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Acronyms and Abbreviations
�

APLIC Avian Power Line Interaction Committee 
AWBP Aransas-Wood Buffalo National Park 

BA Biological Assessment 
BLM Bureau of Land Management 
BMP Best Management Practice 
CFR Code of Federal Regulations 
CMRP Construction, Mitigation, and Reclamation Plan 

CWS Canadian Wildlife Service 
DOS Department of State 
ERP Emergency Response Plan 
ESA Endangered Species Act 
FR Federal Register 

HDD Horizontal directional drill 
Keystone TransCanada Keystone Pipeline LP 
Km Kilometer 
kV Kilovolt 
MFWP Montana Fish, Wildlife, and Parks 

MALAA May affect, likely to adversely affect 
MI Miles 
MLV Main Line Valve 
MOP Maximum Operating Pressure 
MVA Million Volt-Amps 

NA Not Applicable 
NGPC Nebraska Game and Parks Commission 
NLAA May affect, not likely to adversely affect 
NRC National Response Center 
NRCS Natural Resources Conservation Service 

OCC Operations Control Center 
OPS Office of Pipeline Safety 
PHMSA Pipeline Hazardous Material Safety Administration 
PMP Pipeline Maintenance Program 
Project Keystone XL Pipeline Project 

ROW Right-of-way 
SCADA Supervisory Control and Data Acquisition 
SDGFP South Dakota Game, Fish, and Parks 
SPCC Spill Prevention, Control, and Countermeasure 
TBD To Be Determined 

TWAs Temporary Work Areas 
US United States 
USDOT United States Department of Transportation 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 

USGS United States Geological Survey 
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1.0 Introduction 

1.1 Section 7 Process 

The United States (U.S.) Department of State (DOS) is the lead federal agency for the evaluation of 
anticipated impacts of TransCanada Keystone Pipeline, LP’s (Keystone) proposed Keystone XL Pipeline 
Project (Project). Federal agencies, in consultation with the U.S. Fish and Wildlife Service (USFWS), are 
required to ensure that any action they authorize, fund, or carry out would not adversely affect a federally 
listed species or species proposed for federal listing. A Biological Assessment (BA) is required under Section 
7(c) of the Endangered Species Act (ESA), if listed species or their critical habitat may be present in the area 
affected by any aspect of the Project. An in-depth review was performed for the Project components (i.e., 
Project centerline Right-of-Way [ROW] and above ground facilities). A preliminary analysis of associated 
facilities, such as transmission lines, was also conducted. 

1.2 Consultation History 

Construction and operation of the Project may affect habitats and populations of species protected under the 
federal ESA and by individual state legislation. In 2008, the DOS appointed Keystone and its subcontractors 
to act as its designated non-federal representatives for Section 7 Consultation with respect to Keystone’s 
Presidential Permit application for the original Keystone XL Project. In April 2008, Keystone, on behalf of the 
DOS, initiated consultation with the USFWS, Bureau of Land Management (BLM), and state natural heritage 
programs and wildlife agencies to identify species and habitats of concern. No NMFS listed species were 
determined to be within the proposed Project area. After meeting with USFWS, BLM, and state agencies, 
lists of species and habitats potentially affected by the Project were compiled for further analysis. Keystone 
developed field survey protocols, target survey areas, and survey schedules using this information. Keystone 
developed these survey protocols, schedules, and target areas and began submitting them to appropriate 
agencies for review and comment in the spring of 2008. Agency review and approval of survey protocols 
began in 2008. Keystone filed documentation of agency correspondence associated with the review and 
approval process with the DOS in November 2008, July 2009, June 2010, November 2010, and this current 
draft BA. In May, 2011, DOS and FWS completed the BA for the Keystone XL Project. In September of 
2011, in conjunction with the FEIS for the Project, USFWS released a Biological Opinion (BiOp) for the 
incidental take of the American Burying Beetle (ABB) in South Dakota, Nebraska, and Oklahoma. Since 
those documents were issued, the USFWS withdrew the BiOp at the request of the DOS based on 
Keystone’s agreement with Nebraska to reroute the pipeline to avoid the Nebraska Sandhills. Keystone has 
since filed a new Presidential Permit application with the DOS (May 2012) and the DOS has indicated that it 
will re-initiate the Section 7 ESA consultation process for the newly filed application. In Keystone’s 
Presidential Permit application, the former Gulf Coast portion of the Keystone XL Project was removed to be 
developed as the stand-alone Gulf Coast Project with independent utility. That Project subsequently 
received the necessary permits and is under construction. The Keystone XL Project now encompasses the 
former “Steele City” segment of the original Keystone XL Project. The new, limited Project configuration is 
the subject of this BA.. 

Because the route of the Project through Montana and South Dakota is essentially the same as that reviewed 
and assessed in the prior BA and BiOp issued by the DOS and USFWS for the original Keystone XL Project, 
much of the material pertinent to species impacts is referenced from those documents and not repeated 
here. This BA covers updates to species (new candidate species) and updated Project information, 
particularly for the new preferred alternative route in Nebraska. 

Biological field surveys within the original Keystone XL Project footprint (e.g., pipeline ROW, pump stations, 
access roads, pipe yards, contractor yards, extra workspace, etc.) were initiated in spring 2008. These 
surveys were conducted along the centerline and an Environmental Report was filed with the DOS in 
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November 2008. Additional surveys along the ROW have continued every year through the summer of 2012, 
to take account of route alignment modifications, additional survey access permissions granted by private 
landowners, and additional agency requests for surveys. If necessary, additional species-specific field 
surveys will be conducted prior to construction of the Project, in coordination with the appropriate agencies. 

The following provides a summary of Keystone’s agency correspondence, species specific survey 
information, and continued consultation with the USFWS since 2008 regarding coordination of biological 
surveys and determination of biological impacts for the Project.  This summary lists only consultation relevant 
to Montana, South Dakota, and Nebraska; consultation for Texas and Oklahoma is omitted given the 
reconfiguration of the Keystone XL Project:  

• April 2008, Multiple Agencies: Keystone sent initial consultation letters to the appropriate Montana, 
South Dakota, and Nebraska USFWS, BLM, and state wildlife agency offices, as well as state 
natural heritage programs to request their input on identifying prominent terrestrial and aquatic 
resource issues or concerns that may occur within or adjacent to the ROW, focusing on species that 
are either sensitive (e.g., federally listed), have high economic value (e.g., big game, waterfowl), or 
are considered important resources (e.g., raptors, fish). The consultation letters included state-
specific special status species tables compiled from data received from each state, USFWS, and 
BLM with brief descriptions of species habitat, miles of potential habitat crossed by the Project, and 
approximate mileposts where potential habitat was identified along the ROW. 

• May 5, 2008, USFWS / Nebraska Game and Parks Commission (NGPC): Keystone held an agency 
meeting at the NGPC office in Lincoln, Nebraska, to discuss issues pertaining to wildlife, special 
status species, and sensitive habitat that could potentially occur in the Project area. Attendees 
included representatives from USFWS and NGPC. The goal was to gather input on agency 
recommendations based on the information sent to them in April 2008 for species occurrence, 
habitat assessments, and future field surveys. Keystone incorporated comments from the meeting 
into survey protocol and best management practices (BMPs) documents for future agency 
verification. 

• May 8, 2008, USFWS / Montana Fish, Wildlife, and Parks (MFWP): Keystone held an agency 
meeting at the MFWP office in Helena, Montana, to discuss issues pertaining to wildlife, special 
status species, and sensitive habitat that could potentially occur in the Project area. Attendees 
included representatives from USFWS and MFWP. The goal was to gather input on agency 
recommendations based on the information sent to them in April 2008 for species occurrence, 
habitat assessments, and future field surveys. Keystone incorporated comments from the meeting 
into survey protocol and BMPs documents for future agency verification. MFWP requested a follow-
up meeting with additional technical staff from MFWP (Regions 6 and 7). 

• June 10, 2008. USFWS / South Dakota Department of Game, Fish, and Parks (SDGFP): Keystone 
held an agency meeting with staff from USFWS and SDGFP at the SDGFP office in Pierre, South 
Dakota, to discuss issues pertaining to wildlife, special status species, and sensitive habitat that 
could potentially occur in the Project area. The goal was to gather input on agency recommendations 
based on the information sent to them in April 2008 for species occurrence, habitat assessments, 
and future field surveys. Keystone incorporated comments from the meeting into survey protocol and 
BMPs documents for future agency verification. 

• July 29, 2008, MFWP/BLM: Keystone held an agency meeting with staff from the BLM Glasgow 
Field Office and MFWP Region 6 and 7 at the MFWP office in Glasgow, Montana, to discuss issues 
pertaining to wildlife, special status species, and sensitive habitat that could potentially occur in the 
Project area. The goal was to gather input on agency recommendations based on the information 
sent to them in April 2008 for species occurrence, habitat assessments, and future field surveys. 
Keystone incorporated comments from the meeting into survey protocol and BMPs documents for 
future agency verification. 
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• January / February 2009, Multiple Agencies: Keystone sent the applicable Montana, South Dakota, 
and Nebraska USFWS, BLM, and state wildlife agency offices a consultation package that included 
state-specific special status species survey protocol and BMPs documents for the species identified 
as potentially occurring during the 2008 meetings. A summary of the findings from the 2008 
biological field surveys were included in the discussions. 

• January 27, 2009. USFWS/SDGFP: Keystone held an agency meeting with staff from USFWS and 
SDGFP at the SDGFP office in Pierre, South Dakota, to discuss issues pertaining to special status 
species surveys. The goal of this meeting was to verify Keystone’s survey approach, BMPs, discuss 
required field surveys, and review the information that was sent to the USFWS in the January/ 
February consultation package. The USFWS and SDGFP provided additional recommendations to 
Keystone’s sensitive species mitigation approach to be updated prior to final agency concurrence. 

• February 3, 2009, BLM/MFWP: Keystone held an agency meeting with staff from the BLM Glasgow 
Field Office and MFWP Regions 6 and 7 at the MFWP office in Glasgow, Montana, to discuss issues 
pertaining to special status species surveys. The goal of this meeting was to verify Keystone’s 
survey approach, BMPs, discuss required field surveys, and review the information that was sent to 
the USFWS in the January/February consultation package. The BLM and MFWP provided additional 
recommendations to Keystone’s sensitive species mitigation approach to be updated prior to final 
agency concurrence. 

• February 5, 2009, BLM: Keystone held a conference call in lieu of an agency meeting with staff from 
the BLM Glasgow, Malta, and Miles City field offices to discuss issues pertaining to special status 
species surveys. The goal of this meeting was to verify Keystone’s survey approach, BMPs, discuss 
required field surveys, and review the information that was sent to the USFWS in the January/ 
February consultation package. The BLM provided additional recommendations to Keystone’s 
sensitive species mitigation approach to be updated prior to final agency concurrence. 

• February 19, 2009, USFWS/NGPC: Keystone held an agency meeting with staff from USFWS and 
NGPC at the NGPC office in Lincoln, Nebraska, to discuss issues pertaining to special status 
species surveys. The goal of this meeting was to verify Keystone’s survey approach, BMPs, discuss 
required field surveys, and review the information that was sent to the USFWS in the 
January/February consultation package. The USFWS and NGPC provided additional 
recommendations to Keystone’s sensitive species mitigation approach to be updated prior to final 
agency concurrence. 

• June 25, 2009, USFWS – Pierre, South Dakota Ecological Services Field Office: Keystone called C. 
Besskin, USFWS Pierre, South Dakota Field Office regarding geotech activity clearance. The 
USFWS requests formal consultation with DOS to address take of the American burying beetle in 
South Dakota. 

• March 2, 2010, USFWS: Conference call with USFWS on T&E and MBTA Surveys: The goal of the 
call was to discuss helicopter survey windows for raptors/rookeries and bald eagles in 2010. The 
need for conducting additional pedestrian surveys for piping plovers was also discussed. 

• September 3, 2010, Multiple Agencies: Meeting between USFWS, Keystone, DOS, and Cardno 
ENTRIX regarding the Endangered Species Act (ESA) Formal Consultation for the Keystone XL 
Pipeline Project. 

• September 9, 2010, Multiple Agencies: Meeting between USFWS, BLM, and Keystone regarding 
mitigation and construction stipulations for sage-grouse. 

• October 12, 2010, Multiple Agencies: Continuation of meetings between USFWS, Keystone, 
Nebraska Game Fish and Parks, and Cardno ENTRIX regarding the Keystone XL Pipeline Project 
Section 7 Endangered Species Act Formal Consultation for the American Burying Beetle. 

• January 7, 2010, Multiple Agencies: Meeting between USFWS, Keystone, and Cardno ENTRIX (for 
DOS) to discuss USFWS comments on the preliminary Final Biological Assessment. 

3 



   
   

  
 

 
 

          
     

    

           
              

      

               
             

   

           
              
      

             
           

      

  
           

             
           
      

                 

       

                
      

         

                
  

             
   

              
                

               
       

   

                
                 

               
             

                
               

Biological Assessment 
Keystone XL Pipeline Project 

September 2012 

• January 12, 2011, Multiple Agencies: Continuation of meetings between USFWS, Keystone, 
Nebraska Game Fish and Parks, and Cardno ENTRIX (for DOS) regarding the Keystone XL Pipeline 
Project Section 7 Endangered Species Act Formal Consultation for the American Burying Beetle. 

• February 2, 2011, Multiple Agencies: Continuation of meetings between USFWS, Keystone, DOS, 
and Cardno ENTRIX (for DOS) regarding the Keystone XL Pipeline Project Section 7 Endangered 
Species Act Formal Consultation for the American Burying Beetle. 

• February 17, 2011, USFWS and DOS: Meeting between USFWS, DOS, and Cardno ENTRIX (for 
DOS) regarding the Keystone XL Pipeline Project Section 7 Endangered Species Act Formal 
Consultation for the American Burying Beetle. 

