevenied at pump discharge; and dam and
pumps shall be monitored to ensure proper operation throughout the
waterbody crossing.

7.4.5 Horizontal Birectional Drill Crossings

Where required, the horizontal directional drill method as shown on
Detail 15 shall be utilized for designated major and sensitive waterbodies.
The Contractor shall construct each directional drill waterbody crossing in
accordance with a Site Specific Plan as shown in the Construction
Drawings.

Drilling fluids and additives utilized during implementation of a directional
drill shall be nen-toxic to the aguatic environment.

The Centractor shall develop a contingency plan to address a frac-out
during a directional drill. The plan shall include instructions for monitoring
during the directional drill and mitigation in the event that there is a
release of drilling fluids. Additionally, the waterbody shall be monitored
downstream by the Contractor for any signs of drilling fluid.

The Contractor shall dispose of all drill cuttings and drilling mud at a
Keystone-approved location. Dispesal options may include spreading
over the construction right-of-way in an upland location approved by
Keystone, hauling to an approved licensed landfill, or other site approved
by Keystone,

7.4.6 Horizontal Bore Crossings

Where required, the horizontal bore method as shown on Detail 21 shall
be utilized for crossing waterbodies. The Contracior shall construct each
horizantal bore waterbody crossing in accordance with a Site Specific
Plan as shown in the Construction Drawings.

7.5 Clearing

Except where rock is encountered and at non flowing open cut crossings, all
necessary equipment and materials for pipe installation must be on-site and
assembled prior to commencing trenching in a waterbody. All staging areas for
materials and equipment shall be located at least 10 feet from the waterbody

KEYSTONE PIPELINE, L.P. -51- April 4, 2006
Rev. 3



CONSTRUCTION MITIGATION AND RECLAMATION PLAN

edge. The Contractor shall preserve as much vegetation as possible along the
waterbody banks while allowing for safe equipment operation.

Clearing and grubbing for temporary vehicle access and equipment crossings
shall be carefully controlled te minimize sediment entering the waterbody from
the construction right-of-way.

Clearing and grading shall be performed on both sides of the waterbody prior to
initiating any trenching work. Alil irees shall be felled away from watercourses.

Plant debris or soil inadvertenily deposited within the high water mark of
waterbodies shail be promptly remeved in a manner that minimizes disturbance
of the waterbody bed and bank. Excess floatable debris shall be removed above
the high water mark from areas immediately above crossings.

Vegetation adjacent tc waterbodies which are to be installed by horizontal
directional drill or boring methods shall not be disturbed except by hand clearing
as necessary for drilling operations.

7.6 Grading

The construction right-of-way adjacent to the waterbody shall be graded so that
soil is pushed away from the waterbody rather than towards it when possible.

In order to minimize disturbance to woody riparian vegetation within extra
workspaces adjacent to the construction right-of-way at waterbody crossings, the
Contractor shall minimize grading and grubbing of waterbody banks. Grubbing
shall be limited to the ditchline plus an appropriate width to accommodate the
safe installation of vehicle access and the crossing io the extent practicable.

7.7  Temporary Erosion and Sediment Control

The Contractor shall install sediment barriers across the entire construction right-
ofway at all flowing waterbody crossings.

The Contractor shall install sediment barriers immediately after initial disturbance
of the waterbody or adjacent upland. Sediment barriers must be properly
maintained throughout construction and reinstalled as necessary {such as after
backiiling of the trench} until replaced by permanent erosion conirols or
restoration of adjacent upland areas is complete.

Where walterbodies are adjacent to the construction right-of-way, the Contractor
shall install sediment barriers along the edge of the construction right-of-way as
necessary to contain spail and sediment within the construction right-of-way.

7.8  Trenching

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

The Contractor shall use trench plugs at the end of the excavated trench to
prevent the diversion of water into upland portions of the pipeline trench and te
keep any accumulated upland trench water out of the waterbody. Trench plugs
must be of sufficient size to withstand upslope water pressure.

The Centractor shall conduct as many in-stream activities as passible from the
banks of the waterbodies. The Contractor shall fimit the use of equipment
operating in waterbodies 1o that needed to construct each crossing.

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

The Contractor shall install and maintain sediment barriers around spoil piles to
prevent the flow of spoil into the waterbody.

Spoil removed during ditching shall be used to backfill the trench usually with a
backhoe, clamshell or 2 dragline working from the waterbody bank. Sand, gravel,
rockshield, ar fill padding shall be placed around the pipe where rack is present
in the channel bottom.

7.9 Pipe Installation

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

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

The trench shall be closely inspected to confirm that the specified cover and that
adequate botiom support can be achieved, and shall reguire Keystone approval
prior to the pipe being installed. Such inspections shall be performed by visual
inspection andfor measurement by a Keystone Representative. In rock trench,
the ditich shall be adequately padded with clean granular material o provide
continuous suppert for the pipe.

The pipe shall be pulled intc position or lowered into the trench and shall, where
necessary, be held down by weights, as-buil recorded and backfilled
immediately ioc prevent the pipe from floating.
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The Contractor shall provide sufficient approved lifting equipment to perform the
pipe installation in a safe and efficient manner. As the coated pipe is lowered in,
it shall be prevented from swinging or rubbing against the sides of the trench.
Only properly manufactured slings, belts and cradles suitable for handling coated
pipe shall be used. All pipes shall be inspected for coating flaws and/or damage
as it is being lowered into the trench. Any damage to the pipe and/or coating
shall be repaired.

7.10 Backfilling

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

Trench spoil excavated from waterbodies shall be used to backfill the trench
across waterbodies.

After jowering-in has been completed, but before backfilling, the iine shall be re-
inspectad to ensure that no skids, brush, stumps, trees, boulders or other debris
is in the trench. If discovered, such materials or debris shall be removed from
the trench prior to backfilling.

For each major waterbody crossed, the Contractor shall install a trench breaker
at the base of slopes near the waterbody unless otherwise directed by Keystone
based on site specific conditions. The base of slopes at intermittent waterbodies
shall be assessed on-site and trench breakers installed only where necessary.

Slurred muck or debris shall not be used for backfill. At locations where the
excavated native material is not acceptable for backfill or must be supplemented,
the Contractor shall provide granular material approved by Keystone,

If specified in the Construction Drawings, the top of the backfill in the stream shall
be armored with rock riprap or bio-stabilization materials as appropriate.

7.11 Stabilization and Restoration of Stream Banks and Slopes

The stream bank contour shall be re-established. All debris shall be removed
from the streambed and banks. Stream banks shall be stabilized and temporary
sediment barriers shall be instalied within 24 hours of completing the crossing if
practicable.

Approach slopes shall be graded {o an acceptable slope for the particular soil
type and surface run off centrolled by installation of permanent slope breakers.
Where considered necessary, the integrity of the slope bréakers shall be ensured
by lining with erosion controi blankets,

Immediately following reconstruction ¢of the stream banks, the Contractor shall
install seed and flexible channel liners on waterbody banks as shown in Detail
19.

If the original stream bank is excessively steep and unsiable andfor flow
conditions are severe or if specified on the Construction Drawings, the banks
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shall be stabilized with rock riprap, gabions, stabilizing cribs, or bio-stabilization
measuras to proteci backfill prier tc reestablishing vegetation.

Stream bank riprap structures shall consist of a layer of stone, underlain with
approved filier fabric or a gravel filler blanket in accordance with Detail 20.
Riprap shall extend from the stabilized streambed to the top of the stream bank,
where practicable, native rock shall be utilized.

Bio-stabilization techniques which may be considered for specific crossings are
shown in Details 22, 23, and 24.

The Contractor shall remove equipment bridges as spon as possible after final
clean up.

8.0 HYDROSTATIC TESTING

8.1

B.2

Testing Equipment Location

The Contractor shall provide for the safety of all pipeline construction personnel and
the general public during hydrostatic test operations by placing wamning signs in
populated areas.

The Contracior shall locate hydrostatic test manifolds 100 feet outiside wetlands
and riparian areas {o the maximum extent practicabie.

Test Water Source and Discharge Locations

Keystone is responsible for acquiring all permits required by federal, state and local
agencies for procurement of water and for the discharge of water used in the
hydrostatic testing operation. Keystone shali provide the Contractor with a copy of
the appropriate withdrawal/discharge permit for hydrosiatic test water. The
Contractor shall keep the water withdrawal/discharge permit on site at all times
during testing operations,

Any water obtained or discharged shall be in compliance with permit notice
requirements and with sufficient notice for Keystane's Testing Inspector to make
water sample arrangements prior to obtaining or discharging water. In some
instances sufficient guantities of water may not be available from the permitted
water sources at the time of testing. Withdrawal rates may be limited as stated by
the permit. Under ne circumstances shall an aliernate water source be used without
prior autharization from Keystone.

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

= Source of water with pipeline station number
» Date taken
« Laboratory order number
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« Name of person taking sample

Staging/work areas for filling the pipeline with water shall be located a minimum of
50 feet from the waterbody or a wetland boundary if topographic conditions permit.
The Contractor shall install temporary sediment filter devices adjacent to all streams
that runoff may enter.

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

The Contractor shall maintain adequate flow rates in the waterbody tc protect
aquatic life, provide for all waterbody uses, and provide for downstream
withdrawals of water by existing users.

The Contractor shall not use chemicals in the test water. The Coniractor shall not
discharge any water containing oil or other substances that are in sufficient
amounts as to create a visible color fiim or shean on the surface of the receiving
waler.

Potential hydrostatic water sources for the mainline and the Cushing Extension are
as follows:
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Table 1 - Mainline Drainage Basins and Water Sources

Drainage Basins & Approximate Location Where Plpeline Crosses
Water Sources Water Source {Mile Post)
Pembina River 7
Tongue River 17
Carter Creek 24
Branch Forest River 46
Sheyenne River 167
Logen Dam 290
Nat'| Wildlife Prad. Area 351
Rack Creek 358
Lutz Lake 363
Wolf Creek 387
James River 417
Missourt River 431
Elk Hom River 498
Shell Creek 527
Platte River 837
Big Blue River 568
West Fork Big Biue River 587
Big Blue River 652
Missouri River 743
Grand River 834
Mussel Fork River : 850
Mussel Fork River 858
Silver Creek (East Fork) 865
Sauth Fork Sait River 912
Culver River 872
Pardenne Creek Runs Into Miss. River o988
Mississippi River 1014
Cahokie Creek 1020
Shoal Creek 1048
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Table 2 — Cushing Extension Drainage Basins and Water Sources

Drainage Basins &
Water Sources

Approximate Location Where Pipeline Crosses
Water Source (Mile Posf)

Little Blue River 4.2
Republican River 52.1
Smokey Hill River 76.2
Cottonwood River 117.0
Whitewater River 158.0
Stewart Creek (0.3 mile upstream of Walnut River) 1951
Arkansas River 2061
Salt Fork Arkansas River 238.5
Cimarron River

284 .4

Selected road, railroad, and river crossing pipe sections may be specified to be
pre-tested for a minimum of 4 hours. The water for pre-testing of any road and
railroad crossings shall be hauled by a tanker truck from an approved water
source. Waler for pre-testing of a river crossing may be hauled or takean from the
respective river if it is an approved water source. Since the volume of water
utilized in these pretests shall be relatively small, the water shall be discharged
overland along the censtruction right-of-way and allowed to soak into the ground
utilizing eresion and sediment control mitigative measures.

Selection of final test water sources will be determined based on site conditions
at the time of construction and applicable permits.
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8.3 Filling the Pipeline

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

The Contractor shall provide a fiter of the backflushing or cartridge type with a
means of cleaning without disconnecting the piping. The filter shall have the
specifications of 100 mesh screen. If the cariridge type is used, g sufficient
quantity of cartridges shall be on hand at the filter location. The Contractor shal!
install the filter between the fill pump and the test header. The Contractor shall
he responsible for keeping the backflush valve on the filter closed during the
filling operation. The Contractor shall be responsible for the proper disposal of
materials backflushed from the filter or filter cariridges. The Contractor shall not
be allowed to backflush the filter into the stream or other water source.

During water-filling of the pipeline, the Confractor shall employ the use of fii
pumps capable of injecting waler ino the pipeline at a maximum rate of
approximately 0.7 to 1.0 mile per hour, except as limited by permits or the
maintenance of adequate flow rates in the waterbody, as indicated
approximately as follows:

Nominal O Max. GPM
30" 3000

The Contractor shall restrict fiow rates if necessary to protect aquatic life, provide
for ail waterbody uses, and provide for downstream withdrawals of water by
existing users.

8.4  Dewatering the Pipeline

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

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

The Contractor shall not discharge into state-designated excepticnal value
waters, waterbodies which provide habitat for federally listed threatened or
endangered species, or waterbodies designated as public water supplies, unless
appropriate Federal, State, and local permilting agencies grant written
permission.
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The Contractor shall calculate, record and provide to Keystone the day, date,
time, location, total volume, maximum rate and methads of all water discharged
to the ground or to surface water in association with hydrostatic testing.

The Contractor shall regulate the pig velocity discharge rate (3000 gpm
maximumy), use energy dissipation device(s), and install sediment barriers, as
necessary, to prevent erosion, streambed scour, suspension of sedimenis, or
excassive stream flow., Water must be disposed of using good engineering
judgment so that all federal, state, and local environmental standards are met.
Dewatering lines shall be sufficient strength and be securely supported and tied
down at the discharge end to prevent whipping during this cperation.

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

8.4.1 Splash Pup

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

842 Splash Plate

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

8.4.3 Plastic Liner

In areas where highly erodible soils exist or in any low flow drainage
channel, it is a common practice to use layers of visqueen (or any of the
new construction fabrics currently available) to line the receiving channel
for a short distance. One anchoring method may consist of a small load
of rocks ta keep the fabric in place during the discharge.

8.4.4 Straw Bale Dewatering Structure

Straw bale dewatering structures are designed to dissipate and remove
sediment from the water being discharged. Straw bale structures are
used for on-land discharge of wash water and hydrostatic test water and
in combination with other energy dissipating devices for high volume
discharges. A straw bale dewatering structure is shown In Detail 6.
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9.0 DRAWINGS AND FIGURES

Detail 1 Typical Silt Fence Barrier
Detail 2 Typical Straw or Hay Bale Barrier
Detail 3 Permanent Slope Breakers (Water Bars)
Detail 4 Erosion Control Matting installation
Detall 5 Typical Dewatering Filter Bag
Detail 8 Typical Straw Bale Dewatering Structure
Detail 7 Typical Permanent Trench Breakers
Detail 8 "Dry" Wetland Crossing Method
Detaill 9 Standard Wetland Crossing Method
Detail 10 Push/Pull Wetland Crossing Method
Detail 11 Non-Flowing Water Body Crossing Method
Detail 12 Typicai Flowing Waterbody Crossing Method
Detail 13 Typical Dry Flume Crossing Method
Detail 14 Typical Dam & Pump Crossing
Detail 15 Typical Herizontal Drill {HDD) Site Plan & Profile
Detail 16. Typical Temporary Bridge Crossing
Detail 17 Typical Flume Bridge Crossing
Detail 18 Typical Railcar Bridge Crossing
Detail 18 Flexible Channel Liner Instailation
Detail 20 Typical Rock Rip-Rap
Detail 21 Typical Road Bore Crossing
Detail 22 Streambank Recfamation — Brush Layer In Cross Cut Slope
Detail 23 Streambank Reclamation — Log Wall
Detail 24 Streambank Reclamation — Vegetated Geotextiie Installation
Detail 25 Typical ROW Layout/Soil Handling
Detail 26 Header/Main Crossaovers of Keystone Pipeline
Detail 27 Relocate/Replace Drainage Header/Main
Detail 28 Temporary Drain Tile Repair
Detail 29 Permanent Repair Method of Drain Tiles
Figure 1 Typical Site Specific Plan
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PERMANENT SLOPE BREAKER DETAIL

NDTES:
1. PERMANENT SLOPE BREAKERS TO FROVIDE POSITVE DRAINAGE TO A STABIUZED OUTLET.

2. INSTALLATION SPECIFICATIONS TO BE WODINED BY KEYSTONE AS NECESSARY TO SUMT ACTUAL
SITE CONDITIONS.
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NOTES:

1. INSTALL MATTING IN ACCORDANGE WITH MANUFACTURER'S INSTRUCTIONS.

2. PREPARE SOIL BEFORE INSTALLING MATTING,
DEBRIS, AND THE APPLICATION OF SEED AND FERTIUZER IF NOT USING PRE—SEEGED MATTIMG,

3. EROSION CONTROL MATTING SHALL EXTEND COMPLETELY ACRGSS DISTURBED AREAS TO PROTECT
ERODIBLE SURFACES,

4. BECIN AT THE TCP OF THE SLOPE BY ANCHORING THE MATTING [W A TRENCH.
BACKFILL. AND COMPACT THE TREWCH AFTER STAPLING.

3. ROLL THE MATTING pCWM THE SLOPE IN THE BIRECTION OF THE WATER FLOW.
6, AS AN ALTERNATWE TO STAPLES, WOODEN STAKES CAN BE USED.

7. ENSURE COMPLETE CONTACT BETWEEN THE MWATTING AND THE SLOPE FACE.
CAN BE USE TO ELIMINATE GAPS.

8, INSTALLATION SPECIFICATIONS TO BE MODIFED BY WKEYSTONE AS NECESSARY TO SUIT ACTUAL
SITE CONDITIDNS.

INCLUDING GRADING, REMOVAL OF LARGE ROCKS AND

ADDITIONAL STARLES
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NOTES:
1. MANUFACTURED FLTER BAGS ARE A SUITAHLE ALTERNATVE TO STRAW BALE STRUCTURES FOR TRENCH DEWATERING,
FILTER BAGS SHALL BE INSTALLED AS SPECIFIED BY THE MANUFACTURER.
2. INSTALLATION SPECIFICATIONS TO BE MOODIFIED BY KEYSTONE AS NECESSARY TO SUIT ACTUAL SITE CONDITIONS,
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1.

INSTALL. A STRAW HALE CEWATERING STRUCTURE WHEREVER [V 15 NECESSARY AND AS DIRECTED BY THE
ENVIRONMENTAL. INSPECTOR TD PREVENT THE FLOW OF HEAVILY SILT LADEN WATER INTO WATERHODIES
DR WETLANDS.

DSCHARGE SITE SHOULD BE WELL VEGETATED AMD LOCATED AT LEAST 50 FEET FROM ANY WATERAODY. THE
TOPDGRAPHY OF THE SME SHOULD AE SUCH THAT WATER WILL FLOW INTO THE DEWATERING STRUCTURE AND
AWAY FROM ANY WORK AREAS, THE AREA DNWHSLOPE FROM THE DEWATERING SIMTE MUST BE REASOMAZILY FLAT
OR STAHILIZED BY VEGETATION DR DTHER MEANS TD ALLOW THE FILTERED WATER TO CONTINUE AS SHEET FLOW.

DIRECT THE PUMPED WATER ONTO A STABLE SPILL PAD CONSTRUCTED OF ROCKFILL, WEICHTED TIMBERS, OR A
WOVEN CEOVEXTILE STAKED TO THE GROUND SURFACE, SUCH AS MIRAR &00¥, TERRAFIX 400%W, OR A COMPANY
APPROVED EQUIMALENT. BEYQONWD THE SPILL FAD FORCE THE DISCHARGE WATER INTQ SHEET FLOW USING STRAW
BALES AND THE WATURAL TOPOGRAPHY.

[SCHARGE RATES SHOULE BE SUCH THAT THE CAPACITY OF THE STRUCTURE WILL NOT BE EXCEEDED.

DISCHARGE WATER SHALL BE FORCED INTD SHEET FLOW IMMEDIATELY BEYOND THE SPILL PAD USING A COMBINATION
OF STRAW BALES AND THE NATURAL TOPOGRAPHY, RECESS STRAW BALES, DRIVE TWO

(2) STAKES OR REBAR (NTO EACH BALE TO ANCHOR THEM IN FLACE.

INSTALLATION SPECIFICATIONS TO BE MODIFED BY KEYSTONE AS NECESSARY TO SUIT ACTUAL SITE CONDMONS.
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§.TRENCH BREAKERS TO HE INSTALLED AS SHOWN ON THE COMSTRUCTION DRAWINGS, WHRERE DESCRIBED IN THE PLAN,
AND AS DIRECTED BY KEYSTONE,

2. OPEN WEAVE HEMP OR JUTE SACKS SHALL BE FILLED WITH AN AVERAGE 55 LBS. MIXTURE OF:
1} ONE 1; PART CEMENT AND SIX (6] FARTS SAND O SUBSOLL. OR

2§ ONE (i) PART CEMENT, THREE () PARTS FLYASH, AND FIVE (5) PARFS SAND OR SUBSOIL
3) samp

WITH JUST SUFFICIENT WATER TO PERMIT MIXTURE TQ EXUDE AMD BOND SACHKS TOGETHER,
TOPSOIL 15 NOT TO BE USED IN SACKS.