• March 24, 2011, USFWS, Keystone, DOS, NGPC: Continuation of meetings between USFWS, 
NGPC, Keystone XL and DOS regarding the Keystone XL Pipeline Project Section 7 Endangered 
Species Act Formal Consultation for the American Burying Beetle. 

• April 21, 2011, USFWS, Keystone, DOS: Continuation of meetings regarding the Keystone XL 
Pipeline Project Section 7 Endangered Species Act Formal Consultation for the American Burying 
Beetle. Discussion of potential impacts to wooded areas in Oklahoma. 

• April 21, 2011, Keystone, DOS: Continuation of meetings regarding the Keystone XL Pipeline Project 
Section 7 Endangered Species Act Formal Consultation for the American Burying Beetle. Discussion 
of monitoring and habitat restoration bonding. 

• April 27, 2011, USFWS, DOS: Continuation of meetings regarding the Keystone XL Pipeline Project 
Section 7 Endangered Species Act Formal Consultation for the American Burying Beetle. Discussion 
between USFWS and DOS concerning monitoring and habitat restoration bonding. 

• May 19, 2011: 
consultation. 

DOS submitted Final BA to the Service with a letter requesting initiation of formal 

• August 26, 2011:  DOS issued the Final EIS to cooperating agencies and the public. 

• September 6, 2011: USFWS issues final Biological Opinion on the Effects to Threatened and 
Endangered Species from the Construction and Operation of the Proposed Keystone XL Pipeline. 

• December 21, 2011: USFWS withdrew the Biological Opinion for the Keystone XL Project. 

• June 27, 2012. USFWS, DOS, BLM, MDEQ, MFWP: 
Keystone XL Project. 

Discussion with BLM and others on the 

• July 6, 2012. USFWS, DOS, BLM: Continuation of meetings regarding the Section 7 consultation 
for the application of the Keystone XL Project. 

Supporting meeting summaries, consultation letters, and communications are located in FEIS. Based on the 
consultation with state agencies, BLM, and the USFWS throughout 2008 to 2012, Keystone was able to 
refine the proposed biological surveys and survey requirements for each species that may potentially be 
affected by the Project. That information is presented in the BA. 

1.3 Analysis Summary 

This analysis addresses 14 federally listed and Candidate species that were identified by the USFWS and 
state wildlife agencies as potentially occurring in the original Keystone XL Project area. DOS has requested 
confirmation of the species list from the USFWS. Table 1.3-1 summarizes these species and the preliminary 
impact determinations based on: 1) correspondence with the USFWS, BLM, and state wildlife agencies; 
2) habitat requirements and the known distribution of these species within the Project area; and 3) habitat 
analyses and field surveys that were conducted for these species from 2008 through 2012. Potential impacts 
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associated with electrical infrastructure required for the Project are based on the 2008 through 2012 
bio logica l surveys where available. 

The Rural Utilities Service (an agency within the U.S. Department of Agriculture) and the W estern Area 
Power Administration (an agency of the U.S. Department of Energy) would consult with USFWS wh ere 
potential impacts to federally protected species may occur under Section 7 of the ESA when fina l routing and 
construction procedures for electrical power line s have been determined. Although power providers are 
dealing directly with USFWS on Section 7 consu ltations, potential impacts and conservation measures for 
distribution lines are presented within this Biological Assessment. Agreements received from power providers 
concerning their intent to consult with USFWS are included in the FEIS (Appendix J of Appendix T). 

Table 1.3-1 Summary of Species Included in Analysis and Findings 

Common Name Scientific Name Federal 
Status 

Detailed 
Analysis 
Included 

Findings 
Summary1 

Mammals 

Black-foote d ferret Muste/a nigripes Endangered/Proposed 
- Experimental 

Popu lations 

Yes NLAA!NLAA 

Red wolf Canis rufus Endangered No No Effect 

Grey Wolf Canis lupus Endangered ­
Experimental 
Popu lations 

No No Effect 

Birds 

Eskimo curlew Numenius borealis Endangered No No Effect 

Greater sage-grouse Centrocercus 
urophasianus 

Proposed Threatened Yes NLAA 

Interior least tern Sterna antillarum Endangered Yes NLAA 

Mountain plover Charadrius montanus Proposed Threatened No NLAA 

Pip ing plover Charadrius melodus Threatened Yes NLAA 

Sprague's pipit Anthus spragueii Proposed Threatened Yes NLAA 

Whooping crane Grus americana Endangered Yes NLAA 

Fish 
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Table 1.3-1 Summary of Species Included in Analysis and Findings 

Common Name Scientific Name Federal 
Status 

Detailed 
Analysis 
Included 

Findings 
Summary1 

Pall id sturgeon Scaphirhynchus a/bus Endangered Yes NLAA 

Topeka shiner Notropis topeka Endangered No No Effect 

Invertebrates 

American burying beetle Nicrophorus 
americanus 

Endangered Yes MALAA 

Plants 

Blowout penstemon Penstemon haydenii Endangered No NLAA 

Western prairie fringed 
orchid 

Platanthera praeclara Threatened Yes NLAA 

1 NLAA - May affect, not likely to adversely affect. 
2 MALAA - May affect, I kely to adversely affect 

1.4 Summary of Species Considered but Eliminated from Detailed Analysis 

Five federally listed or candidate species initially identified as potentially occurring w ithin the Project area 
were evaluated during consu ltation, but were e liminated from detailed analysis based on further review of the 
location of the Project relative to the species' know n distr ibution, habitat associations , or add itional 
information provided by federal or state agencies . 

1.4.1 Red Wolf 

The red wolf was once found throug hout the southeastern United States; however; the USFWS declared red 
wolves to be extinct in t he wild in 1980. Subsequently, two experimental populations were established in 
North Caro lina and Tennessee. Currently, the popu lation in North Carolina is the only one known to exist in 
the wild (USFWS 2007). Therefore, the red wolf was eliminated from detailed analysis. 

1.4.2 Grey Wolf 

The gray wolf was once found t hroug hout much of the continenta l United States. Gray wolves are current ly 
listed as Endangered in South Dakota and Nebraska, and were delisted in Montana in May 20 11 . One gray 
wolf was killed in Spalding, Nebraska in 2002 and was determ ined to be a dispersing male from Minnesota 
(USFWS 2003). Prior to 2003 a wolf had not been sighted in Nebraska since 1913 (USFWS 2003). There 
are no know n popu lations of gray wolves in South Dakota (USFWS 2012 ). Occasional wolves that disperse 
from Yellowstone Nationa l Park have been found in western South Dakota but are infrequent , with only three 
wolves recorded in recent years (The W ildlif e News 2012). Since there are no popu lations of gray wolf in 
South Dakota or Nebraska, and since t he species is no longer listed in Montana, the gray wolf was 
eliminated from detailed analysis. 
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1.4.3 Eskimo Curlew 

The Eskimo curlew historically migrated through the Project area in Nebraska. “The last report for Nebraska 
was on 8 April 1926. A flock of eight birds was seen six kilometers (km) (four miles) east of Hastings (Swenk 
1926:117)” (Gollop et al. 1986). Correspondence from the Nebraska USFWS and NGPC has determined that 
this species would not be impacted by the Project (AECOM 2009a). Because the Eskimo curlew has not 
been found in Nebraska since 1926, the Project is not expected to impact this species. 

1.4.4 Topeka Shiner 

The Topeka shiner is listed as occurring in Butler County, Kansas (USFWS 2008a). One 10-acre pump 
station site is proposed for Butler County, Kansas. The proposed pump-station site required for the Keystone 
XL Project is located within an agricultural field and suitable habitat does not exist for the Topeka shiner in or 
near this location. Therefore, the Topeka shiner was eliminated from detailed analysis. 

1.4.5 Blowout Penstemon 

The blowout penstemon is a federally listed endangered plant and is state-listed in Nebraska as endangered.  
Blowout penstemons are found in the Sandhills region of north central Nebraska. Currently 32 blowout 
penstemon populations (10 native sites and 22 introduced sites) occur in the Sandhills region of Nebraska 
(Stubbendieck 2008) including plantings in Rock County, Nebraska. 

The route of the Project is being modified to avoid the Sandhills region of Nebraska. Further, the blowout 
penstemon is not likely to occur within the Project area in Rock County, Nebraska as the known occurrences 
are well west of the Project area. Pedestrian botanical surveys of the Project also did not locate any suitable 
habitat for the species. Presence/absence surveys were not recommended for this plant because no 
construction or related activities and impacts would occur in blowout penstemon habitat; therefore the 
blowout penstemon was eliminated from detailed analysis. 

1.4.6 Mountain Plover 

The mountain plover was proposed for federally listing as threatened in June 2010 (75 FR 37353) and is 
listed as a state-threatened species in Nebraska. Mountain plover is a species of concern in Montana. 
Mountain plover was discussed in the original BA submitted for the Project. However, the USFWS withdrew 
the proposed rule to list mountain plover as Threatened on May 12, 2011. Therefore the mountain plover 
was eliminated from detailed analysis. 
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2.0 Proposed Action 

2.1 Proposed Action 

Keystone proposes to construct and operate a cr ude oi l transm ission system from an oil supp ly hub near 
Hard isty, Alberta, Canada, to destinations in the US. The Project wou ld have the nom inal capacity to deliver 
up to 830 ,000 barrels per day of crude oil. A great de al of the information for the Project description is 
provided in the FEIS issued by the DOS in August, 20 11 . Where changes have occurred in the Project, 
updates to tables and text are provided below . 

In general, there have been 64 route changes made in Montana , 51 route changes in South Dakota and 16 
route changes in Nebraska since the FEIS was issued, to accommodate landowner concerns and the results 
of engineering and environmental surveys, and to comply with state perm itting requirements (route changes 
can be found in section 1, pages 16-25, of the DOS ER). Of these route changes, only 3 in Montana are 
outs ide the previous survey corridor, 29 were outside the survey corridor in South Dakota, and the 11 line 
changes in Nebraska are outside the survey corridor. The route changes in Nebraska result from Keystone 's 
agreement to reroute the pipeline around the Sandhills. No changes to the two pump station locations from 
the FEIS are required in Kansas. 

An overview map of the Project location is provided in Figure 2.1-1 . Figures 2.1·2 to 2.1-5 are maps 
showing the more detailed p ipeline route and aboveground facilities locations in each state. Pipeline aerial 
photo and U.S. Geolog ic Survey topographic map route sheets for the currently proposed Keystone X L 
Project, powerline routes, and site specific river Horizontal Directional Drilling crossing plans and are part of 
the Environmental Report (ER) fi led with the DOS in September 20 12, in connection w ith the DOS review of 
Keystone's pending President ial Permit application (Appendix J of the DOS ER). 

2.1.1 Project Description and Location 

From north to south, t he Keystone XL Pipeline extends from the U.S./Canada border near Morgan, Montana, 
southeast to Steele City, Nebraska. In total, the Project wou ld cons ist of 1202.39 miles of new , 36-inch 
diameter pipeline, w ith 327 miles in Canada and 875.39 miles in the Keystone XL line. The 36-inch diameter 
Keystone Pipeline Project is summarized in Table 2.1-1 . 

Table 2.1·1 Keystone XL Project Facilities by State 

State New Construction 
Pipeline Miles 

Ancillary Facilities 

Montana 285.65 6 Pump Stations, 84 Access Roads, 25 Main Line Valves(ML V) 

South Dakota 315.30 7 Pump Stations, 59 Access Roads, 13 Main Line Valves (ML V) 

Nebraska * 274 .44 5 Pump Stations, 48 Access Roads, 4 Main Line Valves (ML V) 

Kansas 0 2 Pump Stations 

NE Preferred Route 

'There are for MLV's proposed on the FEIS portion of the preferred alternate route. Other Nebraska valve locations are TBD. The total 
number of pump stations and access roads have been preliminarily identified based on the preferred route. 
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2.1.2 Pipeline Construction Overview 

In the U.S., the Project is planned to be constructed as follows: 36-inch diameter pipeline, approximately 
875.49 miles in length, from the US/Canada Border at Morgan, Montana, to Steele City, Nebraska, which 
would be constructed with 10 mainline spreads, varying in length between approximately 80 and 94 miles 
each, in 2013 and 2014. 

2.1.3 Ancillary Facilities Summary 

In addition to the pipeline, Keystone proposes to install and operate aboveground facilities consisting of 20 
new pump stations on the Keystone XL line. Additionally, Keystone would install and operate two delivery 
facilities, 42 intermediate MLVs (with some in Nebraska TBD), and four densitometer facilities, all of which 
would be located within the permanent easement. Further, there would be check valves located within the 
intermediate MLVs downstream of major river crossings. 

Additional facilities such as power lines required for the pump stations, remotely operated valves, and 
densitometers would be installed and operated by local power providers and not by Keystone. A summary of 
impacts associated with the installation of the power lines is contained in Section 7 of the September 2012 
Environmental Report submitted to the DOS. 

2.1.4 Land Requirements 

Surface disturbance associated with the construction and operation of the Project is summarized in 
Table 2.1-6. Approximately 15,421 acres of land would be disturbed during the construction of the proposed 
facilities. After construction, the temporary ROW would generally be restored and returned to its previous 
land use. After construction is complete, approximately 5,569 acres would be retained as permanent ROW. 
All disturbed acreage would be restored and returned to its previous aboveground land use after 
construction, except for approximately 203 acres of permanent ROW, which would not be restored but would 
serve to provide adequate space for aboveground facilities, including pump stations and valves, for the life of 
the pipeline (with Nebraska acreage TBD). 

Almost all of the land affected by the construction and operation of the Project would be privately owned; 
BLM holds the majority of the publicly owned lands. 