3.KEY EACH TRENCH BREAKER A MIMIMUM OF OME (1} FT. INTO BOTTOMS AND SIDES OF TRENCH.

4,FOAM TRENCH BREAKERS MAY BE USED |N LIEU OF SAND SACK TRENCH BREAKERS.

5. INSTALLATION SPECIFICATIONS 70 OF MODIFIED BY HEYSTUNE AS NECESSARY T SUIT ACTUAL
SITE CONDIMIONS.
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PLAN VIEW

CONSTRUCTION PROCEDURES:

1. IF A WETLAND IS BEING CULTWATED AN BEING FARMED, NQ WETLAND CONSTRUCTION PROCECURES ARE REQUIRED,
2. FLAG WETLAND HOUNDARIES PRIOR TG CLEARING,
3. KO REFUELING OF MOBILE EQUIPMENT IS ALLOWED WIHIN 100 FEET OF WETLAND. PLACE “NO FUELING® SIGN
POSTS APPROXIMATELY 100 FEET BACK FROM WETLAND DOUNDARY. REFUEL STATIOWARY EQUIPMENT AS
PER KEYSTONE'S SFILL PREVENTION PROCEDURES.

4, |NSTALL TEMPORARY SLOPE BREAKER UPSLOCPE WATHIN 100 FEET OF WETLAND BOLINDARY (F DIRECTED BY
KEYSTONE,

5. CONSTRUCT WHEN DRy, IF POSSIBLE, iF SITE BECOMES WET AT TIME OF TRENCHING, AVDID SOIL COMPAGTION
BY UTILZAING TIMBER RIP-RAP OR PREFABRICATED EQUIPMENT MATS.

6. AVOID ADJACENT WETLANDS. INSTALL SEDIMENT BARRIERS (STRAW BALES AND/OR SILT FENCE) AT DOWH SLOPE
EDGE OF RIGHT—OF—WAY ALONG WETLAND EDGE IF EVIDENT, OTHERWISE INSTALL BARRIER ON BOTH EDGES,

¥. RESTRICT ROOT GRUBBING T OMLY THAT AREA OVER THE DITCHUNE ANED REMOVE STUMPS FROM WETLAND FOR DISPOSAL

8, CONRUCT TRENCH UNE TOPSON. STRIPPING (F TOPSOIL IS NOT SATURATED). SALVAGE TOPSDIL TO ACTUAL DEPTH
DR A MAXIMUM DEFTH OF 12 INCHES,

9. TREMCH THROUGH WETLANDS.

10, PIPE SECTION TO BE FABRICATED WITHIN THE WETLAMD AMD ADJACENT TO ALIGNMENT, CR IN STAGING AREA
OUTSIDE THE WETLAND AND WALKED M.

11. LOWER=IN PIPE, PRIOR TO BACKFILLING TRENCH, IF REQUIRED, TRENCH PLUGS SHALL BE IN3TALLED AS RECUIRED.
BACKFILE, TRENCH.

12. RESTORE GRADE TO NEAR PRE-CONSTRUCTION TOPOGRAPHY, REPLACE TOPSOIL AMD INSTALL PERMAMENT
FROSION CONTROL.

13. IF UNUZED, REMDVE TIMBER WATS OR PREFABRICATED MATS FROM WETLANDS UFON COMPLETIOM.
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CONSTRUCTION PROCEDLURES:
1, FLAG WETLAND BOUNDARIES PRIOR TO CLEARNG.
2. NO REFUELING OF MOBILE EQUIPMENT IS ALLOWED WITHIN 100 FEET OF WETLAND. PLACE “ND FUELING™ SIGN
POSTS APPROXIMIATLY 100 FEET BACK FROM WETLAND DOUNDARY. REFUEL STATIONARY EQUIPMENT AS PER
KEYSTONE'S SPILL PREVENTION PRCCEDLRES.
3. INSTALL TEMPORARY SLOPE BREAKER UPSLOPE WITHIN 130 FEET OF WEFLAND BOUNDARY IF DIRECTED BY
KEYSTCNE.
4. INSTALL TIMBER MATS/RIP—RAP THROUGH ENTIRE WETLAND AREA. EQUIPMENT NECESSARY FOR RIGHT—OF—WAY
CLEARING MAY MAKE ONE (1) PASS THROLUGH THE WETLAND BEFORE MATS ARE INSTALLED.
5. AVOID ADJACENT WETLANDS. INSTALL SEDIMENT BARRIERS (STRAW BALES AND/OR SILT FENCE) AT DOWN SLOPE
EDGE OF RIGHT—OF—WAY AND ALONG WETLAND EDGE AS REGUIRED.
6. RESTRICT RODT GRUBBING TO ONLY THAT AREA OVER THE DITCHUNE AND DITCH SPOJL AREAS AND REMOVE
FROM WETLAND FOR DISPOSAL
7. TOPSOIL STRIPAING SHALL NOT BE REQUIRED (N SATURATED SOIL CONDITIONS.
8. LEAVE HARD PLUGS AT THE EDGE OF WETLAND UNTIL JUST PRIOR TO TRENCHING,
8. PIPE SECTION MAY BE FABRICATED WITHIN THE WETLAND AND ADJACENT TO ALIGNMENT, GR IN STAGING AREA
OLITSIDE THE WETLAND AND WALKED IN.
10. TRENCH THROUGH WETLANDS,
11. LOWER—IN PIFE, INSTALL THENCH PLUGS AT WETLAND EDGES AS REQUIRED AND BACKFILL IMMEDIATELY,
12. REMOVE TIMBER MATS OR PREFASRICATED MATS FROM WETLANDS UPGN COMPLETION.
13.RESTORE GRADE TO WEAR PRE—CONSTRUCTION TOPOGRAPHY, REPLACE TOPSOIL AND INSTALL PERMANENT
EROSION CONTROL.
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SECTION "A-A"

PLAN VIEW

CONSTRUCTION PROCEDLRES:

1.
2

FLAG WETLAND BOUNBDARIES PRIOR TO CLEARING.

NO REFUELING OF MOBILE EQUIPMENT iS5 ALLOWED WITHIN APPROXIMATELY 100 FEET OF WETLAND. PLACE “NO FUELING™ SIGN
FOSTS 100 FEET BACK FROM WETLAND BOUMDARY, REFUEL STATIONARY EQUIPMENT AS PER KEYSTONE'S SPILL PREVENTION
FROCEDURES.

INSTALL TEMPORARY SLOPE BREAKER LPSLOPE WITHIN 100 FEET QF WETLAND EQUNDARY AS DIRECTES BY KEYSTONE.
RESTRICT ROGT GRUSEING TO ONLY THE AREA OVER THE DITCHUNE.

TOPSOIL STRIPPING SHALL NOT BE REQUIRED N SATURATED SOIL CONDITIONS.

UTILIZE AMPHIBIDUS EXCAVATORS (PONTOON MOUNTED BACKHOES) OR TRACKED BACKHOES SUPPORTED BY FABRICATED TIMBER
MATS COR FLOATS TD EXCAVATE TRENCH. W FABRICATED TIMBER MATS ARE USED FOR STABILIZATION, THE BACKHOE SHALL
GRADUALLY MOVE ACRDSS THE WETLAND 8Y MUWVING THE WAY FROM IMMEDIATELY BEMIND TO IMMEODIATELY IN FRUNT OF THE
BACKHOE'S PATH.

AYOID ADJACENT WETLANDS. INSTALL SEDIMENT BARRIERS (SFRAW BALES AND/OR SILT FENCE) AT EDGE OF RIGHT-DF—WAY AND
ALONG WETLAND EDGE |F PRACTICAL.

FABRICATE PIFE IN STAGING AREA QUTSIDE THE WETLAND IN THE EXTRA WORK SPACE AS INDICATED ON THE CONSTRUCTION
DRAWINGS.

LEAYE HARD PLUGS AT THE EDGE OF THE WETLAND UNTIL JUST PRIOR 0 PIPE RLAGEMENT,

. FLOAT PIPE IN PLACE, LOWER—IN, INSTALL TRENCH PLUGS AT WETLAND EDGES WHERE REQUIRED AND BACKFILL IMMEDIATELY.
. REMOVE TIMBER MATS OR PREFABRICATED MWATS DOF NON—NATIVE MATERIAL FROM WETLANDS UPDN COMPLETION.
. RESTORE GRADE TO NEAR PRE-CONSTRUCTION TOPOGRAPHY AND INSTALL PERMANENT ERCSION CONTROL
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1. METHOD APPLIES YO CROSSINGS WHERE NOD FLOWING WATER IS FRESENT AT THE TIME OF CROSSING OR AS QTHERWISE
SHOWN ON THE CODNSTRUCTION DRAWINGS,

2. CONTRACTOR MAY “MANLINE THROUGH™ THE CROSSING OR UP TO BOTH SIDES DF THE CROSSING; STRING, WELD, COAT
AND WEIGHT {IF NECESSARY), USING THE MAINUNE CREW WITH THE PIPE SKIDDED OVER THE CROSSING.,

3. HO REFUELING OF MOEILE EQUIPMENT WITHIN APPROXIMATELY 100 FEET OF DRY CHANNEL. REFUEL STATIONARY EQUIPMENT AS
PER KEYSTONE'S SPILL PREVENTION PROCEDURES.

4. INSTALLATION OF TEMPORARY EQUIFMENT CROSSING 1S OPTIONAL AT THE DISCRETICN OF KEYSTONE

5. M AGRICULTURAL LAND, STRIP TOPSOIL FROM SPOIL STORAGE AREA. STCOCKFILE TOPSOIL AND SPOIL SEPARATELY,
TAPSOIL AND SPOIL WILL MDT BE STOCKPILED IN THE CROSSING CHAWNNEL AMD WILL BE PLACED A MINIMUM OF
10 FEET FROM CROSSING BANKS WITHIN THE CONSTRUCTION RIGHT OF WAY,

6. CONSTRUCT SEDIMENT BARRIERS ACROSS THE ENTIRE CONSTRUCTIOM RIGHT OF WAY FOLLOWING CLEARING AND GRADING AND
MAINTAIN {#HMIL CONSTRUCTION OF THE CROSSING. ERCSION CONTROL MEASURES SHALL BE REINSTALLED IMMEDIATELY
FOLLOWING BACKFILLING OF TREWCH AMO STABILIZATION OF BANKS. BARRIERS MAY BE TEMPORARILY REMOVED TO ALLOW
CONSTRUCTION ACTMITIES BUT MUST BE REPLACED BY THE END OF EACH WORK DAY.

7. IN-STREAM SPOIL TO BE STORED OUT OF THE STREAM CHANNEL A MINIMUM DF 10 FEET FROM HIGH HANK AND WITHIN
THE COMSTRUCTION RIGHT OF WAY.

8. BACKFILL WITH NATIVE MATERIAL
5. RESTORE CROSSING CHANNEL TO APPROXIMATE PRE-CONSTRUCTION PROFILE AMD SUBSTRATE.
10. RESTORE CROSSING BANKS TO APPROXIMATE ORIGINAL CONDITION AND STABIIZE WITH EROSION CONTROL.
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CONSTRUCTION PROCEDURES:

1.

FIGHT—0F-WAY BOUNDARIES AND WORK SPACE LIMITS SHALL BE CLEARLY DEUNEATED. STAGING
FOR MAXELF SHALL BE LOCATED A MIMIMUM OF 10 FEET FROM WATERBODY.

CLEARING UMITS WILL BE CLEARLY OEUNEATED AND A 10 FOOT VEGETATIVE BUFFER STRIP DETWCEHW
DISTURBED AREA AND THE WATERBODY SHALL BE MAINTAINED TO THE EXTENT POSSIBLE, ALL
CLEARING SHALL BE MINIMIZED TO THE EXTENT POSSIBLE AND TO OMLY THAT NECESSARY FOR
CONSTRUCTION. WOOPY VEGETATION SHALL BE CUT AT GROUND LEVEL. AND THE STUMPS/ROOTS
LEFT IN PLACE TO THE EXJENT POSSIBLE.

TDRPSOIL. SHALL BE STRIPPED FROM THE DITCH LINE IN ALL WETLANDS RIPARIAN.

" CONTRACTOR SHALL INSTALL SIGNS APPROXIMATELY 100 FEET MINIMUM FROM EACH WATERBDDY

-AND WETLAND TO IDENTIFY THE HAZARDOUS MATERIALS EXCLUSION AREA.
EROSION AND SEDIMENT CONTROL

A. CONTRACTOR SHALL SUPPLY, INSTALL AND MAINTAIN SEDIMENT COMTROL STRUCTURES, AS
DEPICTED OR ALDNG DOWN GRADIENT SIIES OF WORK AREAS AND STAGING AREAS SUCH THAT
NO HEAVILY SILT LADEN WATER ENTERS WATERBODY OR WETLAND,

B, NO HEAVILY SILT LADEN WATER SHALL BE DISCHARGED DIRECTLY OR INDIRECTLY INTO THE
WATERBODY. ALL FRDSION AND SEDIMENT CONTROL STRUCTURE LOCATIGNS AS DERICTED ARE
APPROXIMATE ANO MAY BE ADJUSTED AS DIRECTED BY THE COMPANY INSPECTCR TO SUR
ACTUAL SITE CONDITIONS. SILT FENCE OR STRAW BALE INSTALLATIONS SHAtL iNCLUDE
REMOVABLE SECTIONS TO FACILTATE ACCESS DURING CONSTRUCTION.

C. SEDIMENT LADEN WATER FROM TREMCH DEWATERING SHALL BE DISCHARGED TO A WELL

VEGETATED UPLAND AREA, INTO A STRAW BALE DEWATERING STRUCTURE OR GEOTEXTILE FILTER
BAG., SEDIMENT CONTROL STRUCTURES MUST BE IN PLACE AT ALL TIMES ACROSS THE
DISTURBED CONSTRUCTION RIGHT OF WAY EXCEPT DURING EXCAVATION/INSTALLATION OF THE
CROSSING PIPE.

D. SQFT DITCH PLUGS MUST REMAIN IN FLACE AT CONVENIENT LOCATIONS TO SEPARATE MAINLINE
OITCH FROM THE WATERBODY CROSSING UNTIL THE WATER CROSSING IS INSTALLED AND
BACKFILLED.

E. TRENCH BREAKFRS ARE TO BF INSTALLED AT THE SAME SPACING AND IMMEDIATELY UPSLOPE OF
PERMANENT SLOPE BREAKERS, DR AS DIRECTED BY THE COMPANY.

CONTRACTOR SHALL MAINTAIN HARD PLUGS IN THE DITCH AT THE WATERBODY UNTIL JUST PRICR TO
PIPE INSTALLATION. CONTRACTOR SHALL EXCAVATE THENCH AND INSTALL PIPE AS EXPEDIENTLY AS
PRACTICAL TO REDUCE THE DURATION OF WORK ACTVITIES IN THE WATERBOUY BED.

CONTRACTOR SHALL FLACE TREMCH SFOQIL ONLY IN CERTIFICATED WORK SPACE AND A MINIMUM OF
10 FEET FROM THE WATERBODY BANKS TO PREVENT ENTRY OF SPOQIL INTO THE WATERBODY.
SPOIL SHALL BE CONTAINED AS NECESSARY USING EfTHER A STRAW BALE BARRIER OR AN
EARTH/ROCK BERM.

CONTRACTOR SHALL RESTORE THE WATERBCDY AND BANKS TD APPROXIMATE PRECONSTRUCTION
COMTOURS, UMLESS OTHERWISE APPROVED BY THE COMPANY. CONTRACTOR SHALL IMSTALL
PERMANENT EROSION AND SEDIMENT CONTROL STRUCTURES AS INDICATED. ANY MATERIALS
PLACED |N THE WATERBODY TD FACILITATE CONSTRUCTION SHALL BE REMOVED DURING
RESTORATION. BAMKS SHALL BE STABIUZED AMD TEMPORARY SEDIMENT RARRIERS INSTALLED AS
SOOM AS POSSIBLE AFTER CHRGSSING, 8UT WiTHIN 24 HOURS OF COMPLETING THE CROSSING.
MAINTAIN A SILT FENCE OR STRAW BALE BARRIER ALONG THE WATERBODY AND WETLAMD
HOUNDARIES UNTIL VEGETATION IS ESTABLISHED IN ADJACENT DISTURBED AREAS.

VEHICLE CROSSING CAW BE CONSTRUCTED USIKG EMHER A FLUME CROSSING OR A TEMPORARY
BRIBGE, VEHICLE CRASSING ONLY REQUIRED IF STREAM SUPPORTS A STATE DESIGNATED FISHERY.
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CONSTRUCTION PROCEDURES:

1. MARK OUT AND MAINTAIN UMAS OF AUTHORIZED WORK
AREAS WITH FENCING OR RLAGGING TAPE TO AVOID
NHECESSARY DISTURBANCE OF VEGETATION. ENSURE
EQUTF'MENT CPERATORS WORKING OM THE CRGSSING HAVE
BEEN BRIEFED ABQUT THIS PLAN AMD THE MEASURES
NEEDED TO PROTECT WATER QUALITY.

2.AL NECESSARY EQLI]PMENT AND MATERIALS TO BUILD THE
FLUME MUST BE ON STE OR READILY AVALABLE FRIOR
T0 COMMENCING {N—WATER WQRK.

3.70 THE EXTENT POSSIBLE, MAINTAIN A MINIMUM 10 FT.
VEGEFATWE BUFTER STRIF BETWEEM DISTURBED AREAS
AKD THE WATERCOURSE. [NSTALL AND MAINTAIN A SILY
FENCE OR STRAW BALE BARRIER UPSLOFE OF THE BUFFER
STRIP ON EACH SIDE OF THE WATERCOURSE.

4. CONTRACTOR SH.ALL SUF“F’L’!I INSTALL AND MAWTAIN SECIMENT
CONTEQL STRUCTU AS DEPICTED OR ALONG DOWN GRADIENT
SIDES OF WORK AREA§ ANIJ STAGING AREAS SUCH THAT ND
HEAVILY SILT LADEN WATER ENTERS
. NO HEA‘:"JLY SILT LADEN WATER SHALL 8E DISCHARGED DIRECTLY

E STREAR.

b. ERDSIUN AND SEDIMENT CONTROL STRUCTURE LOCATIONS AS
DEFICTED ARE APFROXIMATE AND MA DJUSTED AS DIRECTED
BY THE COMPANY INSPECTOR 70 ACTUAL SITE CONDITIONS,

£.SILT FENCE OR STRAW BALE NSTALLATIONS SHALL JNCLUDE
REMOVABLE SECTIONS TD  FADILITATE ACCESS DURING
COMSTRUCTION. UTILIZE STRAW BALE BARRIERS ONLY IN LIEU

OF A SILT FENCE WHERE FREQUENT ACCESS IS REQUIRED.

d, SEDIMENT LADEN WATER FROM TREMCH DEWATERING SHALL BE
DISCHARGED TCI A WELL VEGEI'ATECI UPMND AREA INTO A STRAW
BALE DEWATERING STRUCTURE LE FILTER EAl

e. SEDIMENT CONTROL STRUCTURES MUST BE lN FLACE AT ALL
TIMES ACROSS THE DISTURBED PORTICHNS OF THE RIGHT--OF —WAY

EXCEPT DURING EXCAVATION/INSTALEATION OF THE CRO?SING PIPE.

f. SOFT DITCH PLUGS MUST REMAIN i FLACE AT CONVEMIENT
LOCAYONS TO SEFARATE MAINLINE DITCH FROM THE RIVER
gﬁggﬁlﬂﬁ UNTIL THE RIVER CROSSING IS INSTALLED AND

5.PIPE_SHALL HE STRUNG AND WELDED FOR READY INSTALLATIOM
PRIOR TD WATERCOURSE TREMCHING.