2.1.5 Pipeline ROW 

The installation of the new 36-inch diameter pipeline would occur within a 110-foot-wide construction ROW, 
consisting of a 60-foot temporary construction ROW and a 50-foot permanent ROW. Figure 2.1-6 illustrates 
typical construction in areas not co-located with other ROWs. Figures 2.1-7 and 2.1-8 illustrate the typical 
construction ROW and equipment work locations in areas where the pipeline would be co-located with an 
existing linear feature. The construction ROW would be reduced to 85 feet in certain areas, which could 
include some wetlands, cultural sites, shelterbelts, residential areas, and commercial/industrial areas. Thirty 
miles (4 percent) of the Project would be located within approximately 300 feet of existing pipelines, utilities, 
or road ROWs. The remainder of the pipeline, 840.37 miles (96 percent), would be situated in new ROW. 
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Table 2.1-2 Summary of Lands Affected for Keystone XL 

State Facility 

Lands Affected (Acres) 

Construction Operation 

Montana Pipeline ROW 3,784.42 1,727.75 

Additional Temporary Workspace Areas 518.64 0.00 

Pipe Stockpile Sites, and Contractor Yards 517.28 0.00 

Construction Camp 242.88 0.00 

Pump Stations and Delivery Facilities 65.79 65.79 

Access Roads 337.03 47.41 

Rail Sidings* (3 Sites) 60.00 0.00 

Montana Subtotal 5,526.05 1,840.95 

South Dakota Pipeline ROW 4,153.37 1,906.83 

Additional Temporary Workspace Areas 460.37 0.00 

Pipe Stockpile Sites, and Contractor Yards 605.07 0.00 

Construction Camp 250.04 0.00 

Pump Stations and Delivery Facilities 65.63 65.63 

Access Roads 222.96 24.34 

Rail Sidings* (3 Sites) 60.00 0.00 

South Dakota Subtotal 5,817.44 1,996.80 

North Dakota Pipeline ROW 0.00 0.00 

Additional Temporary Workspace Areas 0.00 0.00 

Pipe Stockpile Sites, and Contractor Yards 56.05 0.00 

Rail Sidings* (1 Sites) 20.00 

Construction Camp 0.00 0.00 

Pump Stations and Delivery Facilities 0.00 0.00 

Access Roads 0.00 0.00 

North Dakota Subtotal 76.05 0.00 

Nebraska Pipeline ROW 3,637 .41 1,663.68 

Additional Temporary Workspace Areas 226.88 0.00 

Pipe Stockpile Sites, and Contractor Yards TBD TBD 

Construction Camp TBD TBD 

Pump Stations and Delivery Facilities* 67.20 67.20 

Access Roads 70.50 0.00 

Rail Sidings* TBD TBD 

Nebraska Subtotal 4,001.99 1,730.88 

Kansas Pipeline ROW 0.00 0.00 

Additional Temporary Workspace Areas 0.00 0.00 
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. . 

Pipe Stockpile Sites, and Contractor Yards 0.00 0.00 

Construction Camp 0.00 0.00 

Pump Stations and Delivery Facilities* 15.15 15.15 

Access Roads 0.00 0.00 

Rail Sidings* 0.00 0.00 

Kansas Subtotal 15.15 15.15 

Total= 15,416.66 5,583.78 

• Rail S1d1ng Acreage Represents 20 acres for each s1te. I Total Acreage for 140 acRail Sidings = 

NE Pump Stations 


• Pump station acreages are a nominal number set at 15 acres. Except PS-26, actual acreage was used (7 .12ac). 

2.1.6 Additional Temporary Workspace Areas (TWAs) 

In add ition to the typ ica l construction ROW , Keystone has identified typ ical types of additional TWAs that 
wou ld be requ ired. These include areas requiring special construction techniques (e.g. , river, wetland, and 
road/rail crossings; horizontal directional drill (HOD ) entry and exit points ; steep slopes; and rocky soils) and 
construction staging areas. These prelim inary areas have been used to quantify impacts covering about 
1 ,206 acres for the Project (with Nebraska T BD). 

The location of additional TWAs would be adj usted as the Project continues to be refined. This would involve 
the adjustment of additional temporary workspace as necessary related to actual wetland and waterbody 
locations, side-hill cuts , and rough terra in. Keystone would adj ust add itional TWAs at the prescribed setback 
distance from wetland and waterbody features unless impractical and as determined on a s ite-specific basis. 

2.1.7 Pipe Stockpile Sites, Railroad Sidings, and Contractor Yards 

Extra workspace areas outside of the temporary construction ROW covering about 1,225.7 acres wou ld be 
requ ired during the construction of the Project to serve as pipe storage sites , railroad sidings, and contractor 
yards (Table 2.1-3)(with Nebraska T BD) . Pipe stockpi le sites along the p ipe line route have typ ically been 
identified in proximity to ra ilroad sid ings. To the extent practical, Keystone wou ld use existing 
com mercial/industrial sites or sites that previously were used for construction. Existing public or private roads 
wou ld be used to access each yard. Both pipe stockpile s ites and contractor yards would be used on a 
temporary basis and wou ld be restored, as appropriate, upon completion of construction. Survey of pipe 
stockpile s ites, railroad sidings, and contractor yards wou ld be completed prior to construction. 

Table 2.1-3 Locations and Acreages of Proposed Pipe Storage Sites, Railroad Sidings, and 
Contractor Yards 

State County Ty pe(s) of Yards Number 
of Yards 

Combined 
A c reage 

Montana 

Dawson, McCone, Valley, Fallon Contractor Yards 5 161.35 

Roosevelt, Sheridan, Prairie Rail Sidings* 3 60.00 

Phillips, Dawson, McCone, Valley, 
Fallon 

Pipe Yard Stockpile 
Sites 

9 283.23 

South 
Dakota 

Tripp, Haakon, Jones Contractor Yards 7 258.25 

Hughes, Lyman, Pennington Rail Sidings* 3 60.00 

Tripp, Haakon, Jones 
Pipe Yard Stockpile 

Sites 
11 346.82 
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Table 2.1-3 Locations and Acreages of Proposed Pipe Storage Sites, Railroad Sidings, and 
Contractor Yards 

State County Type(s) of Yards 
Number 
of Yards 

Combined 
Acreage 

North 
Dakota 

Bowman 
Pipe Yard Stockpile 

Sites 1 56.05 

Nebras ka 

TBD Contractor Yards TBD TBD 

TBD Rail Sidings TBD TBD 

TBD 
Pipe Yard Stockpile 

Sites TBD TBD 

K ansas NA NA NA NA 
TOTAL 1,225.72 

• Nominal Acreage of 20 acres each assigned to rail sidings 

Locations and A creages ofProposed Contrac tor Camps 

State County Type(s) of Yards Number 
of Yards 

Combined 
Acreage 

Montana McCone, Valley, Fallon Contractor Camps 3 242.88 
South 
Dakota 

Tripp, Harding, Meade Contractor Camps 3 250.04 

Nebras ka TBD Contractor Camps TBD TBD 

K ansas NA NA NA NA 
TOTAL 492.92 

2.1.8 Construction Camps 

Some portions of the Project in Montana and South Dakota lack adequate temporary housing, as further 
discussed in the Environmenta l Report Tab le (2.1-3). In these remote locations , the construction phase of the 
Project would requ ire the installation of add itional temporary hous ing for workers. It is current ly anticipated 
that t hree contractors' camps would be needed in McCone, Valley, and Fa llon counties, Montana, and three 
in Tripp, Harding, and Meade counties, South Dakota (Keystone 2010). Depending upon final construction 
spread configuration and construction schedu le, add it iona l or larger camps could be requ ired. Each camp 
wou ld be approximately 80 acres in size but would include about 30 acres for pipe and/or contractor yard 
space as well as the camp itself. Potent ial contractor camps have been indentified for Montana (3 camps) 
and South Dakota (3 camps) with the total acreage for a ll six camps equaling 492.92 acres. Keystone is 
investigating the possibility of building a temporary Contractor's Camp at a su itable location in northern 
Nebraska that wou ld alleviate the lack of short term housing during construction. 

2.1.9 Access Roads 

The Proj ect wou ld use public and ex isting private roads to provide access to most of the construction ROW. 
Acreages of access roads are provided in Table 2.1-2 for Montana and South Dakota with Nebraska be ing 
determined upon approva l of the route identified in the SER subm ittal to NDEQ. Paved roads are not likely to 
requ ire improvement or maintenance prior to or during construction. Gravel roads and dirt roads may requ ire 
maintenance during the construction period due to high use. Road improvements such as blading and fill ing 
wou ld generally be restricted to t he existing road footprint , widening of roads is also requ ired in some areas. 
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Private roads and any new temporary access roads would be used and maintained only with perm ission of 
the landowner or land management agency. 

Access pads wou ld be p laced with in the construction ROW at crossings of public and private roads , requ iring 
a tota l of about 20 ,160 cubic yards of gravel. The approximate number of crossing requ iring access pads is 
1,344. 

There would be approximately 150 temporary access roads for construction, w hich would requ ire 
approximately 17,416 cub ic yards of gravel covering about 565 acres . 

There wou ld be 41 permanent access roads to Proj ect facilities, requ iring approximately 153,660 cubic yards 
of gravel covering about 72 acres. 

Keystone proposes to construct short, permanent access roads from public roads to the pump stations, and 
intermed iate ML Vs. The estimated acres of disturbance associated w ith the new proposed access roads are 
listed in Table 2.1-1 . Prior to construction, Keystone would f inalize the location of new permanent access 
roads along with any temporary access roads. At a minimum, construction of new permanent access roads 
wou ld require completion of cultura l resources and biological surveys, along wi th the appropriate State 
Historic Preservation Office and USFWS consultations and approva ls. Other state and loca l perm its also may 
be requ ired prior to construction. In the future , ma intenance of newly created access roads wou ld be the 
responsibility of Keystone. 

2.1.1 0 Aboveground Facilities 

The Project wou ld require approximately 67.40 acres of land outside of the permanent ROW along the 
Proj ect segments for aboveground facilities, including pump stations , densitometer s ites , intermediate MLVs, 
and delivery faci lit ies (Figure 2.1.-4) , Nebraska's above ground facilit ies are still being evaluated at th is point 
in time. Gravel wou ld be used to stabi lize the land for permanent facilities, including pump stations, valve 
sites , and permanent access roads. 

Table 2.1-4 Summary of Above Ground Facilities 

State Fac ility 

Areas Affected (Acres) 

Construction Operation 

Montana 

Pump Stations 65.79 65.79 

Intermediate Mainline Valve Locations 1.15 1.15 

Montana Subtotal 66.94 66.94 

South Dakota 

Pump Stations 65.63 65.63 

Intermediate Mainline Valve Locations 0.70 0.70 

South Dakota Subtotal 66.33 66. 33 

Nebraska 

Pump Stations 67.12 67.12 

Intermediate Mainline Valve Locations· 0.23 0.23 

Nebraska Subtotal 67.35 67. 35 

Kansas 
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Areas Affected (Acres) 

State Facility Construction Operation 

Pump Stations 15.15 15. 15 

Kansas Subtotal 15.15 15.15 

Total= 215.82 215.82 

NE Pum p Stations 

• Pum p statio n acreages a re a nominal num ber set at 15 acres. Except PS-26, actual acreage was used (7 .12ac). 

NE INTERM EDIATE MAINLINE VA LVE LOCATIONS 

·Nebraska va lve locations fo r the MLV's on the preferred routes are TBD . Acreage identified in the above table is for 
the 4 sites a long the FE IS po rti on of the preferred route identified in the NDEQ SER submittal. 

2.1.10.1 Pump Stations 

New pump stations, each situated on approximately 5 - to 15-acre sites , wou ld be constructed for the Proj ect 
(Table 2.1-4). Each new pump station wou ld cons ist of up to six pumps driven by electric motors, an 
electrical equipment shelter (EES), a variable frequency drive equipment shelter (VES), an electrical 
substation , one sum p tank , a remotely operated MLV , a communication tower, a small maintenance bu ilding, 
and a parking area for station maintenance personnel. Stations would operate on locally purchased electric 
power and wou ld be fully automated for unmanned operation. The pump stations wou ld have an 
uninterruptab le power supply or all com munication and specific contro ls equipment in the case of a power 
failure. Backup generators at pump stations are planned and , therefore, there will be fuel storage tanks at 
pump stations. Keystone will install the proper conta inment structures around the tanks. Communication 
towers at pump stations would generally be approximately 33 feet in height. However, antenna height at 
select pump stations , as determ ined upon completion of a detailed eng ineering study, may be taller, but in no 
event would exceed a maximum height of 190 fee t. Com munication towers wou ld be constructed w ithout guy 
wi res . The pipe entering and exiting the pump station sites wou ld be located below grade. The pipe 
manifolding connected w ith the pum p stations would be abovegrou nd. Keystone would use down-lighting 
wherever poss ible to minimize impacts to wildlif e and wou ld install a security fence around the ent ire pump 
station site . Inspection and maintenance personnel wou ld access the pump stations through a gate that 
wou ld be locked when no one is at the pump station. Figures 2.1-9 and 2.1-10 show typical pump station 
configurations. Information related to power lines providing power to the pump stations is conta ined in 
Section 7 of the Environmenta l Report . 

2.1.1 0.2 Other Aboveground Facilities 

Keystone proposes to construct 32 intermed iate MLV sites along the new pipeline ROW ; wi th the Nebraska 
portion of the Project MLVs being T BD. Intermed iate MLVs would be sectiona lizing block va lves generally 
constructed within a fenced 40 - by 50-foot site located on the permanent easement. Remotely operated 
intermed iate MLVs would be located at maj or river crossings and upstream of sensitive waterbod ies and at 
intermed iate locations. Add itional remotely operated MLVs would be located at pum p stations . These 
remotely operated va lves can be activa ted to shut down the p ipeline in the event of an emergency to 
minimize environmental impacts in the unl ikely event of a spill. The actua l spacing intervals between t he 
MLVs and intermediate MLVs would be based upon the location of the pump stations, waterbod ies wider 
than 100 fee t, and sens itive environmenta l resources; federal regu lations and the 57 Project specific 
condit ions developed by the US Department of Transportation , Pipeline and Hazardous Materials Safety 
Administration (PHMSA); and hydrau lic profile considerations. 