6. FLUME CAPACITY DURING DRY CROSSING SHatt, BE SUFFICIENT
TO ACCOMMODATE 1.5 TIMES THE FLOW MEASURED AT THE TIME
OF CONSTRUCTION PROVIDED THAT THE FLUMES WILL BE M PLACE
NOT MORE THAN 96 HOURS AND NO F'RECIPJTNI'IDN IS FORFCAST.
FLUME CAPACITY FOR VEHICLE ACCESS SHALL BE SUFFICIENT TO

QEXCAVATE TRENCH THROUGH PLUGS AMD UNBER fLUME FROM BOTH
SIDES,  WORK |S TO BE COMPLETED AS QUICKLY AS FOSSIALE.
o. LOWER N PIPE BY PASSING UNDER FLUME AND BACKALL
IMMEDIATELY WITH SPOIL LIATER
b.IT )5 NOT WEGESSARY TO DEWKIER THE IW-STREAM TRENCH,
HOWEVER, DISPLACED WATER SHALL BE PLMPED TO A STABLE
U&LAND Eﬁ_?EA TG AVOID GVERTGPRING OF DAMS DURING FIPE
c. |F THE SPOIL MATERIAL IS NOT SUIFABLE, USE IMPORTED
CLEAN GRANULAR MATERLAL

RAN A
. [F BLASTING 'S REQUIRED, USE CONTROLLED BLASTING VECH=
MIQUES TO F'REVENT DAMAGE T THE FLOW CONVEYANCE
SYSTEM, ALTERNATNELY, BLASTING MAY BE ACCOMPUSHED
E&:EDFI!BUTF?D FLUME INSTALLATIDN BY DRILUNG THROUCGH THE

10. EXCAVATED MATFRIAL MUST NOT BE STCCKPILED WITHIN 10 FT.
OF THE WATERCOURSE. THIS MATERIAL SHALL BE COMTAINED
1O _PREVENT SATURATED SOIL FROM FLOWING BACK INTO
THE WATERCOLRSE.

o

11. DEWATERING OF 'EHE OKLAND TRENGH SHOULD OCCUR N A
STABLE VEGETATED ARFA A MINIMUM OF 50 FT, FROM ANY
WATERBODY., THE PUMP DISCHARGE SHOULD BE DIRECTED
ENTO A STABLE SPILL PAD CONSTRUCTED OF ROCKFILL OR
TIMBERS TO PREVENT LOCALIZED £RDSION. THE BiSCHARGE
WATER SHOULD ALSD BE FORCED |NTD SHEET FLOW
[MMEDI&TELY BEYOND THE SPILL PAD BY USTHG STRAW BALES
AND THE NATURAL TOPOGRAPHY.

12, FEUMES SHOULD BE REMOVED AS 500N AS POSSIALE, WHEN NG
%EEGERLL%EQHJREEMEDR PIPE LAVING OR FOR RDAD ACCESS, 1N

NER:

6, REMOVE THE VEHICLE CROSSING RAMP. BAMKS ARE TO BE
RESTORED 10 A STABLE ANGLE AND PROTECTED WITH
ERDSION RESISTANT MATERIAL COMPATIELE WITH THE FLOW
CONDMONS {E.G., EROEION COWTRO! BLAMKETS, CRIBBING,
ROCK RIP- ETC.) TO THE MAYIWUM EXTENT POSSHLE
BEFORE REMOVING THE_ DAMS.

b.REMOVE DOWNSTREAM DAM.

¢. REMOVE URSTRFAM OAM.

d. REMOVE FLUME.

e CDMF‘LETE BANK TRJMMING MD ERCISIDN FROTECTION. IF
SANDBAGS ARE USED FUI PLACE AND REMOVE BY
HAND TD A\"UJD EQUIPMENT BREAK]NG BAGS.

13.RESTORE THE STREAM BED AND BANKS
APPROXIMATE PRE—CONSTRUCTION DDNTDURS BUT NOT TO

PASS THE 2 YEAR DESIGN FIOW OR THE FLOW REASONABLY ENPECTED EXCEED 2 HORIZONTAL TO 1 VERTICAL

TO DCCUR DURING THE {NSTALLATION, EXCESS FLUMES REQUIRED FOR
Iﬁ%ggggu'}}iéﬂ ACCESS SHALL BE CAPPED DURING DRY CROSSING

7.ENSURE THAT THE DAMS AND VEHICLE-CROSSING ARE LOCAYED
FAR ENCUGH APART TO ALLOW FOR A WIDE EXCA‘-’)\“UN F]._LIME‘S
ARE TG BE SET WiTH 10 PERCENT R DIAMET
STREAMEED LEVEL WHERE SQIL CUNDIT]ONS PERMIT THERE'HSE
INSTALLED AT STREAM GRADE AND SLOPE}.

B.PLACE IMPERVIOUS UAMS AT EACH END OF THE FLUME, UPSTREAM
FIRST, THEN DOWNSTREAM. ACCEPTABLE ALERMMS INCLLIDE
GRAVEL WITH RIP-RAP PROTECTION, SAND STEEL PLATE AND
ROCKFILL, DURING INSTALLATION, [NSTALL AN Il:{PER\HOUS MEMBRANE,
I NECESSARY, TO LIMIT LEAKAGE, DAMS MAY NEED KEYING INTO
THE BANK AND STREAMBED.

a.INSTALL PERMANENT ERDSION AND
SEQRIMENT CONTROL STRUCTURES AS INDICATEDF DN A SOE
SPECIFIC B.ASIS I THE ABSENCE OF SITE SPECIFIC [NFOR-—
MATIO FLEXIBLE CHANNEL LINER SLICH A5 MAC C125 OR
€350 '&H]CH 1S CAPABLE OF WITHSTAWOING AMTICIPATED FLOW
gigﬁl!.rtl. [}E_LiNSI'ALLED ALTERNATIVELY, ROCK RIP-RAP SHALL

ANY MATERIALS PLACED IN THE STREAM TO TACILITATE
CDHSTRUCTIUN SHALL BE REMOVED OURING RESTORATION,
BANKS SHALL BE STP«BIUZED AND TEMPDRARY SEDIMENT
BARRIERS INSTALLED AS SOON AS POSSIBLE AFTER CROSSING,

BUT WITHN 24 HOURS OF COMPLETING THE CROSSING.

e MAINTAIN A SILT FENCE OR STRAW BALE BARRIER ALONG
THE WATER COURSE UNTIL YEGETATION JS ESTABLISHED [N
ADJACENY DISTURBED AREAS.
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R \‘ TRENCH RETAIN A 10 FT. YEGETATWE
FUMP e - e - BUFFER TO THE EXTENT POSSIBLE
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NEW PIPELINE IF YRENCH SIDES BECOME

UNSTABLE AND COULD COLLAPSE,

SUMP LINED WITH ROCK ALLOW TRENWCH TO REFILL WITH
RIP—RAP 1F NECESSARY WATER AKD PLACE FIFE
TO REDUCE TURBIDITY UNDERWATER.
PA_A! NOTES:
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CONSTRUCTION PROCEDURES:

. WHERE MNECESSARY, OBTAIN F‘RIOR APPROVA|. BEFORE USING

THE DAM AND PUMP METHOD
IF THERE 1S ANY FLOW IN THE WATERCOURSE, INSTALL

10,

"STAGING AREAS ARE TO BE LOCATED AT LEAST | FROM
THE WATER'S EDGE {WHERE TOPOGRAPHIC L‘.ONDITIONS F'ERMIT)
AND SHAIL BE THE MINIMUM SIZE NEEDED.

PLUMPS TO MAINTAMN STREAMFLOW AROUND THE BLOCKED 11. DAMS ms TO BE MADE OF STEEL PLATE, INFLATABLE PLASTIC
OFF SECTIONS OF CHANNEL. THE PUMP IS TO BAVE 1.5 DAM EIAGS COBBLES, WEIL GRADED ccwesn-: GRAVAL FILL,
TIMES THE PUMFING CAPACITY OF AMTICIFATED FLOW. oR h UAM AY D KEYING INTO THE SAMKS AND
A SECOND STANDEY FUMP OF EQUAL CAPACITY IS TO HE STREAMBEIJ ENSURE THM e DAM AND VEHICLE CROSSING
READILY AVAILABLE AT ALL TIMES., AN ERERGY DISSIPATOR ARE LOCATED FAR ENOUGH APART 10 ALLOW FOR A WIDE
KTREAMBED. OF STREAMBANK EROSION. - T FIE. CROSSING EXGAVATION. ' CAC FLUMES USED UNDER VERICLE CROSSING
IS PROLONGED SEVOND. ONS. DAY THE QPERAION NEEDS PURING DRY GROSSING.
[0 5 MONTERED S 12 DEUTS 588 EIVET DU I OSSP ODUTENG
. SCHEDULE INSTREAM ACTIVITY FOR LOW FLOW PERIODS IF FROM ANY WATEREODY. THE PUMP DISCHARGE SHDULD
PoSSILE ESCEEE{“EENMS%Q TWBERS T PREVENT LOGALIIED =
MARK QUT AND MAINTAN LIMITS OF AUTHORIZED WORK EROSION. THE DISCHARGE WATER SHOULD ALSO a£ FORCER
AREAS WITH FENCING UR FLAGGING TABE TO AVOID INTO SHEET FLDW IMMEDIATELY BEYDND THE SPiL. PAD BY
UNHECESSARY DISTURBANCE OF VEGETATION. ENSURE USING STRAW BALES AND THE NAJURAL TOPOGRAPHY DISCHARGED
EQUIPMENT DPERATORS. WORKING ON THE CROSSING HAVE WATER SHALL NQT BE AILOWED TOY FLOW [NTO AMY WATERCOLRSE
BEEN HRIEFZD ABOUT THIS PLAN AND THE MEASURES DR WETLAND. IF T i5 NOT POSSIBLE TO DEWATER THE
NEEDED YO PROTECT WATER QUALITY.  INSTALL PRE-WORK EXCAVATION DUE 7O SOILS WITH A HIGH HYDRAULIC COl g
SEDIMENT CONTROL MEASURES AS SPEGIFIED IN THE FLAN. THE EXCAVATION AND PIPE BLACEWENT IS 10 8E CARRIED OUT IN
RS S MM 10 L i T MR e X
F
RATALE, FHIOR 10 COUNIONG DL TER CONTRUETON e RN T L S0 TR
13, EXCAVATE TRENCH THROUGH PLUGS AND STREAMBED FR
FOR INSTALLATION PRIDR TO WATERCOURSE TRENCHING. BOTH SIDES, RE_posmgN‘P\ég DISCHARGEEAEESE AS NE%CE?ES'ARY
LOWER
B, RO MR, e Lo, s e T 1 oo st B
. £ STREAM B A
o.NG_HEAWLY SIT [ADEN WATER SHALL B DISCHARGED DIRECTLY 14, CORTRACTOR %ﬁ%ﬁcﬁﬁgﬂﬁﬁﬁ& coouRe ROTR N T
EXCEED 2 HORIZONTAL TD 3
b. ERQSION AND SEDIMENT CONTROL STRUCTURE LOCATIONS AS
DEPICTED. ARE APPROXIMATE aND MAY BE ADJSTED AS DIREGTED o CONTHARTOR Ghfl HiSTAcl FERMANENT EROSION AND. e
Br THE COMPANY INSPECTOR TO ACTUAL SIE CONDETIONS. SPECIHC BASIS, | IN' THE ASSENCE OF SITE SPECIC INFOR—
e ST FENCE QR STRAW BALE INSTALLATIONS SHALL iNCLUDE MATION, A FLEXIHLE CHANNEL LINER SUCH AS NAG C125 OR
cgﬂ%!&%gﬁ{hﬁi‘iﬁsﬁm FACI%EE ACCESSS DOUMRLYGIN UBU g3e0 W WHICH |5 CAF’ABLEL o w|11;iHST¢NDAN{: ANRLIPATED FLOW
o S R AR R B T e i
b. ANY MATERIALS PLACED IN THE STREAM TQ FACILITATE
DISCHARGED TO A WELL VEGETAFED UPLAND MEA 'NTD A STRAW CONSTRUCTION SHALL BE REMOVED DURING RESTORATION,
DEWATERING STRUCTLIRE OR GEOTBmLE BANKS SHALL BE STABILIZED AND TEMPORARY SEDIMENT
5. SEDIMENT CORTROL. SIRUGTURES MUST B 1N PULACE &% 4 BARRIERS INSTALLED AS SOON AS POSSISE' AFTER CROSSING,
TIMES ACROSS THE DISTURB PORTIONS OF THE RIGHT—UF—WAY WITHIN 24 HDURS oF COMPLE“NG THE CROSSING.
BURING EXCAVATION NSTN.[J\HON aF THE CROSSING PIPE. c. MNNTH A 5"_]‘ FENCE OR HARRIER ALONG
" CORATIONS. 0 SEPARATE MAINLINE. DIICH FROM THE RVER ' e SATER Go0mce AT VEGETATON s ESUABLSHED
GROSSING UNTIL' THE. RVER CROSSING I INSTALLED AN ACENT DISTURBED
ek o AR o B ‘CONIODRED, T0 A STASLE, AGLE ALG PROTECTED
TGO THE EXTENT POSSIBLE, M‘\INTNN A MINIMUM 10 FEET WITH EROSION RESlSTM"I'I' WMATERIAL DOMPATIBLE W
VEGETATIVE. BLFFER ETRIF HETWEEN DISTUREED AREAS AND THE VELDCITY BETWEEN DAMS (E.G., EROSION CONTROL BLANKETS
WATERCOURSE.  INSTALL AND MNNTAIN A ST FENCE UPSLOPE CRIBBING, ROCK RIF—RAPR, ETC.). DAMS ARE TO BE REMOVED
T B TR N A ke OFp yHE WATERCOURSE, DOWNSIREAM FIRST. KEEP PUME RUNNING UNTIL NORMAL FLOW
THE =T FENCE SHOULD INCURF‘ORATE REMOVABLE "GATES" AS IS RESUMED, COMPLETE BHANK TRIMMING AND EROSION PROJECTION.
REQUIRED. TO ALLOW ACCESS WHILE MAINTAINING OF [T SANDBAGS ARE LSED FOR THE DAMS, (ELACE AND REMOVE BY
REPLACEMENT FOR OVERNIGHT OR DURING PERIODS OF RAINFALL. HAND TO AVOID EQUIFMENT BREAKING BA
- CONSTRUCT. A TEMPORARY SUME UPSTREAM OF THE DAM AND
LINE WITH ROCKFILL IF A NATURAL FOOL DOES NOT EXIST,
INSTALL THE PUMF OR PUMP INTAKE IN THE FOOL OR SUMP.
DISCHARGE WATER D ONTG AN ENERGY DISSIPATOR DOWNSTREAM
F THE WORK A
. EXCAVATED MATERIAL MUST NOT BE STOCKPILED WITHIN 1D FT.
OF THE WATERCOURSE. THIS MATERIAL MUST BE CONTAINED
WITHIN BERM_CONTAINMENT, WiTtl, SECONDARY SIT FENCE
PROTECTION TO PREVENT SATURATED SQIL FROM FLOWING
EACK TG THE WATERCOLRSE,
- CHEMICALS, FUELS, LUERICATING OLS SHALL NOT BE STORED
Al EQUIFMENT REFUELED WITHIN 100 F1. OF THE WATERBODV.
BURPS ARE 1O Be REFUELED 18 PER THE Spcl PLANG.
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SOIL BORING THE GEOMRTRY OF THE
NOTES: '

1. EQUIPMENT TO SE SUPPORIED DM THE 25 It (7.5 m) (TYR)
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CURB
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STRINGER
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TYPICAL TEMPORARY CRIB ABUTMENT

LOG GRIB _ﬁa BACK A MiN. OF B.
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BRIDGE APPROACH TG BE

ADEQUATELY STASILIZED

PLAN

\— USE ROCK CORDURDY. DR COARSE GRAVEL
PLACED OVER A MON-WOQVEN GEOTEXTILE
SUCH A5 AMUOCD 4553 OR EQUIVALENT
TO FORM STABLE APPROACH ROADS

BRIDGE LENGTH )
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CONSTRUCTION PROCEDURES:

IN GENERAL TERMS, THE FOLLOWING 15 A SEGUENCE OF CONSTRUCTION
PROCEDURES THAT ARE RECOMMENOED TO BE FOLLOWED FOR
TEMPORARY BRIDGE CROSSINGS:

1.

A PORTABLE BRIDGE, FLEXI~FLDAT, OR FLUMED VEHICLE CROSSING

MAY BE SUBSTITUTED FOR THE TEMPORARY BRIDGE. IT 15 IMPORTANT
THAT THE SIZE OF THE TOTAL OPEMING BE SELECTED S0 THE STRUCTURE
CAN SAFELY PASS FLOOD FLOWS THAT CAN REASONABLY BE EXPECTED
TO OCCUR DURING THE LFE OF THE CROSSING,

DETERMINE BRIDGE LENGTH REQUIRED AND FOLIOW EITHER

METHQD A} CR B) FOR DETERMINING THE OPEMING

SIZE. IF A) IS FOLLOWED, A MINIMUM 65 #. SETBACK FROM

TOP OF BANK MUST BE PRESERVED AS A "NO DISTURHANCE AREA.”
IF ABUTMEMTS OR PIERS !N THE STREAMBED ARE REQUIRED,
METHODR B} IS TO BE FOLLOWED.

INSTALL. THE BRIDGE IN A MANNER THAT WILL MINIMIZE

SEDIMENT ENTERING THE WATER. STRINGERS MUST BE DESIGNED

TC SUPPCRT THE LCADS EXPECTED ON THE BRIDGE, CURRS MUST
BE INSTALLED ALONG THE EDGE OF THE

DECK TQ CONTAIN SEDIMENT AND DEHRIS ON THE BRIDGE.
FASTEMERS CONNECTING COMPOUMENTS MUST BE STRONG ENCUGH TD
HOLD THEM N POSITION DURING THE UFE OF THE BRIDGE. CRIBS
ARE TO BE FILLED WITH ROCK QR COBBLE. RIP—RAP EROSION
PROTECTION IS TO BE PLACED ARQUND THE CRIBS AND ON ANY
FILL SLOPES PROJECTING JNTO THE WATERBODY.

ROAD APPROACHES LEADING TO THE BRIDGE MUST BE RAISED AND STABLE
S0 EQUIPMENT LDADS ARE SUPPORTED A SUFFICIENT DISTANGE BAGK

FROM THE WATER TO REDUCE SEDIMENT AND DEBRIS ENTERING

THE WATERBODY FROM EQUIPMENT TRACKS. THIS MAY REQUIRE USING
MATERIALS SUCH AS GRAVEL., ROCK OR CORDUROY. DO NOT USE

SOIL TO CONSTRUCT DR STABILZE EQUIPMENT BRIDGES. IF CUTS

ARE, NEEDED TO OBTAIN A SATISFACTORY GRADE, THEY ARE TO BE DUG
WITH SIDE DITCHES AND STABLE SLOFES. ERDSION AND SEDIMENT CONTROL
MEASURES ARE TO BE INSTALLED TO KEEP SEQIMENT ON LAND

{E.G., SILT FENCING, FILTER CLOTH, RIP—RAP, SEED AND MULCH, ETC.)

MAINTAIN A SILT FENCE ON EACH SIDE OF THE WATERBODY EXTENDING
A MINIMUM OF 10 7t. BEYQND THE WIDTI4 OF DISTURBANGCE UNTIL
VEGETATION HAS BEEM ESTABUSHED IN UPSLOPE AREAS.

PERIODICALLY CHECK BRIDGE INSTALLATION AND REMOVE ANY BUILD—UP OF
SEMENT QR DEBRIS ON THE BRIDGE. DISPOSE OF THIS MATERIAL IN A LOW
LYING AREA AT LEAST 100 fi. FROM THE WATERBOGY.

REMOVE TEMPORARY CROSSINGS AS SDON AS POSSIBLE AFTER FINAL
CLEAN-UP. MATERIALS PLACED ALOWG THE WATERBOODY SHOULD BE
COMPLETELY REMOVED DURING FINAL CLEAN-UP, REMOVAL SHOULD NOT

NOT DCQCUR ODWSIDE THE CONSTRUCTION WINDOWS.

SURPLUS GRAVEL IS TO BE SPREAD OM THE RIGHT-OF WAY AS GRAVEL
SHEETING, IF GRADATION 15 SUITABLE, OR MOVED AT LEAST 100 #

FROM TCOP OF BANK FOR DISPOSAL. BRIDGE MATERIALS ARE TQO BE REMOVEDR
FROM THE CROSSING AREA. THE WATERDODY BED AND BANKS ARE TO BE
RESTORED TO A STABLE ANGLE AND PROTECTED WTH EROSIOM RESISTANT
MATERIAL COMPATIBLE WITH THE EXPECTED FLOW CONDIMTIONS,
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SECTION ‘A=A

CONSTRUCTION PROCEDURES:

THE FELLOWING 15 A SEQUENCE OF CONSTRUCTION AND WTHGATION
WMEASURES TO HE FOLLCWED AT ALL TEMPORARY FLUME VEHICLE CROSSINTS,

& PORTANLE FlLEX-FLOAT, UR TEMPGRARY BREGE WMAY HE SUBSTRUTED
FOR THE TEMPORARY FLLME CROSSING.

THE LEMGTH OF THE FLUME SHALL EE SUFFHOIENT TO SPAN THE EMTIRE

AREA RELAARED FOR VEHICULAR ACCESS, EXTENDING 4 FE. BEYOND TOE

GF FILL MATERIAL, SO TREMCHING Wilt NOT AFFECT THE ROAD CROSSING.

A LOMGER FIPE 15 TO BE USED, IF NEEDED, TO WMAHTAIN STABLE SIDE SLOPES,
FLUME CAPACHTY TO EE BASED OH THE 2-YEAR DESIGH FLOW DR MAXIMUM
FLOW AHTICIPATED T DOCUR DURMG INSTALLATION, AS SPECFED IN
COMSTRUCTION DQGUMENTS.

WHERE FRACTICAL, BACKFILL AROLIND THE FIPES AT THE RDAD WiTH CLEAH,
COAMREE ROCK FiLL WATERWL. |F SCOUR 15 POSSIALE, RE~-FAP IS5 TO BE
PLACED OH THE STREAL BZD DOWH-STREAM OF THE PIPE DUTLET EXTEMHONG
A MHMUG CF TWO PPE DIAMETERS. ALTERMATIVELY, TIMEER EOUIPMENT
MATS, £4M0 BAGS OR TIMEER CORDUROY MAY BE LSER TD FORW THE TRAVEL
SURFACE.

TD REQUCE MUD ENTERING THE WATER FROM EQUIPMENT TRACKS, THE APPRCACH

fLOCATE 50 THENOHING DOFS NOT A 4
| AFFECT THE TENPORARY GCRUSSING

. ———— |+, + 3
T T T %!_
-
B now 2
L -
o
Jola b - wLede L
[ S, Y e TOP OF GANK
RP=FP D USE_RDCK_CORDURDY OR TINDER MATS
?mnm PF;OTEE‘F‘ID TO FoAY STASLE APPROACH ROADS
AS HEERED, A EXTENDIN THE EXICE OF
SILT FENCE [TYR.) THE WATERCDU
PLAN VIEW

PIPE TB BE LOWG ENDUGH
FOR STAELE FILL SLOPES

T T

o MW

INSTALE. PIFE OR STREAM RED.

ROAD LEADING TO THE CLLVERT CROSSING MUST BE RAISED AND STABLE 50 SE 'B—R'
BQUIPMENT {0ADS ARE SUPPURTED A SUFFICIENMT DISTANCE BACK FROL
THE WATER, IF cifis ARE HEEDED TD DETAM A SAHSFACIORY GRADE
THEY ARE TQ BE DUG WiTH SIDE ONMTHES AMO STAGLE SLDPES, ERGAGH
AND SEDMMEMT CONTROL MEASURES ARE TO AE HATALLED TO LIMIT THE
POTENTIAL FOR SEDNWENT T0 ENTER THE WATEREBED (EG., CHECK DAMS,
ST FEMCE, MP-RaP, SEEDH AND UULLCH, SEIRWMENT YHAPS, EIC.).
5, PERIDMCALLY CHECK THE TEMPORARY GHOSSING [MSTALLATIIN ARD

REMOVE ANY BUND--UP OF SEDIUENT QR DEBRIS ON THE BRIDGE.
D{SPOSE OF THIS WMATERWL AT LEAST 100 FT. FROM THE WATERCOURSE
AHD ABOVE THE HICH WATER LEVEL.
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NOTES:

1. SEE BETAIL 18ac FOR
CONSTRUCTION PROCEDURES
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— STEEL PLATE

/ / - FLATGED RAILEAR

STURTRRE

qll

F 3 li

UNDISTURBED CREEK
BANKS

—— ENSURE ADEQUATE OPENING TO
ALLOW ANTICIPATED INCREASE [N

CROSS SECTICN A—A STREAM DISCHARGE

CONSTRUCTION PROCEDURES:

1. THIS TYPICAL DRAWING PROVIDES FOR A RAILCAR BRIDGE EQUIPMENT

CROSSING.

. BRIDGE SHOULD BE A MINIMUM OF 12 FEET LONGER THAN BANK TO BANK

WIDTH.

. BEST MANAGEMEMT PRACTICES UTIUZING EROSION CONTROL DEVICES, SUCH

AS HAY BALES AND ST FENCE ARE REQUIRED TO FREVENT SEDIMENTATION
OF THE STREAM. EROSION PROTECTION SHALL BE PLAGED OM THE STREAM
BANKS. .

. DURING FINAL CLEAN-UP, REMUOVE TEMPORARY EQUIPMENT CROSSINGS AS

S0DN AS POSSIBLE, INSTALLED MATERIALS, SUCH AS HAY BALES AND SILT
FENMCE WUST BE REMOVED AND DISPOSED IN ACCORDANCE WITH STATE AND
LOCAL REGULATIONS AND REQUIREMENTS. THE STREAM BED, BANKS AND

CROSS_SECTION B-—B

AREAS AFFECTED BHY CONSTRULCTION QF THE TEMPORARY EQUIFMENT
CROSSING SHOULD BE RESTORED TO A STABLE CONDMOM. IF REQUIRED TO
PREVENT TRANSPORT OF SEDIMENTATION TO THE STREAM, SILT FEMCE
SHOULD BE INSTALLED AT THE TOF OF THE BAWKS.
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SECTION
SECTION A-A

NOTES:

1.
2.

INSTALL AND ANCHOR UNERS FOLLOWING MANUFACTURER'S INSTRUGTIONS.

PREPARE SOIL BEFORE INSTALLING CHANNEL UNER, INLCUDING THE APPLICATION OF FERTILIZER AND SEED.
CHANNEL LINERS SHOULD EXTEND COMPLERELY ACROSS DISTURBED BANK AREAS TQO PROTECT ERODISLE SURFACES.

. BEGIN AT THE EMD OF THE CHANNEL BY ANCHORING THE LIHER IN A TRENCH.

BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.

. ROLL UNER IN DIRECTION OF WATER FLOW.
. INSTALL LINERS END-OVER—END (SHINGLE STYLE) WITH OVERLAP USEING A DOUBLE ROW OF

STAGGERED STAPLES 4 In. (100 mm) APART TD SECURE LINER,

IN HIGH FLOW CHANNEL APPLICATIONS, A STAPLE CHECK SLOT IS RECOMMENDED AT 30 TO 40 {L (9 TQ 12 m}
INTERVALS. USE A ROW DF STAPLES 4 In, {100 mmj) BELOW THE FIRST ROW IN A STAGGERED PATIERN,

. INSTALL CHANNEL. LNER TO THE TOP DF THE DEFINED CHANMEL SECTION, TWO OR MORE ROWS OF BLANKETS MAY

BE NECESSARY, THESE UNERS MUST BE OVERLAPPED 4 in. (100 mm) AND STAPLED,

. THE CHANNEL UMER SHQULD EXTEND TO THE BASE OF THE CHAMNEL AND STAPLED. FOR CHAMNELS WTH YERY

UTTLE OR NO FLOW. EXTEND A MIN, OF 1 fl. (300 mm) SELOW THE LOW WATER LEVEL AND
STAPLE IM PLACE.

. INSTALLATION SPECIFICATIONS TO BE MODIFIED HY KEYSTONE AS NECESSARY TO SUIT ACTUAL SITE CONDIMONS.
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RIP—RAP KEY—IN DETAIL

SCALE: N.T.5

PLAN

5 FT, {MIN.)

HIGH WATER MARK

kNATURAL OR
LOW WATER MARK

127 MINIMUM DEPTH CR
2 TIKWES SPECIFIED

PRINZIN MAXIMUM PARTICLE SIZE
O g SECTION
2FT. SCALE: N.T.5.
EXTEND TO BOTTOM
OR 10 FT.
NOTES

1. REMOVE ALL STUMPS, DRCANIC MATERIAL, AND PREPARE BANKS TO A STABLE
CONFIGURATION TO
A MAXMUM SLOPE OF 2 HORIZONTAL TO 1 VERTICAL

2. CONSTRUCT TOE TRENCH TG KEY IN BOTIOM OF RIP—-RAP PROTECTION.

3. INSTALL FLTER CLOTH (GEOTEXTILE), SUCH AS AMOCO 4553 OR EQUIVALENT, UNBDER
ROCK WHERE
SPECIFIED OR AS DIRECTED BY THE COMPANY. ADJCINING EDGES OF CLOTH SHALL
CVERLAP A
MINIMUM OF 12°

4. gggl@?ﬂ]'u%%n FOR RIF—RAP SHalLL CONSIST OF S0UND, DURABLE ROCK, AND
WEATHERING. INOIVIDUAL PIECES SHOULR BE ANGULAR, BLOCK SHAPED, AND HAWE
ngéﬁélhEU%RAVﬂY aF 2.2.

5 E]OSJR}ALLEﬁ_RAP TO A THICKMESS OF APPROXIMATELY 2 TIMES THE MAXIMUM
DIAMETER OF THE RIP—-RAP, EACH LOAD SHOULD BE WELL GRADED. A WELL
GRADED MEXTURE 1S

COMPDSED BOZ (MINIMUM) OF LARGER SIZES WITH 40% OF SMALLER SIZES TO FALL
THE vOIPS.

6. S5IZE OF RIP—RAP IS DEPENDENT UPON THE PREDICTED FLOW CONDITIONS.

7. KEY [N THE EDGES OF THE RiP—RAP AND FILTER CLOTH TO WATURAL GROUND
CONTDURS 50 THAT
UNDERMINING DOES MOT OGCUR,

8. RIP—R4P |5 TO BE INSTALLED TO 2 FT. ABOVE THE NORMAL HIGH WATER MARK OR
5 FT. ALONG
THE SLOPE, WHICHEVER |S LESS.

9. INSTALLATION SPECIFICATIONS TO BE MODIFIED BY KEYSTONE TD SUIT ACTUAL SITE
CONDITIONS,

EXISANG SLOPE

)\—5 IN.

GECTEXTILE AMODCO 4553
WHERE REQUIRED (OR EQUIV.)

GRADED SLDPE—-\
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WOTH OF DISTRG ROAD OR RALRUAD ROW

CROSSG FIPE TO EXTEND 10
FAGKT OF WAY (WIN.)

WARKER SIGR

ROAD OR

RAILRDAD

CLEAR FEWCE UHE

HORIZONTALLY BY 27 MK,

CRowN OF RDAD

TOE OF SLOPE

s
y

o

ROAD RIGHT OF WAY ———1—

HARKER SGH\

P 3
=
|
g
' o
[ z
-
3 =2
o
[-%

e e — e = o — e e e e e e
UNE PPE | HEAVY WAULL ' HEAVY WALL UNE RAE
CROSSING PIPE CROSSING PIPE

{SEE NGTE 4) {5EE NOTE 4)

TYPICAL UNCASED ROAD_ CROSSING

BORED

BORE ANMULUS 7O 8E NO
LARGER THAN 1" GREATER
THAN COATED LINE PIFE

NOTES:

CROSSINGS SHALL BE [N ACCORDANCE WITH APPLICABLE PERMIT,

ROAD CROSSING PIPE SHALL EXTEND AT MINIMUM TO RIGHT OF WAY LINE
UNLESS OTHERWSE SPECIFIETL

THE TYPE AMD MiNIMUM REQUIRED LENGTH OF PIPE FOR CROSSINGS OF
ROADS SHALL BE AS SPECIFIED OM ALIGNMENT SHEETS.

PIPE FOR BORED CROSSINGS TO [NCLUDE ABRASION—RESISTANT {ARB)
COATING,

PIPELUNE MARKER & TEST STATIONS TO BE INSTALLED ON ROW LINE MEXT
TO FENCE IF POSSIBLE.

THE CROSSING PIPE SHALL BE STRAIGHT WITH NO VERTICAL OR HORIZONTAL
BENDS WITHIN ROAD RIGHT OF WAY.
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NOTES:

Compoacted Fill Molerial

f. CUT TRENCH ACROSS SLOPE. FILL WITH DORMANT WOODDY PLANT MATERIAL
2. FiL 5 PLACED ON TOP OF BRANCH LAYER AND COMPACTED.
3. INSTALLATION SPECIFICATIONS TO BE MODIFIED BY KEYSTONE AS NECESSARY

TO SUIT SITE CONDITIONS.
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Willows 5/18" Coble

Cloy Bock{rii

F:no! Grode

o7

Waterline

Geoniextile Fillercloth

Willows
(Optional)

5/16" Cable

/

Final Grode

W L] ,
/ /fl / . g
Undisturbed '

. P
A o
Woterling / /

| Undisturbed
Sank

\\\\\

Logs to be Keyed into Bonk

NOTES:

1.

2
3
4
5

tOG WALLS TO BE CONSTRUCTED USING CONIFEROUS MATERIAL.
NATURE BACKFILL OR LOOSE GRADE MATERIAL SHOULD BE USED AS FILL WATERIAL
ANCHOR FILINGS OR DEACMAN ANCHDAS TO BE USED TO SECURE CABLE (N BANK.

. NON-WOVEN FILTER CLOTH {NYLEX C34 OR EQUIVALENT) TO BE USED TO LINE
LOG WALL
. INSTALLATION SPECIFICATIONS TO BE MODIFIED 8Y KEYSTONE AS NECESSARY TO

SUIT ACTUAL SITE CONDITIONS.
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WILLOWS
(OPTIONAL)

CLAY BACKFILL FINAL GRADE

GEQTEXTILE FABRIC \ /

(DEKOWE 700)

" 2-3 FEET
WATERLINE ™.

WILLOWS ,. CLAY BACKFILL AN
(OPTIONAL) FiNAL GRADE GEOTEXTILE FABRI

»
oo
UNDISTURBED
BA?K
WATERLINE

NOTES:

1, NATURE BACKFLL OR LOOSE GRADE MATERIAL SHOULD BE USED TO MINMIZE AR SPACES,
THIS ALLOWS PROPER SOIL FABRIC CONTACT, WHICH MINIMIZES STEELING AND SCOURING
DURING RUNCEF AND ENSURES SURVAL OF THE WILLOW CLITTINGS.
2. PLYWOOD FORMS (8X2 FEET) MAY BE REQUIRED TO HELP RECONSTRUCT STEEP OR VERTICAL BANKS.
3. GRID LAYERS SHOULD NOT EXCEED 3 FEET B4 HEIGHT WITH A MINIMUM OF 3 FEET SET IN BANK.
4. WLLOWS SHOULD BE HARVESTED AS CLOSE TO INSTALLATION AS POSSIBLE, PREFERABLY THE
PREVICUS DAY BUT NO MORE THAN 2 DAYS EARLY.
5. WILLOWS SHOULD BE 0.5 TO 1 INCH N DIAMETER AND 2 TO 3 FEET LONG WITH NO MORE THAN 1 INCHES
LEFT EXPOSED.

6. PLANTING RATE SHOULD BE APPROXIMATELY 1 STEM PER & INCHES.
7. INSTALLATION TO BE MODIFIED BY KEYSTONE AS NECESSARY TO ST ACTUAL SITE CONDITIONS.
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& 110" CONSTRUGTION ROW
3
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N.T.5.
NOTES:

1. THE OFFSET FROM A FDREIGN PIPELINE, WHERE APPLICABLE, WiLL BE 4¢'
fOR MOST LOCATION. BUT MaY BE INCREASED OR DECREASED OEPENDING

0N THE SITE SPECHFIC CONSTRUCTION REQUIREMENTS.

2. THE MINIMUM CLEARANCE BETWEEN THE TOP OF PIPE
OF DRAIN TILE WILL BE 12 {NCHES.

3. INSTALLATION SPECIFICATIONS TO BE MODIFIEE BY KEYSTONE AS

NECESSARY TO SUIT ACTUAL SITE CONDITIONS.
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EXISTING DRAIN TILE

TEMPORARY SUPPORT
(IF HECESSARY)

/"TRENCH LINE

I

TRENCH uNEf/
REPAIR BELL HOLE
(TYRICAL)

RIGID FVC PIPE OR DOUBLE WALL

CORRUGATED PLASTIC PIFE WIT
TEMFDRARY SUPPORT & SUP

H

COUPLINGS FOR END COMNECTIONS,

TEMPORARY SUPFORT
{IF NEEESSARY)

24"

RIGD PVC PIPE OR DOUBLE WALL
CORRUGATED PLASTIC PIPE

SUP COUPUMNGS FOR END COMNECTIONS.

EFAIR/EXISTING PIFE
12™ OVERLAP {TYPICAL)

ATURAL CGRADE

- I
e

1
2]

SAND BAG SUPPORT 2" MINIMUM CLEARANCE

(if NECESSARY)

CROSS SECTION

NOTES:
1. IMMEDIATELY REPARR TILE IF WATER IS FLOWING THROUGH TILE AT TIME OF TRENCHING.
2. SCREEN ALL EXPOSED ENDS OF TILE LINES.
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ORIGINAL POSIION OF TILE BEFORE EXCAVATION
/——RELOCATED POSITION OF TILE LINE AFTER EXCAVATION {SEE NOTES 1 & 2)

T e
| A TILE DIMENSIONS AND QUALITY SHALL BE EQUAL TO THAT
N S OF EXISTING TILE AND CUT TO NECESSARY LENGTH
e {A- T A —
C\ [ I, G__PIPELINE )
Q__\ A O

EDGE OF EXCAVATION ‘V‘vﬁ\fﬁifu\\\?\*f&”\jj\
CHANNEL OR RIGID FIPE (SEE NOTES § AND 6)

PLAN VIEW

USE SaND FILLED OR SAKRETE

SACKS SET ON PIPE TO CHANNEL
MAINTAIN A POSITIVE (SEE TABLE
SEPARATION oran  BELOW) 7
/e . FLAME CUT
§ " al APPROX.
= . = \ 3-8" sSLOTS,
(@D @ 1=0" e/,
I SECTION_ "A—A" PAD WITH IN TOP THIRD
12" MINIMUM SE (SPANFQS‘I?&%H‘]EIG ) SO OF PIPE.
SEPARATION NOE3
TILE FULL LENGTH
IF TOTAL SPAN EXCEEDS END S D NTEROR
10 ft., PIPE SHAW 3
BE USED TO PROVIDE TYPICAL |
CONTINUOUS SUFPDRT.

NOTES

1. TILE REPAIR SHALL MAINTAIN ORISINAL ALIGNMENT AND GRADIENT WHEN
ANGLE "A", BETWEEN PIFELINE AND ORIGINAL TILE, IS MORE THAN 20° RIGID PIFE
UNLESS OTHERWISE DIRECTED BY KEYSTONE REPRESENTATIVE. (SEE TABLE BELOW)

2. WHEN ANGLE A IS LESS THAN 207, UNLESS OTHERWISE DIRECTED BY (SPANS > 10 ft.)
COMPANY, ANGLE "B" SHALL BE 45 FOR USUAL WIDTHS OF FRENCH. FOR P Y -
EXTRA WIDTHS T MAY BE GREATER AS DIRECTIED BY KEYSTONE REPRESENTATIVE.| s owimm sne — FFroaF

3 3'-0 MINIMUM LENGTH OF CHANNEL OR RIGID FIPE SHALL BE SUPPORTED SR A i 5TD. Wi
BY UNDISTURBED SOI, OR IF CROSSING 15 NOT AT RIGHT ANGLES TO GAS M Al Y o e
PIPELNE, EQUIVALENT LENGTH PERPENDICULAR TO TRENCH. ~SHiM WITH e Ay Sl sm.owr
SAKRETE, SAND BAGS OR CONCRETE BLOCKS TO UNDISTURBED SCHL FOR 0 Wwowdgm 1  Shw

SUPPORT AND DRAINAGE GRADIENT MAINTENANCE (TYPICAL BOTH SIDES).
4, DRAINAGE TILE SHALL BE REPLACED SO THAT 'S FORMER GRADIENT AND ALGNMENT ARE RESTORED.

5. DIAMETER OF RIGID PPE SHALL BE OF ADEQUATE SIZE TO ALLOW FOR THE INSTALLATION OF THE TILE FGR THE
FULL LENGTH OF THE RIGID PIPE.

6. OTHER METHODS OF SUPPORTING DRAIN TILE MAY BEE USED IF THE ALTERMATE PROPOSED IS EQUIVALENT IN STRENGTH
70 THE CHANNEL/PIPE SECTIONS SHOWN AND IF APPROVED BY THE KEYSTONE REPRESENTATIVE IN ADVANCE.
SITE SPECIFIC ALTERNATE SUPPORT SYSTEM TO BE DEVELOPED BY KEYSTONE REPRESENTATIVE AND FURNISHED TO
CONTRACTOR FOR SPANS IN EXCESS QF 20 FEET, TILE GREATER THAN 10" DIAMETER, AND FOR "HEADER" SYSTEMS.

7. ALL MATERIAL TO BE FURNISHED BY CONTRACTOR.

B. FRIOR TO REPAIRING TILE, CONTRACTOR SHALL PROBE INTO THE EXISTING TILE TO THE FULL WIDTH OF THE RIGHT
OF WAY TO CETERMINE IF ADDITIONAL DAMAGE HAS OCCURRED, ALL DAMAGED/CISTURBED TILE SHALL BE REPAIRED
AS NEAR AS PRACTICABLE TO ITS QRIGINAL OR BETTER CONDITION.