The Project wou ld be designed to permit pigg ing of the ent ire length of the pipeline with minimal interruption 
of service. Pig launchers and/or receivers would be constructed and operated completely w ithin t he 
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boundaries of the pump stations or delivery facilities. Launchers and receivers would allow pigging of the 
pipeline with high-resolution internal line inspection tools and maintenance cleaning pigs. 

2.1.11 Construction Procedures 

The proposed facilities would be designed, constructed, tested, and operated in accordance with all 
applicable requirements included in the US Department of Transportation (USDOT) regulations at 49 CFR 
195, Transportation of Hazardous Liquids by Pipeline, other applicable federal and state regulations, and in 
accordance with the Project-specific special conditions recommended by Pipeline Hazardous Material Safety 
Administration (PHMSA) and agreed to by Keystone (see Sections 3.2.1 and 3.13.1, and Appendix U of the 
EIS). These regulations are intended to ensure adequate protection for the public and to prevent crude oil 
pipeline accidents. Among other design standards, 49 CFR 195 and the Project-specific special conditions 
specify pipeline material and qualification, minimum design requirements, and protection from internal, 
external, and atmospheric corrosion. 

To manage construction impacts, Keystone would implement its Construction Mitigation and Reclamation 
Plan (CMRP) (Appendix A). The CMRP contains procedures that would be used throughout the Project to 
avoid or minimize impacts. Subsections of the CMRP address specific environmental conditions. Procedures 
to restore impacts to the permanent ROW are also described in the CMRP. 

The Project’s Spill Prevention, Control, and Countermeasure (SPCC) Plan would be implemented to avoid or 
minimize the potential for harmful spills and leaks during construction. The plan describes spill prevention 
practices, emergency response procedures, emergency and personnel protection equipment, release 
notification procedures, and cleanup procedures. Keystone would use Environmental Inspectors on each 
construction spread. The Environmental Inspectors would review the Project activities daily for compliance 
with state, federal, and local regulatory requirements and would have the authority to stop specific tasks as 
approved by the Chief Inspector. The inspectors would also be able to order corrective action in the event 
that construction activities violate the provision of the CMRP, landowner requirements, or any applicable 
permit requirements. 

Mitigation and other measures contained in the September 2012 Environmental Report would apply to the 
basic design and construction specifications applicable to lands disturbed by the Project. This approach 
would enable construction to proceed with a single set of specifications, irrespective of the ownership status 
(federal versus non-federal) of the land being crossed. On private lands, these requirements may be modified 
slightly to accommodate specific landowner requests or preferences or state-specific conditions. 

2.1.11.1 General Pipeline Construction Procedures 

Before starting construction at a specific site, engineering surveys of the ROW centerline and additional 
TWAs would be finalized and the acquisition of ROW easements and any necessary acquisitions of property 
in fee would be completed. 

Pipeline construction generally proceeds as a moving assembly line as shown in Figure 2.1-11 and 
summarized below. Keystone currently plans to construct the pipeline in 10 spreads. Standard pipeline 
construction is composed of specific activities, including survey and staking of the ROW, clearing and 
grading, pipe stringing, bending, trenching, welding, lowering in, backfilling, hydrostatic testing, and cleanup. 
In addition to standard pipeline construction methods, special construction techniques would be used where 
warranted by site-specific conditions. These special techniques would be used when constructing across 
rugged terrain, waterbodies, wetlands, paved roads, highways, and railroads (Section 2.1.11.2). 
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Normal construction activities would be conducted during daylight hours, with the following exceptions. 

•	 Completion of critical tie-ins on the ROW may occur after daylight hours. Completion requires tie-in 
welds, non-destructive testing, and sufficient backfill to stabilize the ditch. 

•	 HDD operations may be conducted after daylight hours, if determined by the contractor to be 
necessary to complete a certain location. In some cases, that work may be required continuously 
until the work is completed; this may last one or more 24-hour days. Such operations may include 
drilling and pull-back operation, depending upon the site and weather conditions, permit 
requirements, schedule, crew availability, and other factors. 

•	 While not anticipated in typical operations, certain work may be required after the end of daylight 
hours due to weather conditions, for safety, or for other Project requirements. 

Survey and Staking 
Before construction begins at any given location, the limits of the approved work area (i.e., the construction 
ROW boundaries and any additional TWAs) would be marked and the location of approved access roads 
and existing utility lines would be flagged. Landowner fences would be braced and cut and temporary gates 
and fences would be installed to contain livestock, if present. Wetland boundaries and other environmentally 
sensitive areas also would be marked or fenced for protection at this time. Before the pipeline trench is 
excavated, a survey crew would stake the centerline of the proposed trench and any buried utilities along the 
ROW. 

Clearing and Grading 
A clearing crew would follow the fencing crew and would clear the work area of vegetation (including crops) 
and obstacles (e.g., trees, logs, brush, rocks). Standard agricultural implements would be used on 
agricultural lands and standard machinery used in timber clearing would be used in forested lands (Figure 

2.1-11). The amount of top soil stripping would be determined in consultation with the landowner (based on 
agricultural use) and the NRCS. Full ROW stripping for forested lands would be avoided as practicable. 
Temporary erosion control measures such as silt fence or straw bales would be installed prior to or 
immediately after vegetation removal along slopes leading to wetlands and riparian areas. Grading would be 
conducted where necessary to provide a reasonably level work surface. Where the ground is relatively flat 
and does not require grading, rootstock would be left in the ground. More extensive grading would be 
required in steep side slopes or vertical areas and where necessary to safely construct the pipe along ROW. 

Trenching 
The trench would be excavated to a depth that provides sufficient cover over the pipeline after backfilling. 
Typically, the trench would be seven to eight feet deep and four to five feet wide in stable soils. In most 
areas, the USDOT requires a minimum of 30 inches of cover and as little as 18 inches in rocky areas. To 
reduce the risk of third party damage Keystone proposes to exceed the federal depth of cover requirements 
in most areas. In all areas, except areas of consolidated rock, the depth-of-cover for the pipeline would be a 
minimum of 48 inches (Table 2.1-5). In areas of consolidated rock, the minimum depth of cover would be 36 
inches. Trenching may precede bending and welding or may follow based on several factors including soil 
characteristics, water table, presence of drain tiles, and weather conditions at the time of construction. 
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Table 2.1-5 Minimum Pipeline Cover 

Location Normal Cover (inches) 
Cover in Rock 

Excavation Areas 
(inches) 

Most areas 48 36 
All waterbodies 60 36 

Dry creeks , ditches, drains, washes, gullies, etc. 60 36 
Drainage ditches at public roads and railroads 60 48 

Generally, the crews on each construction spread are synchronized with the welding crews for efficiency. The 
amount of open trench is minimized to the extent possible. 

When rock or rocky formations are encountered, tractor-mounted mechanical rippers or rock trenchers would 
be used to fracture the rock prior to excavation. After the pipeline is padded, excavated rock would be used 
to backfill the trench to the top of the existing bedrock profile. 

In agricultural land, rocks that are exposed on the surface due to construction activity would be removed from 
the ROW prior to and after topsoil replacement to an equivalent quantity, size, and distribution of rocks as 
that on adjacent, undisturbed lands. Clearing of rocks may be carried out with a mechanical rock picker or by 
manual means, provided that preservation of topsoil is assured . Rock removed from the ROW would 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. 

Topsoil segregation would be based on site-speci fic circumstances and one of the following procedures 
would be implemented. Topsoil would be separated from subsoil only over the trench , over the trench and 
spoil side, or over the full width of ROW . Keystone may also conduct full ROW topsoil stripping in other areas 
where it is beneficial from a construction stand-point, or where required by landowners or land managers. 
When soil is removed from only the trench, topsoi l would typically be piled on the near side of the trench and 
subsoil on the far side of the trench. This would allow for proper restora tion of the soil during the backfilling 
process (see Figures 2.1 -6 through 2.1 -8). W hen soil is removed from both the trench and the spoil side, 
topsoi l would typ ically be stored on the edge of the near side of the construction ROW and the subsoi l on the 
spoil side of the trench. In areas where the ROW would be graded to provide a level working surface and 
where there is another need to separate topsoil from subsoil, topsoil would be removed from the entire area 
to be graded and stored separately from the subsoil. 

Topsoil would be piled such that the mixing of subsoil and topsoil would not occur. Gaps would be left 
between the spoil piles to prevent storm water runoff from backing up or flooding. 

Pipe Stringing , Bending, and Welding 
Prior to or following trenching, sections of externally coated pipe approximately 80 feet long (also referred to 
as "joints") would be transported by truck over public roads and along authorized private access roads to the 
ROW and placed or "strung" along the ROW . 

After the pipe sections are strung along the trench and before joints are welded together, individual sections 
of the pipe would be bent to conform to the contours of the trench by a track -mounted, hydraulic pipe­
bending machine. For larger bend angles, fabricated bends may be used. 
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After the pipe sections are bent, the joints would be welded together into long strings and placed on 
temporary supports. During welding the pipeline joints would be lined up and held in position until securely 
joined. Keystone proposes to non-destructively inspect 100 percent of the welds using radiographic, 
ultrasonic, or other USDOT approved method. Welds that do not meet established specifications would be 
repaired or removed. Once the welds are approved, a protective epoxy coating would be applied to the 
welded joints. The pipeline would then be electronically inspected or “jeeped” for faults or holidays in the 
epoxy coating and visually inspected for any faults, scratches, or other coating defects. Damage to the 
coating would be repaired before the pipeline is lowered into the trench. 

In rangeland areas used for grazing, construction activities potentially can hinder the movement of livestock if 
the livestock cannot be relocated temporarily by the owner. Construction activities may also hinder the 
movement of wildlife. To minimize the impact on livestock and wildlife movements during construction, 
Keystone would leave hard plugs (short lengths of unexcavated trench) or install soft plugs (areas where the 
trench is excavated and replaced with minimal compaction) to allow livestock and wildlife to cross the trench 
safely. Soft plugs would be constructed with a ramp on each side to provide an avenue of escape for animals 
that may fall into the trench. 

Lowering In and Backfilling 
Before the pipeline is lowered into the trench, the trench would be inspected to be sure it is free of livestock 
or wildlife, as well as rock and other debris that could damage the pipe or its protective coating. In areas 
where water has accumulated, dewatering may be necessary to permit inspection of the bottom of the trench. 
Discharge of water from dewatering would be accomplished in accordance with applicable discharge permits. 
The pipeline then would be lowered into the trench. On sloped terrain, trench breakers (e.g., stacked sand 
bags or foam) would be installed in the trench at specified intervals to prevent subsurface water movement 
along the pipeline. The trench would then be backfilled using the excavated material. In rocky areas, the 
pipeline would be protected with an abrasion-resistant coating or rock shield (fabric or screen that is wrapped 
around the pipe to protect the pipe and its coating from damage by rocks, stones, and roots). Alternatively, 
the trench bottom would be filled with padding material (e.g., sand, soil, or gravel) to protect the pipeline. An 
estimated 85,000 cubic yards of padding material would be required. No topsoil would be used as padding 
material. Topsoil would be returned to its original horizon after subsoil is backfilled in the trench. 

Hydrostatic Testing 
The pipeline would be hydrostatically tested in sections of typically 30 miles long to ensure the system is 
capable of withstanding the operating pressure for which it is designed. This process involves isolating the 
pipe segment with test manifolds, filling the segment with water, pressurizing the segment to a pressure a 
minimum of 100 percent SMYS (Specified Minimum Yield Strength) at the high point elevation of each test 
section, and maintaining that pressure for a minimum period of 8 hours. Fabricated assemblies may be 
tested prior to installation in the trench for a period of 4 hours. The hydrostatic test would be conducted in 
accordance with 49 CFR 195. 

Water for hydrostatic testing would generally be obtained from rivers, streams and municipal sources in close 
proximity to the pipeline and in accordance with federal, state, and local regulations. Intakes would be 
screened to prevent entrainment of fish and intake and discharge locations would be determined with 
construction contractors. A preliminary list of potential hydrostatic test water sources is included in Table 2.1-

6. Generally the pipeline would be hydrostatically tested after backfilling and all construction work that would 
directly affect the pipe is complete. If leaks are found, they would be repaired and the section of pipe retested 
until specifications are met. There are no chemicals added to the test water. The water is generally the same 
quality as the source water since there are no additives to the water. Water used for the testing would then 
be returned to the source or transferred to another pipe segment for subsequent hydrostatic testing. After 
hydrostatic testing, the water would be tested to ensure compliance with the National Pollutant Discharge 
Elimination System (NPDES) discharge permit requirements, treated if necessary, and discharged. 
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The used hydrostatic test w ater would be discharged either to the sou rce waterbody w ithin the same water 
basin or to a suitab le upland area near the test discharge. To reduce the velocity of the discharge to up land 
areas, energy dissipating devices wou ld be employed. Energy dissipation devices that are consistent with 
Best Management Practice (BMP) protoco ls include: 

• 	 Splash Pup - a sp lash pup consists of a piece of large diameter pipe (usually over 20-inch outside 
diameter) of variable length with both ends partially blocked. The splash pup would be welded 
perpend icu larly to the discharge p ipe. As the discharge hits against the inside wall of the pup, t he 
velocity wou ld be rapidly reduced and the water allowed to flow out either end. A variation of the 
splash pup design, common ly called a diffuser, has capped ends and many holes punched in the 
pup to diffuse the energy. 

• 	 Splash Plate - The splash plate is a quarter section of 36-inch pipe welded to a flat plate and 
attached to t he end of a 6-inch-diameter discharge pipe. The ve locity would be reduced by directing 
the discharge stream into the air as it exits the pipe. This device wou ld also be effective for most 
overland discharge. 