8. "NIGHT CAP™ OPEN ENDS OF PIPE AND/OR DRAIM TILES IF REPAIRS ARE NOT COMPLETED BY END OF WORK DAY.
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STANDARD MITIGATIVE MEASURES
FOR CONSTRUCTION, OPERATION, AND MAINTENANCE

OF WESTERN FACILITIES
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WESTERN AREA POWER ADMINISTRATION
STANDARD MITIGATIVE PRACTICES

Mitigation Mecasures:

I

The contractor shall limit the movement of its crews and equipment to the right-of-way
(ROW), including access routes. The contractor shall limit movement on the ROW so
as to minimize damage (o prazing land, crops, or property, and shall avoid marring the

land.

When weather and ground conditions permit, the contractor shall oblilerate all
contractor-caused deep ruts that are hazardous to farming operations and to movement
of cquipment. Such ruts shall be leveled, filled, and graded, or otherwise eliminated in
an approved manner. In hay meadows, alfalfa fields, pastures, and cultivated productive
lands, ruts, scars, and compacted soils shall have the soil loosened and leveled by
scanfying, harrowing, discing, or other approved methods. Damage to ditches, tile
drains, terraces, roads, and other featurcs of the land shall be corrected. Before final
acceplance of the work in these agricultural areas, all ruts shall be obliterated, and all
trails and areas (hat are hard-packed as a result of contractor operations shall be
loosened, leveled, and reseeded. The land and facilities shall be restored as nearly as

practicable to their original conditions.

Water bars or small terroces shall be construcied acress all ROW and aecess roads on

hillsides to prevent water erosion and to facilitate natural revepetation.

The contractor shall comply with all Federal, State, and local environmental laws,

orders, and regulations. Prior to construction, all supervisory conslruction personnel and
heavy equipment operators will be instructed on the protection of cultural and ecological

resources.

The contractor shall exercise care to preserve the natural landscape and shall conduet its
construction operations o as to prevent any unnecessary destruclion, scarring, or

defacing of the natural surroundings in the vicinity of the work. Except where clearing



is required for permanent works, approved construction roads, or excavaticn operations,
all trees, native shrubbery, and vegetation shall be preserved and shall be protected from
damage by the contractor's construction operations and equipment. The edges of
clearings and cuts through tree, shrubbery, or olher vegetation shall be irregularly
shaped to soften the undesirable visual impact of straight lines. Where such clearing
occurs in the Lake Mead National Recreation Area, the contractor shall consult with the

on-site Park Representative,

On completion of the work, all work arcas excepl access roads shall be scarified or left
in a condition which will facilitate natural revegetation, provide for proper drainage, and
prevent erosion. All destruction, scarring, damage, or defacing of the landscape

resulting from the contractor's operations shall be repaired by the contractor.

Construction staging areas shall be located and arranged in a manner to preserve trees
and vegetation to the maximum practicable extent. On abandonment, all storage and
construction buildings, including concrete footings and slabs, and all construction
materials and debris shail be removed from the site. The arca shall be regraded as
required so that all surfaces drain naturally, blend with the natural terrain, and are left in
a condition that will facilitate natural revegetation, provide for proper drainage, and

prevent crosion.

Berrow pits shall be excavated so that water will not collect and stand therein. Before
being abandoned, the sides of borrow pits shall be brought to stable slopes, with slope
intersections shaped to carry the natural contour of adjacent undisturbed terrain into the
pit or borrow area giving a natural appearance. Wasle piles shall be shaped to provide a

natural appearance.

Construction activities shall be performed by methods that will prevent entrance, or
accidental spillape, of solid matter contaminants, debris, any other objectionable
pollutants and wastes into streams, flowing or dry watercourses, lakes, and underground
water scurces. Such pollutanis and waste include, but are not restricted to refuse,

garbape, cement, concrete, sanitary waste, industrial waste, radioactive substances, cil




10.

11

12.

13.

14.

and other petroleum products, aggregate processing tailing, mineral salts, and thermal

poliution.

Dewatering work for structure foundations or earthwork operations adjacent to, or
encroaching on, strecams or watercourses, shall be conducted in a manner to prevent
muddy water and eroded materials from entering the sireams or watercourses by
construction of intercepting ditches, bypass channels, barriers, setiling ponds, or by

other approved means.

Excavated material or other construction materials shall not be stockpiled or deposited
near or on stream banks, lake shorelines, or other watercourse perimeters where they can
be wasled away by high water or storm runoff or can in any way encroach upon the

actual watercourse itself,

Waste waters from: concrete batching, or other construction operations shall not enter
streams, watercourses, or other surface waters without the use of such turbidity control
methods as sctiling ponds, gravel-Glter entrapment dikes, approved flocculating
processes that are not harmful to fish, recirculation systems for washing of aggrepates,
or other approved methods. Any such wasle waters discharged into surface waters shall
be essentially free of settleable material. For the purpose of these specifications,
settleable material as defined as that material which will settle from the water by gravity

during a 1-hour quiescent detention period.

The contractor shall utilize such practicable methods and devices as arc reasonably
available 1o control, present, and otherwise minimize atmospheric emissions or

dizcharges of air contaminants.

The emission of dust into the atmosphere will not be permitted during the manufacture,
handling, and storage of concrete apgregate, and the conlraclor shall use such methods
and equipment as necessary for the collection and disposal, or prevention, of dust during
these operations. The contractor's methods of storing and handling cement and

pozzolans shall also include means of eliminating atmospheric discharges of dust.



15,

16.

17

19,

21.

22.

Equipment and vehicles that show excessive emissions of exhaust gases due to poor
engine adjustments, or other inefficient operating conditions, shall not be operated until

repairs or adjustments are made.

The contractor shall prevent any nuisance to persons or damage to crops, cultivated
fields, and dwellings from dust originating from his operations. Q1! and other petroleum
derivatives shall not be used for dust control. Speed limits shall be enforced, based on

road conditions, 1o reduce dust problems.

To avoid nuisance conditions due to construction noise, all internal combustion engines
used in connection with construction aclivity shall be fitted with an approved muffler

and spark arrester,

Burning or burying waste materials on the ROW or at ihe construction site will be
permitted if allowed by local regulations. The coniractor shall remove all other waste
materials from the construction area. All materials resulting from the contractor's

clearing operations shall be removed from the ROW.

The contractor shall make all necessary provisions in conformance with safety
requirements for mainiaining the flow of public traffic and shall conduct ils construction

operations to offer the least possible obstruction and inconvenience to public traffic.

Western will apply necessary mitigation to eliminate problems of induced currents and
voltages onto conduclive objects sharing a ROW, to the mutual satisfaction fo the parties

involved.

Structures will be carefully localed to avoid sensitive vegetative conditions, including

wellands, where practical.

ROW will be located 1o avoid sensitive vegetation conditions including wetlands where

practical, or, if they are linear to cross them af the least sensitive feasible point.

. Removal of vegetation will be minimized to avoid creating a swath aleng the ROW.



24,

25.

26.

27

28.

30.

31,

33.

34,

Topsoil will be removed, stockpiled, and respread at all heavily disturbed areas not

needed for maintenance aceess.

All disturbed areas not needed for maintenance access will be reseeded using mixes

approved by the landowner or land management agency.

Erosion control measures will be implemented on disturbed areas, including arcas that

must be used for maintenance operations (access ways and areas around structures).

The minimum area will be used for access ways (12 feet to 15 feet wide, except where

roadless construction is used).

Structures will be located and designed to conform wilh the terrain, Leveling and
benching of the structure sites will be the minimum necessary to allow structure

assembly and erection.

. ROW will be located to utilize the least steep terrain and, therefore, to disturb the

smallest area feasible.
Careful structurc location will ensure spanning of narrow flood prone areas,
Structures will not be sited on any potentially active faults.

Structure sites and other disturbed areas will be located at least 300 feet, where practical,

from rivers, streams (including ephenieral streams), ponds, lzkes, and reservoirs.

New access ways will be located at least 300 feet, where practical, from rivers, ponds,

lakes, and reservoirs.

At crossings of perennial streams by new access ways, culverts ol adeguate size to
accomumodate the estimated peak flow of the stream will be installed. Construction
arcas will minimize disturbance of the stream banks and beds during construction. The
mitigation measures listed for soil/vegetation resources will be performed on areas

disturbed during culvert construction.




35.

36.

37.

38.

39.

40,

41,

42

If the banks of ephemeral stream crossings arc sufficiently high and steep that breaking
them down for a crossing would cause excessive disturbance, culverts will be installed

using the same measures as for culverts on perennial streams.
Blasting will not be allowed.

Power line structures will be located, where practical, to span small cecurrences of
sensitive land uses, such as cultivated areas. Where practicable, construction access

ways will be located to avoid sensitive conditions.

ROW will be purchased at fair market value and payment will be made of full value for

crop damages or other property damage during construction or maintenance.

The Power line will be designed to minimize noise and other effects from energized

conductors.

The precise location of all structure sites, ROW, and other disturbed areas will be

determined in cooperation with landowners or land management agencies,

Crossing of operating railroads by consiruction vehicles or equipment in 2 manner that
would cause delays to railroad operations will be aveided. Construchion will be
coordinated with railroad operators. Conductors and overhead wire string operations

would use puard structures to eliminate delays.

Before construction, Western will perform a Class 111 {100 percent of surface) cultural
survey on all areas to be disturbed, inciuding siructure sites and new access ways. These
surveys will be coordinated with the appropriate land owner or land management
agency, A product of the survey will be a Cultural Resources Report recording findings
and suggesting mitigation measures. These findings will be reviewed with the State
Historic Preservation Offices and other appropriate agencies, and spectfic mitigation
measures necessary for each site or resource will be determined. Mitigation may include
careful relocation of access ways, structure sites, and other disfurbed arcas to avoid

cultural sites that should not be disturbed, or data recovery.




43,

44,

43,

46.

47,

48,

The contracter will be informed of the need to cease work in the location if eultural

resource items are discovered.

Construction activities will be monitored or sites flagged to prevent inadvertent

destruction of any cultural resource for which the agreed mitigation was avoidance.

Construction crews will be moniiored to the extent possible 10 prevent vandalism or
unauthorized remaoval or disturbance of cultural artifacts or materials from sites where

the agreed mitigation was avoidance.

Shouid any cultural resources that were not discovered during the Class 111 Survey be
encountered during construction, ground disturbance activities al that location will be
suspended until the provisions of the National Historic Preservation Act and enabling

legislation have been carried out,

Construction activities will be monitored or significant locations flagged to prevent
inadvertent destruction of any paleontelogical resource for which the agreed mitigation

was avoidance.

Clearing for the access road will be limited {o only those trees necessary to pernnit the

passage of equipment.

49, The access road will follow the lay of the Jand rather than a straight line along the ROW

where steep features would resuit in a higher disturbance.
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SECTION 13,1-CONTRACTOR FURNISHED DATA

1.

RECYCLED MATERIAL QUANTITY REPORT: Submit guaniities for recycled material listed in
Section 13.6, "Recycled Material Quantities", to the COR afier completion and prior to submittal of
final invoice.

PRODUCTS CONTAINING RECOVERED MATERIAL REPORT: Provide the COR the following
infarmation for purchases of itemns listed in Section 13.7, "Use of Products Containing Recoverad
Material":

{1) Quanlity and cost of listed items with recovered materfal content and quantity and cost of
listed items without recovaered material conient after completion and prior to submittal of final
invoice.

(2}  Wiritten justification 7 days prior to purchase of listed items if recovered material content
products are not available: 1) competitively within a reasonable time frame; 2) that mest
performance criteria defined in the Standards or Project Specifications; or 3) at a reasonable
price.

RECLAIMED REFRIGERANT RECEIPT: A receipt from the reclaimer stating that the refrigerant
was reclaimed, the amount and type of refrigerant, and the date shall be submitted to the COR after
completion and prior o submittal of final invoice in accordance with Section 13.8.5, "Refrigerants
And Receipts”.

WASTE MATERIAL QUANTITY REPORT: Submit gquantities of total project waste material disposal
a3 listed below to the COR after completion and prior to submittal of final invoice in accordance with
Section 13.8.8, “Waste Material Quantity Report”.

(1)  Sanitary Wastes: Volume in cubic yards or weight in pounds.
(2) Hazardous or Universal Wastes: Weight in pounds.
(3) PCB Wastes: Weight in pounds.

(4) . Other regulated wastes (e.g., lead-based paint or asbestos}), Weight in pounds {specify type of
waste in report). ’

SPILL PREVENTION NOTIFICATION AND CLEANUP PLAN (Plan): Submit the Plan as described
in Section 13.10.2, "Spill Prevention Notification and Cleanup Plan”, to the COR for approval 14 days
prior to start of work. Approval of the Plan is for the purpese of determining compliance with the
specifications only and shall not relieve the Contractor of the responsibility for compliance with all
Federal, State, and Local regulations.

TANKER OlL SPILL PREVENTION AND RESPONSE PLAN: Submit the Plan as described in
Section 13.10.3, "Tanker Oil Spill Prevention and Response Plan®, to the COR for approval 14 days
prior to start of work. Approval of the Flan is for the purpose of determining compliance with the
specifications only and shall not relieve the Contractor of the respansibility for compliance with all
Federal, State, and Local regulations.

PESTICIDE USE PLAN: Submit two coples of & pesticide use plan as described in Section 13.11.3,
“Pesticide Use Plan®, to the COR for approval 14 days prior to use. Approval of the plan is for the
purpose of determining compliance with the specifications only and shall not relieve the Contractor
of the respaonsibility for compliance with all Federal, State, and Local regulations. Within seven days
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after application, submit a written report in accordance with Standard 2 — Sitework, Section 2.1.1.5,
"Soil-Applied Herbicide”.

TREATED WOOD POLE AND MEMBERS RECYCLING CONSUMER INFORMATICN RECEIPT:
Submit treated wood pola and members consumer receipt forms to the COR after completion and
prior to submittal of final invoice {see 13.12, "Treated Wood Poles and Members Recycling or
Disposal™).

PREVENTION OF AIR POLLUTION: Submit & copy of permits, if required, from Federal, State, or
local agencies to the COR 14 days prior to the stan of work.

ASBESTOS LICENSES OR CERTIFICATIONS: Submit a copy of licenses and/or cerifications for
asbestos work as described in 13.14, "Handling and Management of Asbestos Containing Material”
paragraph a., to the COR prior to work, Submit copies of certificates of disposal andfor receipts for
waste to the COR after completion and prior to submittal of final invoice.

LEAD PAINT NOTICES: Submit a copy of lead paint notices as described in 13.15, *“Materia) with
Lead-based Paint” paragraph b., to the COR upon completion and pricr to submittal of final invoice.
Submit copies of certificates of disposal and/ar receipts for waste to the COR after completion and
prior to submittal of final invoice.

WATER POLLUTION FERMITS: Submit coples of any water pollution permits as described in
13.18, "Prevention of Water Poilution” paragraph b., to the COR prior to work.

PCB TEST REPORT: Submita PCB test report as described in 13.17, “Testing, Draining, Removal,
and Disposal of Qil-filied Eilectrical Equipment” paragraph b., prier to draining, removal, of disposal
of il or oil-filled equipment that is designated for disposal.

QIL AND OIL-FILLED ELECTRICAL EQUIPMENT RECEIPT: Obtain and submit a receipt fer oll
and oil-filled equipment transported and disposed, recycled, or reprocessed as described in 13.17,
"Testing, Draining, Removal, and Disposal of Qil-filled Electrical Equipment’, to the COR upon
completion and prior to submittal of final invoice.

O8HA PCB TRAINING RECORDS: Submit employee training documentation records to the COR
14 days prior fo the start of work as described in 13.18.1.

CLEANUPE WORK MANAGEMENT PLAN: Submit & Cleanup Work Management Plan as described
in 13.18, "Removal of Qil-contaminated Material" paragraph b., to the COR for approval 14 days
prior to the start of work. Approval of the plan is for the purpose of determining compliance with the
specifications only and shall not relieve the Contractor of the responsibility for compliance with all
Federal, State, and Local regulations,

POST CLEANUP REPORT: Submit a Post-Cleanup Report as described in 13.18, "Removal of Qil-
contaminated Material” paragraph g., to the COR upon completion and prior to submittal of final
invoice,

SECTION 13.2--ENVIRONMENTAL REQUIREMENTS

Comply with Federal, State, and local environmental laws and regulations, The sections in this Standard
further specify the requirements.
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SECTION 13.3-LANDSCAPE PRESERVATION

1.

GENERAL: Preserve landscape features in accordance with the contract clause titled “Protection of
Existing Vegetation, Structures, Equipment, Utilities, and Impravements.”

CONSTRUCTION RDOADS: lLocation, alignment, and grade of construction roads shall be subject to
the COR's approval. When no longer required, construction reads shall be restored to their ariginal
condition. Surfaces of construction roads shall be scarified fo facilitate natural revegetation, provide
for proper drainage, and prevent eresion. I revegetation is required, then use regionally native
plants.

CONSTRUCTION FACILITIES: Shop, office, and yard areas shail be located and aranged in a
manner to preserve trees and vegetation to the maximum practicable extent and prevent impact on
sensitive riparian areas and flood plains. Storage and construction bulldings, including concrete
footings and slabs, shail be removed from the site prior to contract completion. The area shall be
regraded as required so that all surfaces drain naturally, blend with the natural terrain, and are left in
a condition that wili facilitate natural revegetation, provide for proper drainage, and prevent erosicn.
if revegetation is required, then use regionally native plants.

SECTION 13.4--PRESERVATION OF CULTURAL AND PALEONTOLOGICAL RESOURCES

1.

GENERAL: Do not remave or alter cultural artifacts or paleontological rescurces (fossils}, Cultural
artifacts are of potential scientific or cultural importance and include bones, toels, historic buildings,
and features. Paleontological resources can he of scientific importance and include mineralized
animals and plants or trace fossils such as foolprints. Both cultural and paleontological resources
are protected by Federal Regulations during Federal construction projects.

KNOWN CULTURAL OR PALEONTOLQGICAL SITES: Following issuance of notice to proceed,
Western wili provide two sets of plan and proflle drawings showing sensitive areas located an or
immediately adjacent to the transmission line right-of-way andfor facility. These areas shall be
considered avoidance areas, Prior to any construction activity, the avoidance areas shall be marked
on the greund in a manner approved by the COR. Instruct employees, subcontracters, and others
that vehicuiar or equipment access o these areas Is prohibited. If access is absolulely necessary,
first cbtain approval from the COR. Ground markings shall be maintained throughout the duration of
the contract. Western will remove the markings during or following final cleanup. For some project
work, Western will require an archaeological, paleontological or tribal monitor at or near cultural or
palecntological sile locations. The contractor shall work with the monitor to identify avoidance areas.

UNKNOWN CULTURAL OR PALEONTOLOGICAL SITES: On rare occasions cultural or
paleontological sites may be discovered during excavation or other earth-maving activities.

{1) Reporting: If evidence of a culiural or paleontological site is discovered, immediately notify the
COR and give the location and nature of the findings. Stop all activities within a 50-foot radius
of the discovery and do not proceed with work within that radius unfil directed to do so by the
COR.

(2) Care of Evidence: Do not damage artifacts or fossils uncovered during construction.

CONTRACT ADJUSTMENTS: Where appropriate by reason of delays caused by a discovery, the
Centracting Officer may make adjustments to contract requirements.
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SECTION 13.5--NOXIOUS WEED CONTROL

1.

GENERAL: Comply with Federal, state, and local noxious weed coniral regulations. Provide a
"clean vehicle policy” while entering and leaving construction areas to prevent transport of noxicus
weed plants and/or seed. Transport only construction vehicles that are free of mud and vegetation
debris {0 staglng areas and the project right-of-way.

SECTION 13.6—-RECYCLED MATERIAL QUANTITIES

1,

GENERAL: Record quantities of the following material by category that is salvaged, recycled,
reused, or reprocessed:

(1)
(2)
(3
“
(8
{6)

{7)
(8)
(9)

Transformers, Breakers: Weight without oil.

Electrical Conductors: Length in feet and Type {for example, ACSR, Copper, and gauge).
Structural Steel; Weight in pounds or tons.

Aluminum Buswark: Weight In pounds or tons,

Other Metals: Weight in pounds or tans.

Oil: Gallons (separate by type - less than 2 ppm PCB, 2 to 50 ppm PCB, and 50 or greater
ppm PCB).

Gravel, Asphalt, Or Concrete; Weight in pounds or tons.
Batteries: Weight in pounds.

Wood Poles and Crossarms: Weight in pounds,

(10) Cardboard. Weight in pounds.

{11) Poercelain insulators, Weight in pounds.

RECYCLED MATERIAL QUANTITY REPORT: Submit quantities for recycled material listed above
to the COR after completion and prior to submittal of final invoice.

SECTION 13.7-USE OF PRODUCTS CONTAINING RECOVERED MATERIAL AND BIOBASED
PRODUCTS

1.

PRODUCTS CONTAINING RECOVERED MATERIAL: If the products listed below are obtained as
part of this project, purchase the items with the highest recovered malerial content possible unless
recovered material content products are not available: 1} compelitively within a reasonable time
frame; 2) that meet performance criterla defined in the Standards or Project Specifications; or 3) at a
reasonable price.