• 	 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 construction fabric to line the rece iving channel for a short 
distance. A small load of rocks may be used to keep the fabric in place during the discharge. 
Additional methods, such as the use of p lastic sheeting or other material to prevent scour wou ld be 
used as necessary to prevent excessive sedimentation during dew atering. 

• 	 Straw Bale Dewatering Structure - Straw ba le dewatering structures are designed to dissipate and 
remove sed iment from the water being discharged . Straw ba le structures cou ld be used alone for on­
land discharge of hyd rostatic test water or in comb ination w ith other energy dissipating devices for 
high vo lume discharges. Dewatering filter bags may be used as alternatives to straw bale dewatering 
structures. 

Hydrostatic test water would not be discharged into state-designated exceptiona l value waters, waterbodies 
wh ich provide hab itat for federally-listed threatened or endangered species , or waterbod ies designated as 
public water supplies, un less appropriate federal, state, or local perm itting agencies grant written perm ission. 
To avo id impacts from introduced species, no inter-bas in transfers (discharge) of hydrostatic test water would 
occu r without specific permitting approva l to discharge into an alternative w ater basin. Discharge lines would 
be securely supported and tied down at the discharge end to prevent whipping during discharge. Hydrostatic 
testing is discussed further in Section 4 .2.4.1 of the Environmental Report and in the CMRP (Appendix A). 

Table 2.1-6 Potential Hydrostatic Test Water Sources along the Project Route 

County Approximate 
Milepost 

Waterbody Name 
Maximum Water 

Withdrawal (million 
gallons) 

Montana 

Phillips 25 .4 Frenchman Creek 14 ,3489 

Valley 83 .4 Milk River 9,707,38 

Valley/McCone 89.2 to 89.3 Missouri River 20,012,79 

Dawson 196.4 Yellowstone River 40,205,81 

South Dakota 

Harding 295.1 Little Missouri River 14,140,37 

Perkins 360.97 North Fork Moreau River 21 ,377,26 
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Table 2.1-6 Potential Hydrostatic Test Water Sources along the Project Route 

County Approximate 
Milepost 

Waterbody Name 
Maximum Water 

Withdrawal (million 
gallons) 

Meade 429.9 Cheyen ne River 17,944 ,92 

Haakon 486 Bad River 8,067,20 

Tripp 541.3 W hite River 28 ,672 ,02 

Nebraska 

Boyd 618. 1 Keya Paha River TBD 

Holt 626. 1 Niobrara River TBD 

Ante lope 713.3 Elk Horn River TBD 

Nance 761.7 Loup River TBD 

Polk 775.2 Platte river TBD 

Pipe Geometry Inspection 
The pipeline wou ld be inspected prior to fina l t ie-ins using an electron ic caliper (geometry) p ig to ensure t he 
pipe line does not have any dents, bulging , or ovality that might be detrimental to the operation of the pipeline. 

Final Tie-ins 
Following successful hydrostatic testing, test manifolds would be removed and the fina l p ipeline t ie-in welds 
wou ld be made and inspected. 

Comm ission ing 
After the f inal tie-ins are complete and inspected , the p ipeline wou ld be c leaned and dewatered . 
Comm ission ing invo lves verifying that equ ipment has been installed properly and is working, that con tro ls 
and commun ications systems are functional, and that the pipeline is ready for service. In the fina l step, the 
pipe line would be prepared for service by filling the line with crude oil. 

Cleanup and Restoration 
During cleanup, construction debris on the ROW would be disposed of and work areas would be final 
graded. Preconstruction contours would be restored as c losely as possible. Segregated topso il wou ld be 
spread over t he surface of the ROW and permanent erosion controls would be installed. After backf illing, final 
c leanup wou ld beg in as soon as weather and s ite conditions perm it. Every reasonable effort wou ld be made 
to complete final cleanup (including final grading and installation of erosion control devices ) w ithin 
approximately 20 days after backfilling the trench (approximate ly 10 days in resident ial areas), subject to 
weather and seasonal constraints. Construction debris wou ld be cleaned up and taken to an appropriate 
disposal facility. 

After permanent eros ion control devices are installed and final grading comp lete, all disturbed work areas 
except annually cult iva ted fields would be seeded as soon as possib le. Seeding is intended to stab ilize the 
soi l, revegetate areas d isturbed by construction, and restore native vegetation. Timing of the reseed ing 
efforts would depend upon weather and so il condit ions and wou ld be subject to the prescribed rates and 
seed mixes specified by the landowner, land management agency, or Natural Resources Conservation 
Service (NRCS) recommendations. On agricu ltura l lands, seeding wou ld be conducted only as agreed upon 
wi th the landowner. 
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Keystone would restore and replace fences where they occur. Keystone would also restrict access to the 
permanent easement using gates, boulders, or other barriers to minimize unauthorized access by all-terrain 
vehicles in wooded areas or other previously unfenced areas if requested by the landowner. Pipeline markers 
would be installed at road and railroad crossings and other locations (as required by 49 CFR 195) to show 
the location of the pipeline. Markers would identify the owner of the pipeline and convey emergency contact 
information. Special markers providing information and guidance to aerial patrol pilots also would be installed. 

The ROW would be inspected after the first growing season to determine the success of revegetation and 
noxious weed control. Eroded areas would be repaired and areas that were unsuccessfully re-established 
would be revegetated by Keystone or Keystone would compensate the landowner for reseeding. The CMRP 
(Appendix A) provides information on revegetation and weed control procedures that Keystone would 
incorporate into the Project. 

2.1.11.1 Non-Standard Construction Procedures 

In addition to standard pipeline construction methods, special construction techniques would be used where 
warranted by site-specific conditions. These special techniques would be used when crossing roads, 
highways and railroads; steep terrain; unstable soils; waterbodies; wetlands; and residential and commercial 
areas. These special techniques are described below. 

Road, Highway, and Railroad Crossings 
Construction across paved roads, highways, and railroads would be in accordance with the requirements of 
the appropriate road and railroad crossing permits and approvals. In general, all major paved roads, all 
primary gravel roads, highways, and railroads would be crossed by boring beneath the road or railroad. 
Boring requires the excavation of a pit on each side of the feature, the placement of boring equipment in the 
pit, and boring a hole under the road at least equal to the diameter of the pipe. Once the hole is bored, a 
prefabricated pipe section would be pulled through the borehole. For long crossings, sections can be welded 
onto the pipe string just before being pulled through the borehole. Each boring would be expected to take 1 
to 2 days for most roads and railroads and 10 days for long crossings such as interstate or four-lane 
highways. 

Most smaller, unpaved roads and driveways would be crossed using the open-cut method where permitted 
by local authorities or private owners. Most open-cut road crossings can be finished and the road resurfaced 
in 1 or 2 days. 

Pipeline, Utility, and Other Buried Feature Crossings 
Keystone and its pipeline contractors would comply with DOT regulations, utility agreements, and 
industry best management practices with respect to utility crossing and separation specifications. One-
call notification would be made for all utility crossings so respective utilities are identified accordingly. 

Unless otherwise specified in a crossing agreement, the contractor would excavate to allow installation of 
the pipeline across the existing utility with a minimum clearance of 12 inches. The clearance would be 
filled with sandbags or suitable fill material to maintain the clearance. Backfill of the crossing would be 
compacted in lifts to ensure continuous support of the existing utility. 

For some crossings, the owner of the utility may require the facility to be excavated and exposed by their own 
employees prior to the Keystone contractor getting to the location. In those cases, Keystone would work with 
owners to complete work to the satisfaction of the owner. 

Where the owner of the utility does not require pre-excavation, generally, the pipeline contractor would locate 
and expose the utility before conducting machine excavation. 
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Steep Terrain 
Additional grading may be required in areas where the proposed pipeline route would cross steep slopes. 
Steep slopes often need to be graded down to a gentler slope for safe operation of construction equipment 
and to accommodate pipe-bending limitations. In such areas, the slopes would be excavated prior to pipeline 
installation and reconstructed to a stable condition. 

In areas where the pipeline route crosses laterally along the side of a slope, cut and fill grading may be 
required to obtain a safe, flat work terrace. Topsoil would be stripped from the entire ROW and stockpiled 
prior to cut and fill grading on steep terrain. Generally on steep slopes, soil from the high side of the ROW 
would be excavated and moved to the low side of the ROW to create a safe and level work terrace. After the 
pipeline is installed, the soil from the low side of the ROW would be returned to the high side and the slope’s 
contour would be restored as near as practicable to preconstruction condition. Topsoil from the stockpile 
would be spread over the surface, erosion control features installed, and seeding implemented. 

In steep terrain, temporary sediment barriers such as silt fence and straw bales would be installed during 
clearing to prevent the movement of disturbed soil into wetland, waterbody, or other environmentally 
sensitive areas. Temporary slope breakers consisting of mounded and compacted soil would be installed 
across the ROW during grading and permanent slope breakers would be installed during cleanup. Following 
construction, seed would be applied to steep slopes and the ROW would be mulched with hay or non-brittle 
straw or covered with erosion control fabric. Sediment barriers would be maintained across the ROW until 
permanent vegetation is established. Additional temporary workspace may be required for storage of graded 
material and/or topsoil during construction. 

Unstable Soils 
Construction in unstable soils, such as those within the fragile soils of South Dakota and Nebraska, would be 
in accordance with measures outlined in the CMRP (Appendix A). Construction in these areas could require 
extended TWAs. Special construction and mitigation techniques would be applied to areas with high potential 
for landslides and erosion-prone locations. To facilitate reclamation, Keystone could implement measures 
such as the use of photodegradable mats and livestock controls. 

Waterbody Crossings 
Approximately 1,770 waterbodies would be crossed one or more times during the construction of the Project 
(163 perennial, 11 open water, 11 man-made waterbody, 45 man-made ditches, 445 intermittent stream 
channels, 1,064 ephemeral stream channels, 31 seasonal). Perennial waterbodies would be crossed using 
one of four techniques: the open-cut wet method (the preferred method), dry flume method, dry dam-and-
pump method, or HDD. Each method is described below. In the final design phase of the Project, waterbody 
crossings would be assessed by qualified personnel with respect to the potential for channel aggradation or 
degradation and lateral channel migration. The level of assessment for each crossing would vary based on 
the professional judgment of the qualified design personnel. The pipeline would be installed as necessary to 
address any hazards identified by the assessment. The pipeline would be installed at the design crossing 
depth for at least 15 feet beyond the design lateral migration zone, as determined by qualified personnel. The 
design of the crossings also would include the specification of appropriate stabilization and restoration 
measures. The actual crossing method employed at a perennial stream would depend on permit conditions 
from USACE and other relevant regulatory agencies, as well as additional conditions that may be imposed by 
landowners or land managers at the crossing location. 

The preferred crossing method would be to use the open-cut crossing method. The open-cut method 
involves trenching through the waterbody while water continues to flow through the construction work area. 
Pipe segments for the crossing would be fabricated adjacent to the waterbody. Generally, backhoes 
operating from one or both banks would excavate the trench within the streambed. In wider rivers, in-stream 
operation of equipment may be necessary. Hard or soft trench plugs would be placed to prevent the flow of 
water into the upland portions of the trench. Trench spoil excavated from the streambed generally would be 
placed at least 10 feet away from the water’s edge unless stream width is great enough to require placement 
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in the stream bed . Sed iment barriers wou ld be installed w here necessary to contro l sed iment and to prevent 
excavated spoi l from entering the water. After the trench is dug, the prefabricated p ipeline segment wou ld be 
carried , pushed , or pulled across the waterbody and positioned in the trench . W hen crossing saturated 
wetlands with flowing w aterbodies using the open-cut method, the pipe coating would be covered with 
reinforced concrete or concrete weights to provide negative buoyancy. The need for weighted p ipe wou ld be 
determ ined by detailed des ign and site conditions at the time of construction. The trench wou ld then be 
backfilled with native material or with imported material if requ ired by applicable perm its. Following backfilling, 
the banks wou ld be restored and stabilized. 

The Proj ect would utilize dry f lume or dry dam-and-pump methods where technically feasible on 
environmentally sensit ive w aterbodies as warranted by resource-specific sensitivit ies. The flume crossing 
method involves diverting the flow of water across the trenching area through one or more flume pipes 
placed in the waterbody. The dam-and-pump method is s imilar to the flume method except that pumps and 
hoses wou ld be used instead of flumes to move water around the construction work area . In both methods , 
trenching, pipe installation , and backfilling are done whi le water flow is maintained for all but a short reach of 
the waterbody at the actual crossing. Once backfilling is completed , the stream banks res tored and stabilized 
and the flume or pump hoses are removed. 

Keystone p lans to use the HDD method of cons truction for 14 waterbody crossings that are crossed one time 
(Table 2.1-7) on t he Project. The HDD method involves drilling a p ilot hole under the waterbody and banks , 
then enlarg ing the hole through successive ream ings unti l t he hole is large enough to accommodate a 
prefabricated segment of pipe. Throughout the process of drilling and enlarging the hole, s lurry consisting 
mainly of water and benton ite clay wou ld be circulated to power and lubricate t he drilling too ls, remove drill 
cuttings, and provide stability to the drilled holes. Pipe sections long enough to span the entire crossing 
wou ld be staged and welded along t he construction work area on the opposite side of the w aterbody and 
then pulled through the drilled hole. Ideally, use of the HDD method resu lts in no impact on the banks, bed , 
or water quality of the waterbody being crossed . 