(1

Construction Products:

- Building Insulation Products

- Carpat

- Carpet cushion

- Cement and concrete containing coal fly ash, ground granulated blast furnace slag,
cenosperes, or silica fume
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(4)
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- Consolidated and reprocessed iatex paint
- Floor Tiles

- Flowable fill

- Laminated Paperboard

- Modular threshold ramps

- Nonpressure pipe

- Patio Blocks

- Railroad grade crossing surfaces

- Roofing materials

- Shower and restroom dividers/partitions
- Siructural Fiberboard

Landscaping Froducts:

- Compost made from yard trimmings or feod waste
- Garden and soaker hosas

- Hydraulic Mulch

- Lawn and garden edging

- Plastic lumber landscaping timbars and posts

Non-paper Office Products:

- Binders, clipboards, file folders, clip portfclios, and presentation folders
- Office fumiture

- Difice recycling containers

- Office waste receptacles

- Plastic desktop accessaries

- Plastic envelapes

- Plastic trash bags

- Printer ribbons

- Toner cariridges

Paper and Paper Products:

- Commercialindustrial sanitary tissue products
- Miscellaneous papers

- Newsprint

- Paperbaard and packaging producis

- Printing and writing papers

Park and Recreation Progucts:

- Park benches and picnic lables
- Plastic fencing

- Playground equipment

- Playground surfaces

- Rupning tracks

Transportation Products:
- Channelizers
- Delinestors

- Flexible delingators
- Parking stops
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- Traffic barricades
- Trafiic cones

Vehicular Products:

- Engine coolznts

- Rebuilt Vehicular Parts

- Re-refined lubricating oils
- Retread tires

Miscellaneous Products:

- Awards and plagues

- Bike racks

- Blasting grit

- Industrial drums

- Manual-grade strapping
- Mats

- Pallets

- Signage

- Sarbents

For a complete listing of products and recommendations for recovered content, see
hitp:/iww.epa.govicpg/producis. him

PRODUCTS CONTAINING RECOVERED MATERIAL REPORT: Pravide the COR the following
information for purchases of those items listed above:

(1)

(2}

Quantity and cost of listed items with recovered material content and quantity and cost of
listed items without recovered material content after completion and prier to submittal of final
invaice.

Written justification 7 days prior to purchase of listed items if recovered material content
products are not available: 1) competitively within a reasonable time frame; 2) that meet
parformance criteria defined in the Standards or Project Specifications; or 3) at a reasonable
price.

BIOBASED PRODUCTS: If the products listed belew are oblained as part of this project, purchase
the items with lhe highest biobased content possible and ne less than the percent indicated for each
product unless binbased products: 1) are not available within a reasonable period of time, 2) fail to
meet performance criteria defined in the Standards or Project Speclfications, or 3) are available only
at an unreasonable price.

(1) Mobile Equipment Hydraulic Fluids (minimum 24% biobased content}
(2} Urethane Roof Coalings {minimum 625 biohased content)

(3)Water Tank Coatings {minimum 62% bicbased content)

{4) Diesel Fuel Addilives (minimum 93% biobased content)

(5} Penetrating Lubricants {minimum 71% hiobased content)

(G) Bedding, Bed Linens, and Towels (minimum 18% biokased content}

{7}For additional information regarding biobased products, see hitp:/fwww hiobased.oce.usda.gov

BIOBASED PRODUCTS REPORT: Provide the COR the following information for purchases of
those hiobased items listed above:
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(1)  Quaniity and cost of listed items with biobased content and quantity and cost of listed items
without bichased content after completion and prior to submittal of final invoice,

(2) Written justification 7 days prior lo purchase of listed items if biobased products: 1) are not
available within a reasonable period of time, 2} fail to meet performance criteria defined in the
Standards or Projact Specifications, or 3) ara available only at an unreasonable price.

SECTION 13.8-DISPOSAL OF WASTE MATERIAL

1.

GENERAL: Dispose or recycle waste material in accordance with applicable Federal, State and
Local reguiations and ordinances. In addition to the requirements of the Contract Clause “Cleaning
Up", remove all waste materizl from the consfruction site. No waste shall he lefi on Western
praperty, right-of-way, or easement. Burning or burying of waste material is not permitied,

HAZARDOUS, UNIVERSAL, AND NON-HAZARDOUS WASTES: Manage hazardous, universai,
and non-hazardous wastes in accordance with State and Federa! regulations,

USED OIL: Used oil generated from the Contractor activities shall be managed in accordance with
used oil reguiations,

RECYCLABLE MATERIAL: Reduce wasies, including excess Western material, by recycling,
reusing, or reprocessing. Examples of recycling, reusing, or reprocessing include reprocessing of
solvents; recycling cardboard; and salvaging scrap metals.

REFRIGERANTS AND RECEIPTS. Refrigeranis from air conditioners, water coolers, refrigerators,
lce machines and vehicles shall be reclaimed with certified equipment operated by certified
technicians if the item is to be disposed. Refrigerants shall be reclaimed and not venlad fo the
atmosphere. A receipt from the reclaimer stating that the refrigerant was reclaimed, the amount and
type of refrigerant, and the date shall be submitted to the COR afier completion and prior to
submittal of final invoice.

HALONS: Equipment containing halons that must be tested, maintained, serviced, repaired, or
disposed must be handled according to EPA requirements and by technicians trained according to
those requirements,

SULFUR HEXAFLOURIDE {SF6): 5F6 shall be reclaimed and not vented to the atmosphere.

WASTE MATERIAL QUANTITY REPORT: Submit quantities of total project waste materiai disposal
as listed below to the COR after complation and prior to submittal of final invoica,

(1}  Sanitary Wastes: Valume in cubic yards ar waighl in pounds.
(2} Hazardous or Liniversal Wastes: Weight in pounds.
{3} PCB Wastes: Weight in pounds.

(4}  Other regulated wastes (e.g., lead-based paint or asbestos), Weight in pounds (specify type of
wasle in report).

SECTION 13.5-CONTRACTOR'S LJABILITY FOR REGULATED MATERIAL INCIDENTS

1.

GENERAL: The Contractor is solely liable for all expenses related to spills, mishandling, or incidents
of regutated material attributabie to his aclions or the actions of his subcontraciors. This includes all
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respense, investigation, cleanup, disposal, permitting, reporting, and requirements from applicable
environmentat regulation agencies.

SUPERWVISION: The actions of the Cantractor employees, agents, and subcontractors shall be
properly managed at all times on Western property or while transporting Western's (or previously
owned by Weslern) regulated material and equipment.

SECTION 13.10—-POLLUTANT SPILL. PREVENTION, NOTIFICATION, AND CLEANUP

1.

GENERAL: Provide measuras to prevent spills of pollutants and respond appropriately if a spill
occurs. A poliutant includes any hazardous or non-hazardous substance that when spilied, will
contaminate soif, surface water, or ground water. This includes any solvent, fuel, oil, paint,
pesticide, engine caclants, and similar substances.

SPILL PREVENTION NOTIFICATION AND CLEANUP PLAN (Plan); Provide the Plan to the COR
for approval 14 days prior to start of work. Approval of the plan is for the purpose of determining
compliance with the specifications only and shall not relieve the Contractor of the rasponsibility for
compliance with all Federal, State, and Local regulations. Include the foliowing in the Pian:

{1) Spill Prevenlion measures. Describe the work praclices or precautions that will be used at the
job site to prevent spills. These may include engineerad or manufactured technigues such as
installation of berms around fuel and oil tanks; Storage of fuels, paints, and other substances
in spill proof containers; and management techniquaes such as requiring workers to handle
material In cerain ways.

{2) Notification. Most States and the Environmental Protection Agency require by regulation, that
anyone whao spills certain types of poliutants in cariain quantities notify them of the spill within
a specific time period. Some of these agencies require written follow up reports and cleanup
reports. Include in the Plan, the types of spills for which notification would be made, the
agencies notified, the information the agency requires during the notification, and the
telephone numbers for notificatian.

(3) Employee Awareness Training. Describe employee awareness training procedures that will
be implemented tc ensure personnel are knowledgeable about the contents of the Plan and
the need for natification.

(4) Commitment of Manpower, Equipment and Material. identify the amangements made fo
respond to spills, including the commitment of manpower, equipment and material.

(5) If appiicable, address all requirermants of 40CFR112 periaining to Spill Prevention, Controf and
Countermeasures Plans.

TANKER OIL SPILL PREVENTION AND RESPONSE PLAN: Provide a Tanker Oil Spill Prevention
and Response Plan as required by the Department of Transportation if oil tankers with volume of
3,500 gallons or more are used as part of the project. Submit the Tanker Gil Spill Prevention and
Response Plan to the COR for approval 14 days prior to start of work. Approval of the plan is for the
purpose of determining compliance with the specifications onty and shall not relieve the Contractor
of the responsibility for compliance with all Federal, State, and Local regulations.

SECTION 13.11--PESTICIDES

1.

GENERAL: The ierm "pesticide” includes herbicides, insecticides, rodenticides and fungicides.
Pesticides shall only be used in sccordance with their labeling.
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STANDARD 13 - ENVIRONMENTAL QUALITY PROTECTION

2. ENVIRONMENTAL PROTECTION AGENCY REGISTRATION: Use EPA registered pesticides.

3. PESTICIDE USE PLAN: The pian shall contain: 1) a description of the pesticide to be used,
2} where it is to be applied, 3) the application rate, 4} a copy of the label, and 5) a copy of required
applicator certifications. Submit two copies of the pesticide use plan to the COR for approval 14
days prior ko the date of intended application. Approval of the plan is for the purpose of determining
compliance with the specifications only and shall not relieve the Confractor of the responsibility for
compliance with all Federal, State, and Local regulations, Within seven days after application,
submit a written report in accordance with Standard 2 — Sitework, Section 2.1.1.5, “Soil-Applied
Herhicide".

SECTION 13.12--TREATED WOQOD POLES AND MEMBERS RECYCLING OR DISPOSAL

Whenever practicable, treated wood poles and members removed during the praject shall be recycled or
transferred to the public for some uses. Treated wood poles and members transferred fo a recycler,
landfill, or the public shall be accompanied by a written consumer information sheet on treated weod as
provided by Western. Obtain a receipt form, part of lhe consumer information sheet, from the recipient
indicating that they have received, read, and understand the consumar information sheet, Treated wood
products ifransferred to right-ofway landowners shall be maved off the right-of-way. Treated wood
praduct scrap or poles and members that cannot be denated or reused shalt be properly dispesed in a
landfill that accepts treated woed and has signed Western's consumer information sheet receipt. Submit
treated wood pole and members consumer receipt forms to the COR after completion and prior to
submittal of final invoice.

SECTION 13.13--PREVENTION OF AIR POLLUTION

1. GENERAL: Ensure that cansirlction aclivities and the cperation of equipment are undertaken to
reduce the emission of air polufants. Submit a copy of parmits, if required, frem Federal, State, or
local agencies to the COR 14 days prior to the start of work.

2. MACHINERY AIR EMISSIONS: The Centracter and subcontractor machinery shall have, and shall
use the air emissions control devices required by Federal, State or Local Regulation or ordinance.

3. DUST ABATEMENT: Dust shall be controlied. Qil shall not be used as a dust suppressant, Dust
suppressants shall be approved by the COR prior to use,

SECTION 13.14--HANDLING AND MANAGEMENT OF ASBESTOS CONTAINING MATERIAL

1. GENERAL: Obtain the appropriate Federal, State or iocal licenses or certifications prior to disturbing
any raguiated ashestos-containing material. Submit a copy of licenses and/or certifications for
ashbestos work to the COR prior to work., Ensure: 1) worker and public safety requirements are fully
implemented and 2) praper handling, transportation, and dispasal of asbestos containing material.

2. TRANSPCRTATION OF ASBESTOS WASTE: Comply with Department of Transportation,
Envircnmental Protection Agency, and State and Local requirements when fransporing asbestos
wastes.

3. CERTIFICATES OF DISPOSAL AND RECEIPTS: Obtain certificate of disposals for waste if the

waste is a hazardous waste or receipts if the waste is a non-hazardous waste. Submit copies o the
COR after completian and prior to submittal of final invoice.
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STANDARD 13 - ENVIRONMENTAL QUALITY PROTECTION

SECTION 13.15-MATERIAL WITH LEAD-BASED PAINTY

1.

CENERAL: Comply with all applicable Federal, 8tate and local regufations concerning work with
lead-based paint, disposai of malerial painted with |ead-based paint, and management of these
material. OSHA and General industry Standards apply to worker safety and right-to-know jssues,
Federal EPA and Stale agencies regulate waste disposal and air quality issues.

TRANSFER OF PROPERTY: If lead-based paint containing equipment or material is to be given
away or sold for reuse, scrap, or reclaiming, a written notice shall be provided to the recipient of the
material stating that the material contains lead-based painl and the Hazardous Waste regulations
may apply to the waste or the paint in some circumstances. The new owner must alse be notified
that they may be responsible for compliance with OSHA requirements if the material is to be cut,
sanded, abraded, or stripped of paint. Submit a copy of Iead paint notices to the COR upon
completion and prior to submitial of final invaice.

CERTIFICATES OF DISPOSAL AND RECEIPTS: Chiain cerlificate of disposals for waste if the
waste is a hazardous waste or receipts if the waste is a non-hazardous waste. Submit copies to the
COR after completion and prior to submittal of final invoice.

SECTION 13.16--PREVENTION OF WATER POLLUTION

1.

GENERAL: Ensure that swface and ground water is protected fram pollution caused by
consfruction activities and comply with applicable regulations and requirements,

PERMITS: Ensure that:

(1) Streams, and other waterways or courses are not obstructed or impaired, unless the
appropriate Federal, State or local permits have been obtained;

(2} A National Pollutant Discharge Elimination System (NPDES) Permit is obtained if required by
State or Federal regulation; and

(3) A dewatering permit is obtainad from the appropriate agency if required for construction
dewatering aclivities,

{(4) Copies of any water pollution permits are submitted io the COR prior to work.

EXCAVATED MATERIAL AND OTHER CONTAMINANT SOURCES: Control runoff fram excavated
areas and piles of excavated material, construction material or wastes (to include truck washing and
concrete wastes), and chemical prodiucts such as oil, grease, solvents, fuels, pesticides, and pole
treatment compounds. Excavated materiat or other censtruction material shall not be stockpiled or
deposiled near or on slreambanks, lake shorelines, dilches, irfigation canals, or other areas where
run-off could impact the environment.

MANAGEMENT OF WASTE CONCRETE OR WASHING OF CONCRETE TRUCKS: Do nat permit
the washing of concrete lrucks or disposal of excess concrete in any ditch, canal, stream, or other
surface water, Concrete wastes shall be disposed in accordance with all Federal, State, and local
requtations. Concrete wastes shall not be disposed on any Western property, right-of-way, or
easement; nor on any streets, reads, or property without the owner's consent.

STREAM CROSSINGS: Crossing of any stream or other waterway shall be done in compliance with

Federal, State, and local regulations. Crossing of some walerways may be prohibited by
landowners, State or Federal agencies or require permits.
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SECTION 13.17--TESTING, DRAINING, REMOVAL, AND DISPOSAL OF OIL-FILLED EL ECTRICAL
EQUIPMENT

1.

SAMPLING AND TESTING OF INSULATING OIL FOR PCB CONTENT: Sample and analyze the
oil of efectrical equipment for PCB's. llse analytical methods approved by EPA and applicable State
regulations.  Dacontaminate sampling eguipment according to documented good laboratory
practices (these can be contractor developed or EPA standards). Use only laboratories approved by
Western. The COR will furnish a list of approved iaboratories.

PCB TEST REPORT: Provide PCB test reports that contain the information below for disposing of
oil-filled elecirical equipment. Subimnit the PCB lest repart prior to draining, removal, or disposal of ail
or ail-filled equipment that is designated for disposal.

- Name and address of the laboratory

- Description of the electrical equipment {e.g. fransformer, breaker)

- Serial number for the electrical equipment.

- Date sampled

- Date tested

- PCB contents in paris per million {ppm)

- Unique identification number of container inte which the oil was drained ({i.e., number of drum, tank,
tanker, eic.)

QOIL CONTAINING PCB: Camply with the Federal reguiations pertaining to PCBs found at Title 40,
Part 761 of the U.8. Code of Federal Regulations {40 CFR 781).

REMOVAL AND DISPOSAL OF INSULATING OIL AND OIL-FILLED ELECTRICAL EQUIPMENT:
Once the PCB content of the ol has been identified from laboratary results, the oil shall be
transporied and disposed, recycled, or reprocessed according to 40 CFR 761 (if applicable),
Resource Conservation and Recovery Act {RCRA) “used oif, and other applicable regulations,
Used cil may be transported only by EPA-registered used cil tfransporters. The ail must be stored in
containers that are labeled "Used Cil." Use only U.S. transporters and disposal sites approved by
Western.

OIL AND OlL-FILLED ELECTRICAL EQUIPMENT RECEIPT: Obtain and submit a receipt for oil
and oil-filled equipment transported and disposed, recycled, or reprocessed fo the COR upon
completion and prior (o submittal of final invoice.

SECTION 13.18--REMOVAL OF OIL-CONTAMINATED MATERIAL

1.

GENERAL: Removing oil-centaminated material includes excavating, stockpiling, testing,
transporting, cleaning, and disposing of these material. Personnel working with PCBs shall be
trained in accordance wilh OSHA requirements. Submit employee training documentation records to
the COR 14 days prior to the start of work.

CLEANUP WCRK MANAGEMENT PLAN: Provide a Cleanup Work Management Plan that has
been approved by applicable Federal, State, or Local environmental regulation agencigs. Submit the
plan to the COR for approval 14 days prior to the start of work. Approval of the plan is for the
purpose of determining compliance with the specifications only and shall not relieve the Contractor
of the respansibility for compliance with all Federal, Slate, and Local regulations. The plan shall
address on-site excavation of contaminated soil and debris and include the following:

- Identification of contaminants and areas to be excavated

- Method of excavation
- Level of personnelfsubcantractor training
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- Safety and health provisions

- Sampling requirements including quality contral, laboratory te be used
- Management of excavated soils and debris

- Disposal methads, including transpertation to disposal

EXCAVATION AND CLEANUP: Comply with the requirements of Title 40, Part 761 of the U.S.
Code of Federal Regulations (40 CFR 761).

TEMPORARY STOCKPILING: Excavated material, temporarily stockpiled on site shall be stored
on heavy plastic and covered to prevent wind and rain erosion at a location designatéd by the COR.

SAMPLING AND TESTING: Sample contaminaled debris and areas of excavation to ensure that
contamination is removed. Use personne! with experience in sampling and, in particviar, with
experience in PCB cleanup if PCBs are invoived. Use analytical methods approved by EPA and
applicable State regulations.

TRANSPORTION AND DISFOSAL OF CONTAMINATED MATERIAL: The Conlracter shall be
responsible and liable for the proper loading, transportation, and disposal of cantaminated material
according to Federal, State, and local requirements. Use only U.S. transporters and disposal sites
approved by Western,

POST CLEANUP REPORT: Provide a Poest-Clieanup Report that describes the cleanup of
eontaminated seils and debris. Submit the report to the COR upon completion and prior to submittal
of final invoice. The report shall cantain the following informatian;

- Site map showing the areas cleanad

- Description of the operations involved in excavating, storing, sampling, and testing, and disposal

- Sampling and analysis resuits including 1) Name and address of the laboratory, 2} sample
focations, 3) sample dates, 4) analysis dates, 5) contents of contaminant (2.g. PCB or total
petroleum hydrocarbons) in parts per million (ppm)

- Certification by the Contractor that the cleanup requirements were met

- Copies of any manifests, bills of lading, and disposal certificates

- Copies of correspondence with regulatory agencies that support completion of the cleanup

SECTION 13.19—CONSERVATION OF NATURAL RESOURCES

1.

GENERAL: Federal iaw prohibits the taking of endangered, threalened, proposed or candidate
wildlife and planis, and destruction or adverse modification of designated Critical Habitat. Federal
law alsc prohibits the taking of birds protected by the Migratory Bird Trealy Act. “Take" means lo
pursue, hunt, shoot, wound, kill, trap, caplure or callect a protected animal or any part thereof, or
attempt to do any of those things.