Table 2.1-7 Waterbodies and Wetlands Crossed Using the Horizontal Directional Drilling 
Method 

STATE COUNTY Approx. 
MP Waterbody Name 

Montana 

Phillips 25 .3 Frenchman Creek 

Valley 83 .4 Milk River 

McCone 89 .6 Missouri River 

Dawson 198.1 Yellowstone River 

South Dakota 

Harding 295.1 Little Missouri River 

Meade 429.9 Cheyen ne River 

Haakon 433.6 Bridger Creek 

Haakon 486.0 Bad River 

Tripp 541.3 W hite River 

Nebraska 

Boyd 618.1 Keya Paha River 

Holt 626.1 Niobrara River 

Ante lope 713.3 Elk Horn River 

Nance 761.7 Loup River 

Polk 775.2 Platte River 
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Waterbodies considered for directional drill include commercially navigable waterbodies, waterbodies wider 
than 100 feet, waterbodies with terrain features that prohibit open crossing methods, waterbodies adjacent to 
features such as roads, railroads that would complicate construction by an open crossing method, and 
sensitive environmental resource areas that could be avoided by HDD. 

Approximately 204 intermittent waterbodies would be crossed by the Project. In the event these intermittent 
waterbodies are dry or have non-moving water at the time of crossing, Keystone proposes to use 
conventional upland cross-country construction techniques. If an intermittent waterbody is flowing when 
crossed, Keystone would install the pipeline using the open-cut wet crossing method discussed previously. 
When crossing waterbodies, Keystone would adhere to the guidelines outlined in Keystone’s CMRP 
(Appendix A) and the requirements of its waterbody crossing permits. 

Additional TWAs would be required on both sides of all conventionally crossed waterbodies to stage 
construction, fabricate the pipeline, and store materials. These workspaces would be located at least 10 feet 
away from the water’s edge, except where the adjacent upland consists of actively cultivated or rotated 
cropland or other disturbed land. Before construction, temporary bridges (e.g., clean fill over culverts, timber 
mats supported by flumes, railcar flatbeds, flexi-float apparatus) would be installed across all perennial 
waterbodies to allow construction equipment to cross. Construction equipment would be required to use the 
bridges, except the clearing crew, which would be allowed one pass through the waterbodies before the 
bridges are installed. 

During clearing, sediment barriers such as silt fence and staked straw bales would be installed and 
maintained on drainages across the ROW adjacent to waterbodies and within additional TWAs to minimize 
the potential for sediment runoff. Silt fence and straw bales located across the working side of the ROW 
would be removed during the day when vehicle traffic is present and would be replaced each night. 
Alternatively, drivable berms could be installed and maintained across the ROW in lieu of a silt fence or straw 
bales. 

In general, equipment refueling and lubricating at waterbodies would take place in upland areas that are 100 
feet or more from the water. When circumstances dictate that equipment refueling and lubricating would be 
necessary in or near waterbodies, Keystone would follow its SPCC Plan to address the handling of fuel and 
other hazardous materials. 

After the pipeline is installed beneath the waterbody, restoration would begin. Waterbody banks would be 
restored to preconstruction contours or to a stable configuration. Appropriate erosion control measures such 
as rock riprap, gabion baskets (rock enclosed in wire bins), log walls, vegetated geogrids, or willow cuttings 
would be installed as necessary on steep banks in accordance with permit requirements. More stable banks 
would be seeded with native grasses and mulched or covered with erosion control fabric. Waterbody banks 
would be temporarily stabilized within 24 hours of completing in-stream construction. Sediment barriers, such 
as silt fences, straw bales or drivable berms would be maintained across the ROW at all waterbody 
approaches until permanent vegetation is established. Temporary equipment bridges would be removed 
following construction. 

Wetland Crossings 
Data from wetland delineation field surveys, aerial photography, and National Wetland Inventory mapping 
were used to identify wetlands crossed by the proposed pipeline. Pipeline construction across wetlands 
would be similar to typical conventional upland cross-country construction procedures, with several 
modifications where necessary to reduce the potential for pipeline construction to affect wetland hydrology 
and soil structure. 

The wetland crossing method used would depend largely on the stability of the soils at the time of 
construction. If wetland soils are not excessively saturated at the time of construction and can support 
construction equipment without equipment mats, construction would occur in a manner similar to 
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conventional upland cross-country construction techniques. Topsoil would be segregated over the trench 
line. In most saturated soils, topsoil segregation would not be possible. Additional TWAs would be required 
on both sides of particularly wide saturated wetlands to stage construction, fabricate the pipeline, and store 
materials. These additional TWAs would be located in upland areas a minimum of 10 feet from the wetland 
edge. More information is located in the Site-Specific Waterbody Crossing Plans located in the 
Environmental Report. 

Construction equipment working in saturated wetlands would be limited to that area essential for clearing the 
ROW, excavating the trench, fabricating and installing the pipeline, backfilling the trench, and restoring the 
ROW. In areas where there is no reasonable access to the ROW except through wetlands, non-essential 
equipment would be allowed to travel through wetlands only if the ground is firm enough or has been 
stabilized to avoid rutting. 

Clearing of vegetation in wetlands would be limited to trees and shrubs, which would be cut flush with the 
surface of the ground and removed from the wetland. To avoid excessive disruption of wetland soils and the 
native seed and rootstock within the wetland soils, stump removal, grading, topsoil segregation, and 
excavation would be limited to the area immediately over the trench line to the maximum extent practicable. 
Trench width would be that required to provide an even safe work area which depends upon topography, soil 
moisture content, and groundwater levels. Severe topography may require additional disturbance to create 
an even safe work area. More saturated soils usually require a wider trench in order to maintain a safe ditch 
and to avoid unstable trench walls. During clearing, sediment barriers, such as silt fence and staked straw 
bales, would be installed and maintained on down slopes adjacent to saturated wetlands and within 
additional TWAs as necessary to minimize the potential for sediment runoff. 

Where wetland soils are saturated or inundated, the pipeline can be installed using the push-pull technique. 
The push-pull technique involves stringing and welding the pipeline outside of the wetland and excavating 
and backfilling the trench using a backhoe supported by equipment mats or timber riprap. The prefabricated 
pipeline is installed in the wetland by equipping it with floats and pushing or pulling it across the water-filled 
trench. After the pipeline is floated into place, the floats are removed and the pipeline sinks into place. Most 
pipe installed in saturated wetlands would be coated with concrete or installed with set-on weights to provide 
negative buoyancy. Final locations requiring weighted pipe for negative buoyancy would be determined by 
detailed design and site conditions at the time of construction. Because little or no grading would occur in 
wetlands, restoration of contours would be accomplished during backfilling. Prior to backfilling, trench 
breakers would be installed where necessary to prevent the subsurface drainage of water from wetlands. 
Where topsoil has been segregated from subsoil, the subsoil would be backfilled first followed by the topsoil. 
Topsoil would be replaced to the original ground level leaving no crown over the trench line. In some areas 
where wetlands overlie rocky soil, the pipe would be padded with rock-free soil or sand before backfilling with 
native bedrock and soil. Equipment mats, timber riprap, gravel fill, geotextile fabric, and straw mats would be 
removed from wetlands following backfilling except in the travel lane to allow continued, but controlled, 
access through the wetland until the completion of construction. Upon the completion of construction, these 
materials would be removed. 

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

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

Fences and Grazing 
Fences would be crossed or paralleled by the construction ROW. Before cutting any fence for pipeline 
construction, each fence would be braced and secured to prevent the slacking of the fence. To prevent the 
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passage of livestock the opening in the fence would be closed temporarily when construction crews leave the 
area. If gaps in natural barriers used for livestock control are created by pipeline construction, the gaps would 
be fenced according to the landowner's requirements. All existing improvements, such as fences, gates, 
irrigation ditches, cattle guards, and reservoirs would be maintained during construction and repaired to 
preconstruction conditions or better upon completion of construction activities. 

2.1.11.1 Aboveground Facility Construction Procedures 

Construction activities at each of the new pump stations would follow a standard sequence of activities: 
clearing and grading, installing foundations for the electrical building and support buildings, and erecting the 
structures to support the pumps and/or associated facilities. A block valve is installed in the mainline with two 
side block valves; one to the suction piping of the pumps and one from the discharge piping of the pumps. 
Construction activities and the storage of building materials would be confined to the pump station 
construction sites. Figures 2.1-9 and 2.1-10 illustrate typical plot plans for pump stations. 

The sites for the pump stations would be cleared of vegetation and graded as necessary to create a level 
surface for the movement of construction vehicles and to prepare the area for the building foundations. 
Foundations would be constructed for the pumps and buildings and soil would be stripped from the 
construction footprint. 

Each pump station would include one electrical equipment shelter (EES), and a variable frequency drive 
equipment shelter (VES). The EES would include electrical systems, communication, and control equipment. 
The YES would house VFD equipment. The crude oil piping, both aboveground and below ground, would be 
installed and pressure tested using methods similar to those used for the main pipeline. After testing is 
successfully completed, the piping would be tied into the main pipeline. Piping installed below grade would 
be coated for corrosion protection prior to backfilling. In addition, all below grade facilities would be protected 
by a cathodic protection system. Before being put into service, pumps, controls, and safety devices would be 
checked and tested to ensure proper system operation and activation of safety mechanisms. 

Where delivery and pigging facilities are co-located with a pump station or the tank farm, the delivery and 
pigging facilities would be located entirely within the facility. Construction activities would include clearing, 
grading, trenching, installing piping, erecting buildings, fencing the facilities, cleaning up, and restoring the 
area. The delivery facilities would operate on locally provided power (Table 2.1-8). 
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Intermediate ML V construction would be carried out concurrently with the construction of the pipeline. 
Wherever practical, intermediate MLVs would be located near public roads to allow year-round access. If 
necessary, permanent access roads or approaches would be constructed to each fenced MLV site. 

Construction Workforce and Schedule 

Workforce 

Keystone proposes to begin construction of the Project in 2013. The Project is planned to be placed into 
service in 20154. Keystone anticipates a peak work force of approximately 5,000 to 6,000 construction 
personnel. Construction personnel would consist of Keystone employees, contractor employees, construction 
inspection staff, and environmental inspection staff. 

Keystone is planning to build the Project in 10 construction spreads. The spread breakdowns and 
corresponding base of operations for construction spreads are shown in Table 2.1-9. The spread 
configuration is subject to adjustment. The construction schedule may affect the final spread configuration 
which may result in the need for additional but shorter spreads. Construction activity would occur 
simultaneously on spreads within each phased segment of the Project. 
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Table 2.1-9 Pipeline Construction Spreads Associated with the Proposed Project 

State 

Mile 
Post 
(by 

State) 

County Spread 
Number 

Location 
(Mile Post) 

Approximate 
Length of 

Construction 
Spread (Miles) 

Montana 285.65 

Phillips, Valley Spread 1 0-90 90 

Valley, McCone Spread 2 90 - 151.48 61.48 

McCone, Dawson Spread 3 151.48- 197.68 46.2 

Dawson, Prairie, Fallon 
Spread 4 197.68- 288.63 90.95 

South 
Dakota 

315.29 

Harding 

Harding, Butte, Perkins, 
Meade Spread 5 288.63-410.75 122. 12 

Meade, Pennington 
Spread 6 410.75- 500.44 89.69 

Haakon, Jones 

Jones, Lyman, Tripp Spread 7 500.44 - 598. 86 98.42 

Tripp 

Spread 8 598.86- 691.78 92.92 

Nebraska 274.44 

Tripp, Keya Paha, Boyd, 
Holt, Antelop e 

Antelope, Boone, 
Nance, Merrick, Polk Spread 9 691.78-775.67 83.89 

Polk, York, Fillmore, 
Saline, Jefferson Spread 10 775.67- 875.38 99.71 

It is ant ic ipated that 500 to 600 cons truction and inspection personnel wou ld be required , associated w ith 

each spread. Each spread wou ld requ ire 6 to 8 months to complete . Construction of new pum p stations 

wou ld requ ire 20 to 30 add it iona l workers at each s ite . Construction of all pump stations wou ld be completed 

in 18 to 24 months . 


Keystone, throug h its construction contractors and subcontractors , wou ld attempt to hire temporary 

construction staff from the local population. Prov ided qualified personne l are ava ilable, approximately 1 0 to 

15 percent (50 to 100 peop le per spread) may be hired from the local work force for each spread. 


Schedule 

As an industry rule-of-thumb, cross-country construction prog resses at a rate of approximately 20 completed 

mi les per calendar month per spread , which cou ld be used for schedul ing purposes. Based on experience , 

the cons truction schedule may be estimated as follows: 
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• 	 2-3 weeks ( 14-21 calendar days) of work on the ROW prior to the start of production welding. The se 
activities include clearing, grading, string ing , and trenching. 

• 	 Production welding, based on an average of 1.25 miles per working day and a 6-day work week 
(7 calendar days), would be completed at 7.5 miles per week, on average. 

• 	 7 weeks (49 calendar days) of work after completion of production welding. These activities include 
non-destructive testing, field joint coating , lowering-in, tie-ins, backfill , ROW clean-up and restoration, 
hyd rostatic testing, reseed ing , and other ROW reclamation work . 

Us ing this as a basis for determ ining the duration of construction activities on the ROW yields the t ime 
requ irements show n be low for various spread lengths (Table 2.1-10) . Construction in areas with greater 
congestion, higher popu lation, industr ial areas, or areas requ iring other special construction procedu res , may 
resu lt in a slower rate of progress. 

Table 2.1-10 Resulting Cross-Country Construction Times Based on Estimates of Schedule 

Spread Length Pre-welding Welding Time 
Post-welding 
and Clean-up 

Duration 

80 miles 21 days 75 days 49 days 145 days (21 weeks) 

90 miles 21 days 84 days 49 days 154 days (22 weeks ) 

100 miles 21 days 94 days 49 days 164 days (24 weeks) 

120 miles 21 days 112 days 49 days 182 days (26 weeks ) 

In addition, about 1 month for contractor mobilization before the work is started and 1 month after the work is 
finishe d for contractor demobilization shou ld be factored into the overall construction schedule. 

2.1.11.2Future Plans and Abandonment 

The Project is expected to operate for approximately 50 years. No plans for abandonment of these facilities 
have been identifie d at th is t ime. If abandonment of any facility is propose d in the future, abandonment would 
be implemented in accordance w ith then-app licab le federal and state perm its , approvals, codes , and 
regu lations. 