KNOWN OCCURRENCE OF PROTECTED SPECIES QR HABITAT: Following issuance of the
notice to proceed, and prior te ihe start of construction, Western will provide training to all contractor
and subcontractor persennel involved in the construction activity. Untrained personnel shall not be
allowed in the construction area. Western will provide two sets of plan and profile drawings showing
sensitive areas located on or immediately adjacent to the transmission line right-of-way andior
facility. These areas shall be considered avoidance areas. Prior to any construction activily, the
avoidance areas shall be marked on the ground in a manner approved by the COR. If access is
absolutely necessary, the contractor shall first obtain permission from the COR, noting that a
Weslern and/or other government or tribal agency biclogist may be required fo accompany
personnel and equipment.  Ground markings shall he maintained through the duration of the
contract. Western will remove the markings during or following final inspection of the project.
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STANDARD 13 - ENVIRONMENTAL QUALITY PROTECTION

UNKNOWN OCCURRENCE OF PROTECTED SPECIES OR HABITAT: If evidence of a protected
species is found in the project area, the contractor shall immediately notify the COR and provide the
tocation and nature of the findings. The contractor shall stop all aclivity in the vicinity of the
protected species or habitat and not proceed until directed to do so by the COR.

CONTRACT ADJUSTMENTS: Where appropriate by reason of delays caused by a discovery, the
Contracting Officer may make adjustments to contract requirements.
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OIL SPILL RESPONSE PLAN DESCRIPTION

The Oil Spill Response Plan as prescribed under 49CFR§194 is divided into the following two paris,
which function as an integrated document;

Care Plan (Sections 1 through 8)

The Core Plan (Sections 1 through 8) contains general informatian outlining Company oil spifl
response procadures.

Response Zone Appendices (Sections 9 through 11)

The response zone appendices contain the Individual Ol Spili Response Plans for each zone which
are to he followead in the event of an ofl spili.

Frior to campleting the Response Zone Appendices, Keystane wili also review the National
Contingency Plan {NCP) and each applicable Regional Integrated Contingency Plan [RICP), o
ensure the Keystone Cil Spill Response Plan is consistent with the applicable Environmental
Protection Agency RICP and the NCP.

Jung, 2006 Emergency Responsa Plan
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OIL SPILL. RESPONSE PLAN

Revision Record

The purpose of this Revision Record is to document receipt and insertion of all revisions o the
Oit Spill Respanse Plan, as well as to provide a record that the manual contains the most

current information.

Afier you receive each revision and have updaled your manual, please date and sign in the

space provided, corresponding to the approprate ravision number.

Rovislon
Section Number/Effective Slgnature
Date Date Inserted
June, 2008 Ermargency Responsa Flan

{Cit Spilt Responsa Flan}




LIST OF ACRONYMS

AP

CE
EOC
EMS3
EPA
ESM
FOSC
GPS
HAZWCPER
Ics

Mp
NCP
NFPA
oCC
CSRO
PHMSA
PREFP
al

RICP
SCADA

Juna, 2006

American Petroleumn Institute

Cushing Extansion

Emsrgency Operations Genter

Emergency Management System

Enviranmental Protection Agency

Emergency Site Manager

Federal On Seene Coordinator

Global Positioning System

Hazardous Waste Operations and Emergency Response Standard
Incident Cammand Systern

Mila Post

National Contingency Plan

National Firs Protection Association

Operations Control Center

Qit Spill Respanse Organization

Pipeline and Hazardous Material Safety Administration
Matlonal Preparedness for Response Exerciss Program
Qualiffed individuat

Regional iIntegrated Contingency Plan

Supervisory Control and Data Acquisition
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1.0 CORE PLAN INFORMATION SUMMARY

The TransCanada Keystong, LP (hereafier referred Lo as Keystone) Core Plan {Sactions 1 through
8) provides the base informatlon utilized to develop the specific O Spill Response Plans, These Oil
Spilf Response Plans are to ba followsd in tha event of a spili and are found in sach Rasponsa
Zone Appendix.

1.1 Operator Information

TransCanada Keystene, LP
450 — 1* Street S.W.
Calgary, Alberta, Canada T2P 5H1

1.11 Pipeline System Description

This document provides a preliminary Gil Spill Respense Planh and outlines Keyslone's processes
and procedures established to comply with 49CFR§194. This plan will be updated upon completion
of the detailad deslgn of this project.

This Oit Spill Response Plan is intended to cover the U.S. segment of the pipeline systemn operatad
by Keystone. Three preliminary Response Zones have been established considering mileage and
dislribution of high consequence areas. Figure 1 provides a pipeline system map and illustrates the
specific Response Zones.

Figure 1: Keystone Pipelina System and QI Spiti Response Zones,
o F!. Mceray
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The U.S, portion of the Kaystone Pipeiine consists of approximately 1,309 miles of 30-inch-diameter
pipeline and 55 miles of 24-inch-diameter plpeline {located from Wood River 1o Patoka, {llinois).
Crude oll recelpls will iniliate from an oil supply hub near Hardisty, Alberta, Canada for movement to
delivary sites in Cushing, Oklahoma, as well as Wood River and Patoka, llincis. For the purposes
of developing this Qil Spill Response Plan and associaled worst case discharge calculations, the
maximum dasign capacity of 657,000 bpd will be utilized.

Primarity, crude oif transporled by Keystone Pipeline wili be detived from the Alberta oll sands
regicn. The oil exiracted from the sands is called bitumen. The bituman Is upgraded eilher through
additlonal processing or by combining the bitumen with dituents. The upgraded product is then
classified as synthetlc cruds cll. While the precise compasition of synihetic crude will vary by
shipper, and is consldered proprielary information, Keystone expects ta fransport crude oifs in the
range of 12 to 45" AP] (American Pelroleum Institute).

The Keystone Pipeline is controlled from the Operations Control Center (OCC), located in Calgary,
Alberta, Canada. The OCC is slaffed 24 hours per day ¥ days g week, and utilizes a computer
based Supervisary Control and Data Acquisillan (SCADA) System to continuously menitor and
control pipeline operatfons.

Keystone's 24 hour emergency contact phone number is 1 (XXX} XXX-XXXX and is posted on
all pipeiine marker posts and facifity signs.

June, 2006 2 Emergency Rasponsa Plan
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1.2  MSDS Information

This saction wilt provids MSDS informalion on the slate of cruds oils fransported by Kayslone.

1.3 Response Zone Summaries

For this preliminary Oil Spill Response Plan, the pipelina system has been segmented into 3
Response Zanes. The speclilc Ol Splll Response Plans and information for each Response Zone is
provided in the Appendices.

Changes to both the number and location of Respanse Zanes are anfticipatad as the design is
furlher developed and refined. For the purposes of this document Response Zones are defined as
follows:

1.3.1 Fﬁes )onse Zone One — North Dakota, South Dakota, Nebraska
pa

Milapost {MP} = 0 at U.8./Canadian Border to MP = 535

North Dakota (MP 0 o= MP 215}
Counties:
Pembina, Cavalier, Walsh, Nelson, Steele, Bammes, Ransom, and Sargent

South Dakota {MF 215 to = MP 431)
Cauntles:
Marshall, Day, Clark, Beadle, Kingsbury, Miner, Hanson, McCook, Hulchinson, and Yaniton

Nebraska {MP 431 to = MP 535}
Counties:
Cedar, Wayne, Stanton, Platte, Colfax

Table 1: Preliminary High Consequence Areas — Zone One

Each enfry in the table below represents & unique location.

Miles {Approximate})
State Populaticn Drinking Water Sensitive Areas
Norh Dakota 4] 6.96 203
South Dakota 0 o 196 0.36
: 587 5.95
7.15
Nebraska 0 538 6.19
0.95
TOTAL 0 20.17 31.87
Juna, 2008 3 Emergency Response Plan
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1.3.2 Response Zone Two — Nebraska {part), Kansas, Oklahoma

Milepost (MP) = MP 535 1o MP 634 and Cushing Extenslon (CE), CE MP 0 to CE MP 281

Nehraska (MP 535 lo = MP 634, CE MP O lo= CE MP 4)
Counties:
Butlar, Seward, Saline and Jafferson

Kansas (CE MP 4 o= CE MP 212)
Couniies:

Washington, Clay, Dickinson, Marion, Butler, and Cowfey

Qidahoma (CE MP 212 to = CE MP 291)

Countles:

Kay, Noble, and Payne

Table 2: Preliminary High Consequence Araas — Zone Two

Each antry in the table below represents a unigue location.

Miles {Approximate}
State Poptlation Drinking Watey Sensitive Areas
Nebraska 4] 0.70 2.13
Kansas 0 4.14 23.16
7.89 912
8.73 15.41
15.52
8.06
Oklahoma 0 g1 7.71
917
TOTAL i} §4.32 57.53

1.3.3 Response Zone Three — Nebraska (part), Kansas, Missouri, Hlinois

Milapost {MP} = MP 634 to MP 1073

Nebraska {MP 634 to = MP 649)
Counties;
Jefferson, Gage

Kzansas (MP 649 to = MP 743)
Countias;
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Marshall, Namaha, Brown, and Doniphan

Missouri (MP 743 to = MP 1016)

Counties:

Buchanan, Clinton, Caldwell, Carroll, Charlton, Randolph, Audrain, Montgomery, Lincoln, and St.

Charles

Illinois (MP 1016 to = MP 1073)

Counlies:

Madlson, Bond, Fayeltle, and Marian

Table 3: Preliminary High Consequence Areas — Zone Three

Each entry in the table below represents a unique location.

Mtles { Approximate)
State - Population Drinking Water Sensitive Areas
Nebraska 0 1.88 0
Kansas ] 3.49 12.59
491 5.68
Missouri 0 4.82 576
12.01 12.08
2.31
7.38
24.48
Minofs 0.64 1.08 522
3.24 6.79 209
3.10
5.67
TOTAL 3.88 43.73 84.59

1.4 Certification

Pending campletion of the final engineering design, Keystorie will ceHify that it has obtained,
through confract or ather means, the necessary personnel and equipment to respond to the
maximum extant praciical, to the warst case discharge, or to the substantial threat of such a

discharge.

June, 2006
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2.0 NOTIFICATION PROCEDURES

2.1 Notification Requirements

Figure 2 outlines the notification process for reporting and evaluating a potential cil spill, as well as
activation of the Cil Spill Response Plan.

The Reglonal EQC Manager {Qualiiied Individual} is the key individual responsible for evaluating
and aclivating the Oil Spill Response Plan.

Figure 2: Basic Qi Spill Response Initlal Notlficatlon Process

O Ky Fomtern.
Carpatala
EDE Ko tonzsom
Manager O
[ s
Corparaie
EOC
Wabdize Interral On Site Respanze Helty Suppont
And Extarmat Bt agency Contalrenen Dopestierts
Resaurges o and Recovery [sen balow)
" designated Qualified Individual {1}
EQOC = Emergency Operation Center
Corporate EOC Suppart Depariments (from above) include but are not limited to:
o Asset Proteclion o Reguiatary « Facility Services
o Communications Caompliance and Real Estate
o Land, Community o Corporale Security c Inforrnation
and Aboriginal e Customer Services Systems
Relations ~  Operations Control » Human Resources
¢ Health Safety and Center o Administration
Environment o Asset Reliabiiity Support
o Legal o Insurance and Risk
Managemenit
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2.2 Prioritized Notification Checklist for Key Individuals

2.2.1  First Responder

D Notlfication of potential spill and dispatch received from QCC
(1 spiLL vERIFIED
{3 Notification of Emergency Services, if required
Verify with OCC:
a Pipefine shutdown and staius
Q Pipeline segmant isoiation
Ll Regicnal ECC Manager (QI) notifled

222 Regional EQOC Manager (Ql)

L Notification received from OCC

[ Notification of spill detalls received from First Responder

) OIL SPILL RESPONSE PLAN ACTIVATED

Cl Emergency Site Manager (QI) notified

Ll Regional EQC activated

L mebilize response resources requested by Emergency Slte Managar {(Qi)
O Comorate EOC Managsr contacted

H Agency contacts inltiated as per Section 2.3

223 Emergency Site Manager (Qf)
L) Notification received from Regional EOC Manager (Ql)
(A ©n site First Responder contacted o abtain briefing on spill
£ on Site Command Past activated
2 Regional EOC advised of resource requirements
U First Responder reliaved

June, 2006 7 Emergency Response Plan
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2.3 Notification Contacts

The conlact st is currently incompiete bul idenfifies the koy contact posttions required for aclivalion
of the Oil Spiff Response Plan. Specific data fields will be complated when Keystone's personnel
ormganization structure is finalized and State and Local requirements and contacts have been

determined.

2.3.1  Keystone
Table 4: Keystone Notlfication

Pasition Primary Secondary
Making Call Keystone Contacts Telaphone No. Telephone No.

First Responder

oce Regional EQC Manager (Ql)
- Primary
- Altemate
Corporate EQC
Emergency Site Manager {Q})
-Prd

Regional EOC mary

Manager (Qu) | - Alternate
Carporate EOC
Manager

23.2 Agency

Tahble 5: Agency Naotification

Paosition Other
Making Call Agency Contact List Telephone TelephonafFax

Fedearal
National Response
Center

Regional EQOC 1-800-424-8802

Manager [Q1) State
Local
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233 Emergency Services

Table 6: Emergency Services Notification

Position Emergency Other
Making Call Contact List Talephone TelephonefFax
Servi
Emergency E'mergency ervices
Site Manager | Fre/Ambulance
Qn Police/Sheriff
Hospitai

2.4  Procedures for Notifying Qualified Individuals

In the event of a suspected leak, tha OCC aclivales the communications process and confacts the
Regional EOC Manager {QU), as illustrated in Figure 2: Basic Oil Spill Response Initial Notification
Pracess, Page 6. Qualified Individuals are available on call 24/7 and on call list are maintalned by
the OGC. The Reglonal EOC Manager (Ql) is responsitle for activating the Oil Spill Response Plan
and contacting the Emergency Site Managar {Ql}.

The Regional EQC Manager {QI) will be contacted primarily on a land line phone {(home or office} or
by cellular telephane backup. in the event that fand and cellular communication are not functional,
satellite phanes are available. All on call Regional EQC Managers and Emergency Site Managers
are equipped with celiular lelephones.
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2.5 Information Reported to Agencies

Comrnunication Report (Call} Record

Regional EOC Manager (Ql)

The following agency mandatery information, as identified in bold italic, wili be provided initiatly
with subseguent notifications fc complete the required mandatory criteria or advise of any changes.

Name of Fipeilne:;

Time of Discharge:

Locatlon of Discharge (MP):,

(GPS):

Type of Oil;

Reason of Discharge:,

Estimated Yolume of OF Sgilf;

Weather Condition on Scene:

Action taken/ Planned by Person on Scene:

Injuries:

Extent of Injuries;

Evacuation:

Public Conseguence:

June, 2006
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3.0 SPILL DETECTION AND ON-SCENE SPILL
MITIGATION PROCEDURES

3.1 Methods of Initial Discharge Detection

The folfowing outlines the concep!s ard philosophies currantly under considaration at this
prefiminary stage in the design of the Keyslone Pipeline. Upon completion of the required design
delails, this section of the document will be revised and updated accordingly.

Keystone wilt utilize a comprehensive SCADA systern to monitor and control the pipeline. Data
provided by the SCADA systern may alert the OCC oparator to an abnarmal operating condition
which may signify a possible spill or leak. A back-up communication systers will aiso be avaitable
should SCADA communications fall betwean field localions and the QCC.

In addition, Keystone will ulilize a dedicated Leak Detection System to alett the OQCC cperator of a
potential leal or spill.

Tha SCADA system will contimiously monltor plpeline conditions and update information provided
to the OCC aperator, Data received via the SCADA system will aiso be direcled to tha dedicated
[Leak Detection System, capabie of independantly alarming to the OCC operatar.
Standard operating and response procedures will be utijized by OCC operator in responding to
abnormal pipeline conditions including leak alarms. The OCC aperator will have the full and
complete authority to execute a plpeline shutdown.
Natification of a possible initial pipeling release may be received by the OCC operator as follows:
1. Employsa reparted
2. Abnormat pipeline condition observed by CGCC operator
3. Leak Detection System alarm

4. Third party reported

Upan receipt of notification as outlined abave, the OCC operator wlll execute the following
procedures:

1. Follow prescribed OCC opsrating and response procedures for specific directions on
abnormal pipeline condition or alarm respanse

2. Dispaich First Responder

3. Shutdewn pipeline within a predelermined time threshold if abnormat conditions or ieak
alarm can not be posilively ruled out as a leak

4. Complete internal notifications as outlined in Figure 2: Basic Qil Spill Response Initial
Matification Process, page §.

June, 2006 11 Emargangy Response Flan
{0l Spill Response Plan)



3.2 On Scene Spill Mitigation and Recovery Procedures
This section of the document provides a listing of response strategles and technigues
currantly contemplated for use on lthe Keyslone pipeline system. Those selecled will be
fuily developead within the final Oit Spilf Response Plan,
Keyslone recognizes that cerfain River crossings along the pipeline route are considered
high volurme areas and will ensure the final Oif Spill Plan delivers the resources o respond
{o a potential release, in a more rapid fashion as required.
3.2.1 Spills on Water
o Small Crecks, Ponds and Bogs
o Large Rivers and Floodplains
o Large Lakes
o Beach Berming
o Beach Sumps
o Boom Technigues
o Calm Water Containment Booms
o Flowing Water Containment Booms
o Open Waler Containment Booms
o Marine Diversion Booming
o Exclusion Booms
o Cascading Booms Calm
o Skimmers
o Rotating Discs
o Weir Davices
o Dam Techniques
o Blocking Pams
o Flowing Water Dams
o Sorbent Booms and Barriers
o Spills on lce
o Spills under Ice
June, 2006 12
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o Spill during Freeze-up or Break-up

3.2.2 Spills on Land
o Opan kand and Forests

o Streets and Highways

o Earth Containment Berms
o Strest Containment

o Guhvert Blocking

o Storm Drain Blocking

o Interception Barmers

o Haeavy Equipmant

o Suction Devices

o Rotating Discs

s Spills on Sensitive Areas

3.2.3 Spills in Sensitive Areas

v Historical or Archaeological Sites
< Natural Areas

o Nealional, State and Local Parks
o Protecled Yaterways

o Recrezlional Sites

o Water Supply Intakes

o Wellands

o Wildlife Refuges

3.3 Equipment for Response Activities

Ses Section 5.4 for a listing of equipment for response activities,

3.4 Personnel for Response Activities

See Sectlon 5.4 for a listing of personne! for response activities
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3.5 Qil Transportation and Reclamation Facilities and Services
See Scclion 5.4 for a listing of ol transportation and reclamation facilitles and services.,

4.0 RESPONSE ACTIVITIES

4.1  Oi Spill Inifial Respoense

All Keystone employees are autheorized to communicate directly with the OCC should they observe
conditlons that may signify a passible spill (see Figure 2: Basic Qi Spill Response Initial Nolification
Process, page 6,

OCC operalors have the full and complete aulhority to shutdown the pipeline and proceed with
pipeline segment isolation in the area of the leak, The OCC can deslgnate any quallfied Keystons
field employee as a Firsl Responder in order to mitigate the early Impacts of the spill, The First
Responder is required to immediately respond and investigate the suspectad location.

The First Respondar serves as the Emergency Site Manager unti relieved of this task by the
assigned Emergency Site Manager {Qf).

4.2  Qil Spill Response Organization, Responsibilities, Roles and
Authority

The Qrganizational Chart for the Keystone Oil Spdl Response Team is presented in Figure 3:
Keystcne Oil Spill Respense Team Organization Charl, Page 15. The Emergency Site Marager
{Ql) in conjunction with the Reglonal EOC Manager (Q!) is responsible for creating an ail spill
response organization to effectively manage the incident Role assignments for the Regional EOC
and the Command Post represent the specliic funclional areas that the Emergency Site Manager
(Ql} and Reglonal EOC Manager (Ql) determins are necassary to address a speclfic spill.

Proceduras are established within Keystone outlining regular signing and financial authority limits. it
is recognized that these standard authorities may not apply in an emergancy due to the reguirement
to immediatety contain and control the emergency situation.

Keystone has established the following pollcy related fo Financial Authority in an emergency:

The Ermergency Site Manager (Ql) or Region EOC Manager (Qf) has financial authority to obtain
any and all resources necessary to contain and control the emergency situatior.

Recsipts, bills and invoices must be obtained for all supplies, services, equipment and contractors
engaged as a result of the emergency, and submitted to the Emergency Site Manager {QI) or
designated individual for cost management,

June, 2006 14 Emargency Response Plan
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Figure 3: Keystane Qi Splil Response Team Organization Chart
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4.2.1

First Responder

Responsibilities of the First Respender in priority include:

Nat putling yourseif at risk
Provide confirmation of emergency svent and ensure pipeline lsalation with the OCC

Request emergency respense persennel at the scene and advise the local authorities of a
passible need for evacuation, as required

Evacuate immediate area if necessary {o preserve life and health

Attempt to notify people at risk without entering the hazard area

Secure the area and establish a perimeter at a safe distance

]
[a)
O
o Rescue Ifsafe to dosc
w]
)
a]
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o Act as the Emergency Slte Manager until relleved by 1he assigned Emergency Site
Manager (Qf)

o Work cooperatively with emergency response personnel and municipal authorities at the
scene

o Instruct people not to touch or move anything

o Do Not disturb the suene except to preserve life or prevent injury

4.2.2 Regional EOC Manager (Ql}

Following nefification from the Operations Control Centsr of & possible ail spil}, the Regional EOC
Manager (Qii) gathers information to assess the incident and is responsible for activation of the Qil
Spill Response Plan.