2.1.12 Operation and Maintenance 

The Project's facilities wou ld be maintained in accordance with 49 CFR 194 , 49 CFR 195, the Project-specific 
Special Cond itions recommended by PHMSA and agreed to by Keystone, and other applicable federa l and 
state regu lations. Operation and maintenance of the pipeline system in most cases wou ld be accomplished 
by Keystone personne l. It is estimated that the permanent operational p ipeline workforce wou ld comprise 
about 20 U.S. employees. 

An annua l Pipe line Maintenance Program (PMP) wou ld be implemented by Keystone to ensure the integrity 
of the pipeline. The PMP would include va lve maintenance, periodic inline inspections, and cathod ic 
protection readings underpinned by a company-wide goal to ensure facilities are reliab le and in service. Data 
collected in each year of the program would be fed back into the decision-making process for the 
devel opment of the follow ing year's program . In add ition, the pipeline wou ld be monitored 24 hours a day, 
365 days a year from the oil control center using leak detection systems and supervisory contro l and data 
acqu isition. During operations, Keystone wou ld have a Project-specif ic Emergency Response Plan (ERP) in 
place to manage a variety of events. 
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2.1.12.1 Normal Operations and Routine Maintenance 

The pipeline would be inspected periodically via aerial surveillance, as well as limited ground surveillance as 
operating conditions permit, at a frequency consistent with the requirements of 49 CFR 195 and the Project-
specific special conditions. These surveillance activities would provide information on possible 
encroachments and nearby construction activities, erosion, exposed pipe, and other potential concerns that 
may affect the safety and operation of the pipeline. Evidence of population changes would be monitored and 
High Consequence Areas identified as necessary. Intermediate MLVs and MLVs would be inspected twice 
annually and the results documented. 

In order to maintain accessibility of the permanent easement and to accommodate pipeline integrity surveys, 
woody vegetation along the pipeline permanent easement would be periodically cleared. Cultivated crops 
would be allowed to grow in the permanent easement. Trees would be removed from the permanent 
easement. Keystone would use mechanical mowing or cutting along its permanent easement for normal 
vegetation maintenance. Trees along the paths of areas where the pipe was installed via HDDs would only 
be cleared as required on a site specific basis. 

The ROW would be monitored to identify any areas where soil productivity has been degraded as a result of 
pipeline construction and reclamation measures would be implemented to rectify any such concerns. 
Applicable reclamation measures are outlined in the CMRP (Appendix A).  

Multiple overlapping and redundant pipeline integrity systems would be implemented, including Quality 
Assurance program for pipe manufacture and pipe coating, fusion-bonded epoxy coating, cathodic 
protection, non-destructive testing of 100 percent of the girth welds, hydrostatic testing to 125 percent of the 
MOP, periodic internal cleaning and high-resolution in-line inspection, depth of cover exceeding federal 
standards, periodic aerial surveillance, public awareness program, Supervisory Control and Data Acquisition 
(SCADA) system, and a Operations Control Center (OCC) (with complete redundant backup) providing 
monitoring of the pipeline every 5 seconds, 24 hours a day, every day of the year. 

SCADA facilities would be located at all pump stations, remotely operated MLVs and delivery facilities. The 
pipeline SCADA system would allow the control center to perform the following functions: 

•	 Remote reading of automated MLV positions; 

•	 Remote starting and stopping at pump stations; 

•	 Remote reading of tank levels; 

•	 Remote closing and opening of automated MLVs; 

•	 Remote reading of line pressure and temperature at all automated intermediate valve sites, at all 
pump stations, and at delivery metering facilities; and 

•	 Remote reading of delivery flow and total flow. 

The Project would have an OCC manned by an experienced and highly trained crew 24 hours per day every 
day of the year. A fully redundant backup OCC would be available as needed. 

Real time information communication systems, including backup systems, would provide up-to-date 
information from the pump stations to the OCC plus the ability to contact field personnel. The OCC would 
have highly sophisticated pipeline monitoring systems and multiple leak detection systems as discussed in 
Section 2.1.11.2. 
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2.1.12.2 Abnormal Operations 

•	 The preparation of manuals and procedures for responding to abnormal operations would comply 
with the Code of Federal Regulations, including 49 CFR Section 195.402. Section 195.402(a) 
requires a pipeline operator to prepare and follow a manual of written procedures for conducting 
normal operations and maintenance activities and handling abnormal operations and emergencies. 
Section 195.402(d) (Abnormal Operation) requires the manual to include procedures to provide 
safety when operating design limits have been exceeded. 

SCADA and Leak Detection 
Keystone proposes to utilize a SCADA system to remotely monitor and control the pipeline system. 
Highlights of Keystone's SCADA system would include: 

•	 Redundant fully functional backup system available for service at all times; 

•	 Automatic features installed as integral components within the SCADA system to ensure operation 
within prescribed pressure limits; 

•	 Additional automatic features installed at the local pump station level would also be utilized to 
provide pipeline pressure protection in the event communications with the SCADA host are 
interrupted; and 

•	 Pipeline is monitored every 5 seconds, 24 hours a day, every day of the year. 

Keystone also would have a number of complimentary leak detection methods and systems available within 
the OCC. These methods and systems are overlapping in nature and progress in leak detection thresholds. 
The leak detection methods are as follows: 

•	 Remote monitoring performed by the OCC Operator, which consists primarily of monitoring pressure 
and flow data received from pump stations and valve sites fed back to the OCC by the Keystone 
SCADA system. Remote monitoring is typically able to detect leaks down to approximately 25 
percent to 30 percent of pipeline flow rate. 

•	 Software based volume balance systems that monitor receipt and delivery volumes. These systems 
are typically able to detect leaks down to approximately 5 percent of pipeline flow rate. 

•	 Computational Pipeline Monitoring or model based leak detection systems that break the pipeline 
system into smaller segments and monitor each of these segments on a mass balance basis. These 
systems are typically capable of detecting leaks down to a level approximately 1.5 percent to 
2 percent of pipeline flow rate. 

•	 Computer based, non real time, accumulated gain/loss volume trending to assist in identifying low 
rate or seepage releases below the 1.5 to 2 percent by volume detection thresholds. 

•	 Direct observation methods, which include aerial patrols, ground patrols and public and landowner 
awareness programs that are designed to encourage and facilitate the reporting of suspected leaks 
and events that may suggest a threat to the integrity of the pipeline. 

Emergency Response Procedures 
A Project-specific Emergency Response Procedure (ERP) would be prepared for the system, which would be 
submitted to the Pipeline Hazardous Material Safety Administration (PHMSA) for approval prior to 
commencing system operations. A comprehensive ERP for the existing Keystone Pipeline Project has been 
reviewed has been reviewed and approved by PHMSA. That ERP would be used as the basis for preparation 
of an ERP specific to the Keystone XL Project, incorporating adjustments to reflect project-specific factors.  

The National Response Center (NRC) would be notified immediately in the event of a release of crude oil 
that: 1) violates water quality standards; 2) creates a sheen on water; or 3) causes a sludge or emulsion to be 
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deposited beneath the surface of the water or upon adjoining shorelines (40 CFR 112). In addition to the 
NRC, timely notifications would also be made to other agencies, including the appropriate local emergency 
planning committee, sheriff’s department, the appropriate state agency, the US Environmental Protection 
Agency (USEPA), and affected landowners. Keystone must provide immediate notification of all reportable 
incidents in accordance with 49 CFR Part 195, and shall notify the appropriate PHMSA regional office within 
24 hours of any non-reportable leaks occurring on the pipeline. 

Under the National Contingency Plan, the USEPA is the lead federal response agency for oil spills occurring 
on land and in inland waters. The USEPA would evaluate the size and nature of a spill, its potential hazards, 
the resources needed to contain and clean it up, and the ability of the responsible party or local authorities to 
handle the incident. The USEPA would monitor all activities to ensure that the spill is being contained and 
cleaned up appropriately. All spills meeting legally defined criteria (see criteria above per 40 CFR 112) must 
be monitored by the USEPA, even though most spills are small and cleaned up by the responsible party. In 
the unlikely event of a large spill, Keystone and its contractors would be responsible for recovery and 
cleanup. The usual role of local emergency responders is to notify community members, direct people away 
from the hazard area, and address potential impacts to the community such as temporary road closings. 

A fire associated with a spill is relatively rare. According to historical data (PHMSA 2008), only about 
4 percent of reportable liquid spills are ignited. In the event of a fire, local emergency responders would 
execute the roles listed above and firefighters would take actions to prevent the crude oil fire from spreading 
to residential areas. Local emergency responders typically are trained and able to execute the roles 
described above without any additional training or specialized equipment. Keystone also would work with 
emergency response agencies to provide pipeline awareness education and other support.  

Remediation 
Corrective remedial actions would be dictated by federal regulations and enforced by the USEPA, in some 
situations the U.S. Coast Guard, OPS, and the appropriate state agencies. Required remedial actions may 
range from the excavation and removal of contaminated soil to allowing the contaminated soil to recover 
through natural environmental fate processes (e.g., evaporation, biodegradation). Decisions concerning 
remedial methods and extent of the cleanup would account for state-mandated remedial cleanup levels, 
potential effects to sensitive receptors, volume and extent of the contamination, potential violation of water 
quality standards, and the magnitude of adverse impacts caused by remedial activities. 

In the event of a spill, several federal regulations define the notification requirements and response actions, 
including the National Oil and Hazardous Substances Pollution Contingency Plan (40 CFR 300), the Clean 
Water Act, and the Oil Pollution Act. At the most fundamental level, these interlocking programs mandate 
notification and initiation of response actions in a timeframe and on a scale commensurate with the threats 
posed. The appropriate remedial measures would be implemented to meet federal and state standards 
designed to ensure protection of human health and environmental quality.  
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3.0 Species Evaluation 

3.1 Federally Endangered 

3.1.1 Black-footed Ferret: Endangered/Proposed – Experimental Populations 

3.1.1.1 Natural History and Habitat Association 

The black-footed ferret (Mustela nigripes) was federally listed as endangered on March 11, 1967 (32 FR 
4001) under the Endangered Species Preservation Act of October 15, 1966 (80 Stat. 926; 16 United States 
Code [U.S.C.] 668aa(c)). Listing for the black-footed ferret was revised under the Endangered Species Act 
on June 2, 1970 (35 FR 8491). Designated non-essential experimental populations were reintroduced to sites 
in Wyoming, South Dakota, Montana, Arizona, and Colorado between 1991 and 2003; and other non-
designated reintroductions have occurred in South Dakota, Arizona, Kansas, Montana and Mexico between 
2001 and 2008 (USFWS 2008a). Members of non-essential experimental populations located outside 
national wildlife refuge or national park lands are protected as proposed species under the ESA (16 U.S.C. 
1531 et seq.) and as threatened species where they occur on national wildlife refuges or national parks 
(Section 10(j)). Members of reintroduced populations within the species historic range that have not been 
designated as experimental populations are protected as endangered. 

Historically, the range of the black-footed ferret coincided closely with that of the black-tailed prairie dog 
(Cynomys ludovicianus), Gunnison’s prairie dog (C. gunnisoni), and white-tailed prairie dog (C. leucurus), 
throughout the intermountain and prairie grasslands extending from Canada to Mexico (USFWS 2008a). The 
black-footed ferret was considered extinct by the middle of the last century until it was documented in South 
Dakota in August 1964 (Fortenbery 1972; Hillman 1968; Henderson et al. 1969; Linder et al. 1972) and again 
in 1981 near Meeteetse, Wyoming (Fitzgerald et al. 1994; USFWS 1988). However, the South Dakota 
population subsequently disappeared and the Wyoming population declined to only a few remaining 
individuals. The remaining animals in the wild were captured and provided the basis for the ongoing captive 
breeding program (USFWS 1988). No wild populations of black-footed ferrets have been found since the 
capture of the last black-footed ferret in Meeteetse, Wyoming and the captive black-footed ferret population is 
the primary species population. There are currently 18 reintroduced populations in Montana, South Dakota, 
Wyoming, Colorado, Utah, Arizona, Kansas, New Mexico and Mexico (USFWS 2008a). No critical habitat 
has been designated for this species. 

Black-footed ferrets are primarily nocturnal, solitary carnivores that depend on prairie dogs (Fitzgerald et al. 
1994). Over 90 percent of the black-footed ferret’s diet is comprised of prairie dogs, and ferrets use prairie 
dog burrows as their sole source of shelter (Fitzgerald et al. 1994). Black-footed ferrets typically breed from 
March to May (USFWS 1988). The gestation period ranges from 41 to 45 days, with as many as 5 young 
born in late May and early June. The kits remain underground until late June or early July; upon emerging, 
they may accompany the female during nocturnal foraging. Male ferrets are not active in rearing the young 
and live a solitary life except during the breeding season. Ferrets are most commonly observed in late 
summer or early fall (Hillman and Carpenter 1980). 

The black-footed ferret’s close association with prairie dogs was an important factor in its decline (USFWS 
2008a). Reasons for decline include habitat loss from conversion of native prairie to agriculture, poisoning of 
prairie dog towns, and habitat modification due to disease (USFWS 2008a). 

3.1.1.2 Potential Presence in Project Area 

The Project crosses the historic range of the black-footed ferret in Montana, South Dakota, and Nebraska. 
Black-footed ferrets are not known to exist outside of reintroduced populations in the western US. Eleven 
reintroductions of black-footed ferrets have occurred in Montana, South Dakota, and Kansas were outside of 

46 



   
   

  
 

 
 

               
            

     

               
                 

       
               
               

                  
              

  

              
              

                
       

                
                
             

                
             
         

                  
             
             
               

        
   

  

 
             

              
              

             
             

        
                 

    

 
               

           
            

              
            
                

            

Biological Assessment 
Keystone XL Pipeline Project 

September 2012 

the original Keystone XL ROW (USFWS 2008a). Natural Heritage Program Data for Montana and South 
Dakota (Montana Natural Heritage Program 2008; SDGFP 2008) contains no historical records of black-
footed ferrets within 5 miles of the proposed ROW. 