The Regional EOC Manager (Q1) determines the amount of resources required to address the
amergency within the Regional EOC. Not all roles will be aclivated, or others may be added, in any
given spill event. Furthermore, one person may take on several roles, and conversely one roje may
take several people.

The Regional ECC Manager (Q1) contacts the Operations Control Center {OCC) (e ensure that the
Corporate £0C has bean established. Specific responsibilifies of the Regional EOC Manager (QI)
in pricnity include, but are not mited to:

Activate the Oil Spill Response Plan

Establish and maintain contact with the Emargency Site Manager {ESM)

Ensure ali Regulatory notifications have been made

Provide suppor as reguested to the Command Post

Document all actions using the Emergency Incident Log

Estabtish contact with the Carporate EQC and cormnmunicate updates

Remain advised of repair and restoration, accident and incidenl investigations, and other
activities on site

Assume financial attharity to contain and control the emergency

o Ensure work order and other processes are established to track financlal commitmanis

000000
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4.2.3 Regional EOC Roles

Regional ECC Communications

The Regional EQOC Communicalions Role may make regulatory notifications if requested by the
Regional EOC Manager (Q1) and responds to requesls for information, Notifications musl be
assigned a high priority. Specific responsibiiities Include but are not limited to:

o Document all aclions using the Emergency Incidant Log

o Have available all requlred contact lists for the specific incident in progress

o Assamble confirmed facls about the incident although it may not be possible to answer alt
the following questions:

Name of Plpallne:

Time of Discharge:

Location of Discharge:

Type of Qil:

Reason of Discharge:

Estimated Volurme of Oil Splil:

Weather Condition on Scene:

Action takery Planned by Person On Scene:

YYYVYVYVYY

June, 2006 16 Emergency Respanse Plan
(Qil Spill Responss Plan)



Q

A2 2 A 9

Y

v

A

Injuries:;

Extent of Injurigs:
Evacualion:

Public Consaquences:

Assamble information on relevant products
Local municipal authorities must be advised immediately of any Keystons emergency in
their area ift

A landowner or community is being evacualed (notifications must also be made to the
evacuating community and receiving community)

Local services such as power, water or gas supply is disrupted as a result of the
gmergency

Media attention is occurring or likely to ocour

When thers is a 3" party injury or death

Members of the community called to report Incldent or ihcident is visible to the
community

Log any requesls for information and follow-up

Regional EGC Security

The Regianal EQC Security priorilies at the ECC are lo prevent uniauthodzed entry into the center,
to facliitate any requests fram the Command Post including requests to obtain contrast security
forces in a timely manner and to liaison with law enforcement agencies. Specific responsibilities
include but are not limited to:

Bocument ail actions laken using the Emergency Incident Log

Prevent unauthorized erfry

Ensure you identify yoursalf as Keystones EQC Security to any Emargency Services or
rmuniclpal emergency persennel atiending the EQC

Staff the entrance deor to the EQC at all times

Provide those warking In the EOC with Identification cards {e.g., clipped ta their shirts ¢/
chains around neck} to ldeniify them as being a part of the Regional EOC response
Refer all media inquires lo Media Relations

Verify the identity of everyane entering the EQC and record those persons on the Visitor
Leg

Maintain a list of autherized persannegl attending the emergency site

Naiify the Security person at the Emergency Site of all persons authorized lo aftend the
site

Regional EOC Resource Mobilization

The Regional Mobilization Role coordinates the movement to the sie of equipment and materials,
assembles and activates the relevant Mutual Aid agreements. Specific responsibilities include but
are not [imited lo;

a
]

Cocumaent all actions using \he Emargency Incident Log
Assembls and activate any relevant Mutual Aid agreements

o Coordinate the movement of personnel, material and equipment to site with the Resources
contact at site
o Advisa lhe Resources contact at site of any changaes in resource availability or scheduled
amival
v Advise suppliers of any changes in the requirement for pariicular resources, or changes lo
the schedule of arrival at site
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Track hours worked by personnel at the EOC and at the sife
Advise the Regional EOC Manager (Qf) of anticipated neads for reliaf personnel, afc.
Satup worl ordar structure to coliect costs and prepare reports

Regional EOC Environmental / Technical

Tha Regional EOC Enviranmmanial / Technical role is to provide support and technical expertise to
personnel al site. Specific responsibilties include but are not limited 1o:

O
a

]
]

o]

Document all actions using the Emergency Incidsnt Log

Provide specific technical expertlse such as environmantal, water management efc,,
depending on the nature of the smergency, 1o contain and control hazards

Provide support to Envirenmentat / Technical parsannel at site

Coordinale with Resources personnel in the EOC, Idenlifying and mobilizing
environmental resources to the sile and other technical suppoert as required
Coardinate wark with the Operations Control Center

Regiocnal EOC Media Contact

The Reglonal EOC Media Cantact rasponds to any media located at EOC and provides support to
Media Contact working at the Command Post. Corporate Medla Training is required for this
position. Specific responsibilities include but are not limited to:

]

o

Dagument all getions using the Media Contact Log and forward compleled logs to
documentation personnel in the EGC

Document alt requests for additional infarmation on the Media Contact Log and forward to
Corpatate Communications

Advise the media thal Communications will respond as soon as passible o thelr inquiries
Log all phone and persanal conlacts with media using Media Contact Log and provide to
Corporate Communications

Serve as media contact unlil advised of a Corporala Communications or Community
Reprasentative name and contact number off-site to which all media inquires can be
directed

Ensure all telephone media Inquiries go to Corporate Communications

Maintain conlact with Command Post Media Contact for regular factual updates, if no
corporata media refations representative s In place

Ensure Media representatives are not allowed into the EQC

Provide factual updates to Media representatives, only when a corporate media relations
representative is notin place

Regional EOC Documentation

The Ragiona! EOC Documentation role consolidates informalion for eleclronic distibution, gathers
and files all paper documentation. Specific responsibiliies (nclude bul are not limited to:

o Prepare status reports for distribution on an efectronic medium using information provided
from EQC personnel logs

¢ Edit and consolidate the log information using the following general guidelines:
¥ Malor events and respanses
> Summary of actions tzken by personnel
> Whatis happening?
»  Who is involved?
» Are there injuries?
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is the public at risk?

Where |s the emergency?

Whalt is the magnitude of the situation?

What has baan done, so far?

Oblain approval for status report from the Regional EOC Manager {QJ) basfore sending

YVYYY

a Ensure all written instructions, logs, reparts, telephone logs and related documentation are
recorded and filed

Regional EOC Community Evacuation Leader

The Regional EOC Community Evacuation Leader coordinates and implemeants any resident
notifications for evacualions. Specific responsibililies include but are nat limited to:

o Document all conversations and aclivilies using the Emergency Incident Log

o Delermine whether residents should be initially alerted or evacualted {in consullation with
the Regional ECC Manager (Qf) and local Ermergency Services

o Have avallable information on municipal evacuation centers and evacuee care should
evacuation seem likely

o For evacuations:

» Determing the prionty for contacling the public taking inte account the incident, the
potential for the situation to deteriorate, weather conditions and potential sensitivities of
neighbors

> Determine best maelhod of contacting the public (phone, personal visits or through
municipal authority)

> After contacling the public, initiate and coordinate the ongoing communications with
neighbors and the public cutslde of the emergency awareness zona who may have
been impacted by the incident

Regional EOC Administrative Support

The Regional EQC Administrative Support person provides general suppoert to all Regional EOC
personnel. Specific respensibilities include but are not limited to:

Dacument all acticns using the Emergency Incident Log

Support all EQC personnel as raquired

Record time, date and name of each person notified on the Emergency Incident Log
Word-processing

Telephones, faxing, etc

Assisi with gatherlrg and dislrbuting information

00 o0ocC

4.2.4 Emergency Site Manager {Ql)

The Emergency Site Manager (Ql} coordinates and manages all aspects of emargency operations
including site securily, site aceess, containment, control point selection, recavery and clean-up
cperations.

The Emergency Site Manager (Ql) in conjunction with the Regional EOC Manager {Q)]} determines
the amount of resources within the Command Post. Not all roles will be aclivated, or cthers may be
added, in any given splll. Furthermore, ane person may take on several roles, and conversely one
role may {ake several people.
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Specific responsibilities in prionity include but ars not limited to:

Q

a0 0

o]

4.2.5

Establish emergency organization {command post), asslgn and brief personnel on key
tasks

Ensure that all parties can clearly identify the Keysione Emergency Site Manager (Ql)
Asslgn the Documsntation Rale and determine what other roles are required

Maintain primary contact with the Federal On Scene Coordinator {FOSC})

Conduct an Emergency Incident Assessment, based on the infermation available about the
incident, and identify priorty Issues and objectives

‘Determine manpower and equipment resources required, based on the nature of the spill

MNotify and maintain contact with local emergency response agencies {e.g., police, fire,
ambulance, government, etc.) and cilizens or landowners immediately affected by incident
Notify Regicnal ECC Manager (Ql) regarding incident status and maintain contact, as
reguired, throughout incident

Assume dulies and responsibilites related to the incident which have not been assigned to
other emargency parsonnel

Ensure documentation is kept related to incident costs, product recovery and a Jog of
incident activities

Anticipate potential changes to the incident, and idantify any additional resources required
(e.g., addilionz} equipment or supplies, ralief ar bagk-up personnel, lighting for night
operations, efc.)

Work In conjunction with emergency response parsonnel and municipa) authorlties at the
5CenNg

Determine when the emergency is over in consullation with the Corporate EGC Manager
and the Regional EOC Manager (QU)

Command Post

Site Security

Securlty is responsible to secure the scene, preserve avidencs, and prevent theh.

Slte security should be established and routes into the site should be sealed to prevent
unauthorized access, and protect the safely of the public. Site security personngl may be Company
personnel, hired conlractors oriocal palice authornities who assist In the incldent. Specific
respansibilities include but are not limited fo:

o Document el actions using the Emergency Incident Log
o Maintain and monitor a security perimster established around the site
o Ensure the protection of equipment or supplies stored at the site
o Preserve and protect evidence relaled to the incident for investigation and follow-up
o Check-inn of authorized personnel coming Into the sita
o Convey necessary information to authorized personne! entering the site
o Post signs, wamnings or barricades an-site
o Supervise the contract security personnel
o [dentify yaurself as Keystone's Site Security to any Fire, Police, or Ambulance personnei at
the scene
o Refer all media inguiriss to the Media Contact person
o Staff the enlry point at alt times wilh & minimum of two pecple
o Record all personnel entering the emargency site using Visitar Leg
o Restrict entry 1o the site to authorized persons only
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o Once the perimeter is secure preserve any items {(evidence) which you feel may be used in

investigations of the emergency
o Photograph the area where any items are located prior to moving if area must be disturbed

Pravent unauthorized persans from examining or photagraphing evidanca items
o Cover ths evidence items with plastic, tamps, cardboard, plywead, ete. to prevent damage if
weather is inclement

o

Resource Mobilization

The Resaurce Mohilizalior: person determines requirerments for personnel, equipment and
materials. This position also records howrs worked by personnel on site and provides this
information to the Regional EOC Resources contact as well as the Emergancy Sile Manager (QI).
Specific raspansibiliias include but are not limited to:

o Document all acticns using the Emergency incident Log

o Serve as the "single window" contact at the site for all personnel requiring resources {e.g..
safety equipment, technicatl supplies) :

o Advise the Emergency Site Manager (Ql) immediately of any cancellations or schedule
changes

o Advise the Resources contaet In the Regional EOC of any changes in the neegq for
resources, or in the mobiization schedule

Staging Leader

The Staging Leader locates a suilable staging area, upwind from the emergency site and ensures
the orderly deploymant of equipment to the site. Spacific responsibilifies include but are not limited
to;

Document all actions Using the Emergency Incident Log

Deocument all resources entering ar lsaving slaging area using the Emergency Incident Log
Direct resaurces to praper locations

Work clossly with the Regional EOC Resources tontact to ensure accurate information
shout the type, quantify, and amival times of resources (o the staging area

Communicate to the Regional EOC Resources conlact any difficulties, delays, etc, in
supplying resources o the scene from the Staging Area

QO 200

2

Environmental / Technical

The Envirenmental / Technical Rolas work with the Regional EOC Enviranmental / Technicai
persons and pravide technical experfise neaded to contain and control hazards. This will require
various areas of expertise depending on the type of emergency event being managed. Specific
responsibllities include but are not limited to;

o Document all actions using the Emergency Incident Log

o Provide specific fechnical expestisa such as environmental, water managament etc.,
depending on the nature of the emergency, to contain and control hazards

o CGonduct an environmental assessment fo identify potential environmental issues or
concerns, thraugh review of environmental sensitivity information, site reconnalssance, and
fiaiscn with govemment officials

o ldentify short term and long term environmental issues and recommend appropriafe
environmental procedures to the Emergency Site Manager {Ql) for minimizing or mitigating
environmental impacts at the site

o Coordinate environmental sampling, protection and clean-up efforis
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o Advise Keystons personnal and confractors on environmental concemns or constraints
refated to site aclivities

o Ceordinate post emergency site assessment and development of a site specific
remedlation ptan

o Evaluate technical resources requirements and advise Resource Role of requirements

Safety

The Safety Role ensures safety of personnel, and use of safe practices on site. Specific
responsibiliies include but are not limited to:

o Documant ail aclions using the Emergency Incident Lay

o Ensure the site Is inltiallty inspected and monitorad to ensure it is safe for workers, based on
the product hazards involved and site condltions

v Monltor the safely of personnel at the emergency site by ensuring safe work practices are
being followed and safety precautions are being taken

o Prepare and implemant the site safely/evacuation plan for the site

o ldentify the nearest medical facilities and transport methad

o Ensure all personnel receive a site safety origntation identifying hazards and coniral
measures including a product hazard briefing, prior 1o undertaking any emergency
response activity

o Ensure all new contraclors (i.e., contractors who have not worked for the company before,

and are unfamillar with company safely procedures), have completed the Contractor Safety

QOrientation and have a valld confirmation card

Ensure proper safely equipment Is available for workers and is used In a proper manner

Ensure site monitoring is continued on a regular basis

Ensure safety precautlons are in place to protect the public

Evaluate site safety operations on a conlinuous basls, and report concerns ar

recommendations to the Emergency Sile Manager (QI)

Media Contact

The Media Contact responds to various media guestions and ensures the safety of all media
personnel, Completion of Medla tralning is a requirement of this position. Specific responsibilities
include but are not limited to:

o000

o Document all actions using the Emergency Incident Log

o Gather media personnel In a single localion at a safe, reasonabie distance from the emergency
sife

o Work with the media until Keyslone's media speclalist arrives

o Maintain contact with Communications in the Corporate EOC fo daetermine what is to be
released lo media

o Maintaip a list of all media personnel on site using Media Contact Log

o Log all questions and requests for information from media using lhe Media Contact Log

o Maintain contact with Media Contact in the Regional Emargency Cperations Center and provids
reguiar factual updates

o Clear all raquests for photc opportunities through the Emergency Site Manager (Q)

Documentation

The Documentation person works directly with the Emergency Site Manager (Q1) and documents all
aclivities on sile. Specific responsibilitles inciude but are not limiled to:
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Document all aclions of the Emergency Site Manager (Q}, using the Emargency Incident
Lag

Provide direct support to the Emergency Site Manager (Ql}

Leg and handle all communications for the Esnergency Site Manager (QI), as raguesled

Community Evacuation Coordinator

The Community Evacuation Cocrdinator works with the Regional EOC Community Evacuation
Leader and the local authorities with evacuation at or near the emergency site. Specific
responsibifities include but are not limited to:

o Document all actions using tha Emergency incident Log

o Keep the Evacuation Leader at the Regional EOC informad of the evacualion center
status and issues

o  Work with local authorities who are managing the evacuation and evacuation center(s}

o Chbtain a record of the evacuees’ arrival at the designated evacuation cariter

¢ Keep the Regional EOC Evacuation Leader briefed on the status of the ardval of
evacuees at the canter

o In conjunction with Community Relations, provide information to the evacuees on the
status of the incident

o Ensure there is a record kept of temporary destinations when evacuess laave Ihe center

o Do net put yourself at risk
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4.3 Federal On-Scene Coordinator Coordination Process

The Emergency Site Manager (Ql) is the primary contact for the Federal On Scene Coordinator
(FOSC). The FOSC is the lead agency and is responsible for monitoring and directing activities
related to the spill.

A flow diagram autiining the action and communication paths under a Unified Command structure
to be utilized in oil spill respanse is shown in Figure 4.

Figure 4; Basic Unified Command Structure
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5.0 LIST OF CONTACTS

The contact list Is currently incomplate but identifies the key contact pasifions required for aclivation
of the Qif Spill Rasponse Plan. Specific data ffelds will be completed when Keysione'’s parsonnal
organfzation structure is finalized, State and Local requirements and contacts along with contract
rasources and confacts have been delermined,

5.1 Qualified Individuals for Each Response Zone
Table 7: Contact Information for Qualified individuals

Pasition Reglanai EOC Manager (QF)

Name

Address

Telephone Secondary Telephone
Puosition Alternate Regional EOC Manager

Name

Address

Telephone Secondary Telsphane
Position Emargency Slte Manager {Ql}

Nams

Address

Telephone Secondary Telaphone
Position Alternate Emergency Site Manager

Name

Address

Telephone Secondary Telephons

5.2 Agency Contacts
Table B: Agency Contacts

Agency/Company Contact Telephone Numbers

Federat

Mational Response Center 800-424-8802

State

Local
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5.3 Corporate Financial Contact for each Response Zone

Table 9; Corpaorate Financial {Insurance)

Name _ Company Telephone Numbers

54 Qil Spill Response Organizations and Contractors, Services and
Resources

Table 10: OSRO Contacts

Quantity of
Coanfractor Resource Capability Equipment or
OSRO/Cantractor Ras ponsibility for First 7 Days Service Available
Name:
24 Hour Contact
No.:
Address;
Rasponse Time;
—

5.5 Oil Transportation and Reclamation Facilities and Services
Table 11: Oll Transpertation and Reclamalion Facilities

Contractor Service Pravided Capacity Availability

Name:

24 Hour Contact
No.:

Address: {
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6.0 TRAINING PROCEDURES

The requirements listed identify spacialized training for individuals prior to taking on responsiblities
under the Qll Spill Respanse Plan.

6.1 On Site Personnel

Table 12: Training Requirements — On Site Parsonnel

Command Post Site
Security

Corimand Post
Resouree
Maohilization

Command Post
Technical

Command Post
Staging Leader

Command Post
Evacuation
Coordinator

Posgition Speclalized Training to Meet Ol Spill Response Dutles
First Responders o HAZWOPER Training to Hazmat Technician Level 3 with annual
refresher as required
Keystone Emergency Management System (EMS) training
Nalional Fire Protection Association (NFPA) training
Emergency Site o HAZWOPER Training to Hazmat Level 4 Specialist with annual
Manager — Qualified refresher as required
Individual o Incident Command System (ICS) Communication training
o Keystone Emergency Management System (EMS) training
o Nationa! Fire Protection Assoclation {NFPA) training
Command Post o Keystone Emergency Management System (EMS) training
Media o Keystone Medla Relations training
Command Posl o Keystona Emergency Managemeant System {EMS3) training
Safety o Advanced safety related training
Command Post
Oocumentation
o Keystone Emergency Management System {(EMS]) krairiing
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8.2 Regional EQC
Tabie 13: Tralning Reqylrements - Regional EOC

Poslticn Speclalized Trainlng to Meet Oil Splll Response Dutles
Regional EOC Manager — o HAZWOPER Tralning to the Level of Hazardous Materials
Qualified Individual Spedalist with annual refresher as required

Incident Comimand System (ICS) lraining
Kaystone Emergency Managemenl Syslem (EMS) training

Regicnal EOC Media o Keystone Emergency Management Syslem (EMS) training
Contact o Keystone Medla Relations tralning

Regional EQC

Communications o Keysione Emergency Managemeni System (EMS) training
Regional EOC

Documentation

Reglonal EOC Security

Regional EOC Technical

Regional EOC Resource
Mabilization

Regional EQC
Community Evacuation
Leader

Regional EOC
Administration Suppart
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6.3 Training Records

Keystone will ulilize an elecironic system to track and maintain records of training, including
refresher training, for all employees. The system will be located at Keystone's head office.

Conlractors are responsible for maintaining all training records for their employses. Periodic audils
will be conducted by Keystone, to ensure contractors training records comply with amergency
training requirements. Audit documentation will be retained in Keystone's files,
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