During the meeting with Keystone representatives on May 5, 2008, the USFWS Grand Island Ecological 
Services Field Office indicated that ferrets do not occur within the original Keystone XL Project area in 
Nebraska and Project impacts would be negligible. According to the USFWS Pierre Ecological Services Field 
Office, black-tailed prairie dog towns in the entire state of South Dakota are block-cleared, meaning the 
towns no longer contain any wild free-ranging black-footed ferrets and activities within these areas that result 
in the removal of the black-tailed prairie dogs and/or their habitat would no longer be required to meet the 
Service’s survey guidelines for black-footed ferrets or undergo consultations under Section 7 of the ESA 
(AECOM 2008). 

Since the black-footed ferret is dependent on prairie dogs, the assessment of potential impacts to 
experimental populations was focused on black-tailed prairie dog colonies and complexes that would be 
affected by construction of the Project. The proposed route does not occur within the known ranges of the 
Gunnison’s prairie dog or white-tailed prairie dog (NatureServe 2009). 

Aerial and/or pedestrian field surveys were conducted from 2008 through 2012 along the entire Steele City 
Segment of the route to identify prairie dog towns crossed by the construction ROW in Montana. One 
potential prairie dog town was identified in Valley County, Montana, 570 feet from 
the route in 2008. Subsequent surveys determined that this town was occupied by Richardson’s ground 
squirrel (Urocitellus richardsonii), and possibly black-tailed prairie dogs, although none were observed. The 
current route avoids this colony due to a MDEQ reroute incorporated into the FEIS route. 

The eight (8) prairie dog towns found along the Project in South Dakota and Nebraska do not require 
mitigative measures or additional consultation under the ESA because any black-footed ferrets potentially 
associated with these prairie dog towns are reintroduced and designated as non-essential experimental 
populations (AECOM 2008, USFWS 2008b). All prairie dog towns within the Project ROW are unsuitable for 
the reintroduction of the black-footed ferret, and there are no currently existing black-footed ferret populations 
within the ROW (USFWS 2011). 

3.1.1.3 Impact Evaluation 

Construction 
Direct impacts to black-footed ferrets as a result of construction would include increased habitat loss, habitat 
fragmentation, and the potential mortality in the event that ferrets are present within the construction area. 
Indirect impacts would include disturbance and displacement due to increased noise and human presence 
during construction; reduced habitat availability due to destruction or disturbance of cover habitat in prairie 
dog towns, and reduced prey availability due to mortality or reduced reproduction of black-tailed prairie dogs. 

One potential black-tailed prairie dog colony was identified in 2008 as being crossed by the ROW in Montana 
(AECOM 2009); however, this colony is too small to support black-footed ferrets (USFWS 2011) and is also 
avoided by the current route. 

Operations 
Routine operation of the Project is not expected to affect black-footed ferrets or their habitat. Following 
construction, maintenance activities (e.g., vegetation management) along the ROW would not preclude the 
re-establishment of short-grass vegetation within both the temporary and permanent ROW. Normal pipeline 
operations would have negligible effects on the black-footed ferret. Direct impacts could include mortalities 
due to exposure to vehicles and human disturbance during ground surveillance that happens annually, but 
are unlikely due to the nocturnal activity of the black-footed ferret. Indirect impacts during aerial and ground 
surveillance could result from increased noise and human presence could cause short-term displacement, 
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but are unlikely due to the nocturnal activity of the black-footed ferret and short duration of the aerial 
reconnaissance once every 2 weeks. 

According to the Keystone XL Project Pipeline Temperature Effects Study (Appendix L of the FEIS), the 
pipeline does have some effect on surrounding soil temperatures, primarily at pipeline depth. Surficial soil 
temperatures relevant to vegetation are impacted mainly by climate with negligible effect attributed to the 
operating pipeline. This is because the most the incremental temperature, in the summer months, is found 
within 24 inches of the pipeline that has a minimum of 4 feet of cover over the top of the pipeline. 

Adverse effects to black-footed ferrets resulting from a crude oil spill from the pipeline are highly improbable 
due to: 1) the low probability of a spill, 2) the low probability of a spill coinciding with the presence of 
black-footed ferrets, and 3) the low probability of a ferret contacting the spilled product (see Appendix P, 
Pipeline Risk Assessment and Environmental Consequence Analysis of the FEIS). 

Power Lines and Substations 
Power line routes associated with the Project are likely to attract raptors, known to be predators of the black-
footed ferret and their primary prey – prairie dogs. The proposed locations of transmission line routes in 
Montana would be analyzed for any active prairie dog towns. Protection measures could then be 
implemented by electrical service providers to minimize raptor perching in accordance with the Avian Power 
Line Interaction Committee (APLIC), Suggested Practices for Avian Protection on Power Lines (APLIC 
1996). Electrical power line providers are responsible for obtaining the necessary approvals or authorizations 
from federal, state, and local governments to construct new power lines necessary to operate the Keystone 
XL Project. Keystone would inform electrical power providers of the requirements for ESA consultations with 
the USFWS for the electrical infrastructure components constructed for the Keystone XL Project to prevent 
impacts to black-footed ferrets. 

3.1.1.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No reasonably foreseeable future, state, local, or private actions have been identified within the 
action area for the proposed Project. Pipeline projects evaluated for cumulative impacts within the EIS would 
all require one or more federal permits and would each be evaluated for potential impacts on listed species. 

3.1.1.5 Conservation Measures 

In Nebraska and South Dakota, black-footed ferret surveys are no longer recommended in prairie dog towns. 
To prevent potential direct or indirect impacts to the black-footed ferret from construction in Montana, 
Keystone has committed to: 

•	 Provide USFWS with the results of Montana prairie dog town surveys, and would continue to 
coordinate with the Montana USFWS to determine the need for black-footed ferret surveys at the 
identified colony, in accordance with the USFWS’ Black-footed Ferret Survey Guidelines (USFWS 
1989). No black-footed ferret surveys would be required as this prairie dog colony was determined to 
be too small to support reintroduced black-footed ferrets. 

•	 Complete surveys to identify prairie dog colonies in Fallon County, Montana consistent with the EIS 
to determine if any Category 3 colonies or complexes occur and can be avoided. 

•	 Workers would not be allowed to keep domestic pets in construction camps and/or worksites; 

•	 Workers would be made aware of how canine distemper and sylvatic plague diseases are spread 
(domestic pets and fleas); 

•	 Workers would not be allowed to feed wildlife; and, 
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•	 Concentrations of dead and/or apparently diseased animals (prairie dogs, ground squirrels, others) 
would be reported to the appropriate state and federal agencies. 

3.1.1.6 Determination 

Effect on Critical Habitat 
No critical habitat has been identified for this species. Therefore, the Project would have “no effect” on critical 
habitat for the black-footed ferret. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” wild or reintroduced non-experimental 
populations of the endangered black-footed ferret. This determination is based on agency provided 
information, the lack of potential for occurrence of wild populations of black-footed ferrets within the Project 
area, and Keystone’s commitment to follow recommended conservation measures. 
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3.1.2 Interior Least Tern 

3.1.2.1 Natural History and Habitat Association 

The interior population of the least tern (previously Sterna antillarum, now Sternula antillarum) was listed as 
endangered on May 28, 1985 (50 FR 21784-21792). Historically, the breeding range of this population 
extended from Texas to Montana and from eastern Colorado and New Mexico to southern Indiana. It 
included the Rio Grande, Red, Missouri, Arkansas, Mississippi, and Ohio river systems. It winters along the 
Gulf Coast, the coast of Caribbean Islands, the eastern coast of Central America, and northern South 
America. The interior least tern continues to breed in most of the historic river systems, although its 
distribution generally is restricted to less altered river segments (USFWS 1990). No critical habitat has been 
designated for this population. 

Interior least terns spend four (4) to five (5) months at their breeding sites. They arrive at breeding areas from 
late April to early June. Nesting areas of interior least terns include sparsely vegetated sand and gravel bars 
within a wide, unobstructed river channel or salt flats along lake shorelines (Nelson 1998; USFWS 1990). 
Nesting locations are usually well above the water's edge, because nesting is typically initiated during high 
river flows, when much of the bars and shorelines are flooded. The extent of available nesting area depends 
on water levels and the resulting amount of exposed bar and shoreline habitat. The interior least tern also 
nests on artificial habitats such as sand and gravel pits next to large river systems and dredge islands 
(Campbell 2003; USFWS 1990). 

Least terns are considered colonial nesters; colonies generally consist of up to 20 nests. However, colonies 
with up to 75 nests have been recorded on the Mississippi River. Most least tern nesting areas on the rivers 
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crossed by the Project would be limited to a few nesting pairs. Least terns nest on the ground in a simple 
unlined scrape, typically on sites that are sandy and relatively free of vegetation. Usually two to three eggs 
are laid by late May (USFWS 1990), or early June. Both the male and female share incubation duty, which 
generally lasts from 20 to 25 days. Fledging occurs within 3 weeks after hatching. Departure from colonies 
varies but is usually complete by early September (USFWS 1990).  

The interior least tern is piscivorous, feeding in shallow waters of rivers, streams, and lakes. In addition to 
small fish, terns also may feed on crustaceans, insects, mollusks, and annelids. On the Great Plains, fish are 
the primary diet of this species (Nelson 1998; USFWS 1990). Although terns nesting at sand and gravel pits 
or other artificial habitats may travel up to 2 miles to forage (USFWS 1990), terns usually feed close to their 
nesting sites. Feeding behavior involves hovering and diving over standing or flowing water. 

Alteration and destruction of riverine habitats, primarily as a result of changes in channel characteristics due 
to channelization, irrigation, and construction of reservoirs and pools, is a threat to the long-term survival of 
this species. These types of disturbances may eliminate nesting sites, disrupt nesting interior least terns, or 
may result in sandbars that are unsuitable for nesting due to vegetation encroachment or frequent 
inundation. The regulation of river flow regimes using dams may also eliminate nesting sites or disrupt 
nesting interior least terns. Historically, summer flow periods were fairly predictable and consisted of a high 
flow in May and June and a decline in flow for the remainder of the summer. This decline in flow levels 
allowed interior least terns to nest as water levels dropped and sandbars became available. The current 
human regulation of river flow regimes using dams may result in high flow periods extending into the normal 
nesting period or occurring after nesting has begun, thus flooding active nest sites (USFWS 1990). 

3.1.2.2 Potential Presence in Project Area 

Keystone XL Pipeline Project 
Montana. According to the USFWS Billings Ecological Services Field Office (AECOM 2008a) and the MFWP 
(AECOM 2009a), the Yellowstone River crossing in Dawson County, Montana has historically supported, and 
currently supports, breeding populations of interior least terns. 

South Dakota. During a meeting with Keystone representatives on June 10, 2008, SDGFP indicated that the 
Cheyenne River crossing on the border of Meade, Pennington, and Haakon counties has historically 
supported, or currently supports, breeding populations of interior least terns (AECOM 2008c). 

Nebraska. According to the USFWS Grand Island Ecological Services Field Office, the distribution of interior 
least terns along the Project in Nebraska includes the Platte, Loup, and Niobrara rivers (AECOM 2008b). The 
Project would cross the Platte River at the border between Merrick and Hamilton counties and sandbars and 
sand/gravel pits associated with this segment of the river are known to still support breeding populations of 
least tern. The Loup River in Nance County and the Niobrara River on the border of Keya Paha and Rock 
counties contain sandbars and also continue to support breeding least terns. In addition to breeding on 
riverine sandbars and at sand and gravel mining operations and foraging in rivers and associated wetlands, 
interior least terns migrate through the Great Plains during both spring and fall. 

Surveys for suitable habitat and the occurrence of interior least tern nests were conducted at the crossings of 
the Cheyenne, Platte, Loup, and Niobrara rivers in July of 2008. Copies of all survey reports from 2008 
through 2011 are found in the final BA that is a part of the FEIS. Table 3.1-1 summarizes the results of the 
surveys at these locations in 2011 to 2012. Surveys were completed at the Yellowstone, Cheyenne, Platte, 
Loup, Missouri, and Niobrara river crossings in 2011 (see Final BA in FEIS dated August 2011). Surveys 
were completed at the Niobrara, Loup, and Platte river crossings in 2012 for the Nebraska rerouting process. 
Survey reports for 2012 in the FEIS. 
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3.1.2.3 Impact Evaluation 

Construction 
The primary construction-related impacts would be disturbance and potential exposure to small fuel spills and 
leaks from construction machinery. The chance of construction-related spills within least tern habitat is 
minimal. According to Keystone’s CMRP (Appendix A), hazardous materials, chemicals, fuels, and 
lubricating oils would not be stored, staged, or transferred (other than possible refueling) within 100 feet of 
any waterbody, wetland, storm drain, drop inlet, or high consequence area. Construction and reclamation 
activities would be conducted to allow for prompt and effective cleanup of spills of fuel and other hazardous 
materials. Each construction crew and cleanup crew would have on hand sufficient tools and materials to 
stop leaks including supplies of absorbent and barrier materials that would allow for rapid containment and 
recovery of spilled materials. Refueling and lubrication of construction equipment would generally be 
restricted to upland areas at least 100 feet away from streams and wetlands. Where this is not possible, the 
equipment would be fueled by designated personnel with special training in refueling, spill containment, and 
cleanup. Keystone would mark and maintain a 100 foot area from these river crossings, free from hazardous 
materials, fuel storage, and vehicle fuel transfers. These buffers would be maintained during construction 
except for when fueling and refueling the water pump near the river edge that is required for the HDD 
crossing and hydrostatic test water withdrawal. Water pump fueling would be completed by trained personnel 
and would use secondary containment. If interior least tern are found at these crossings, then Keystone 
would adhere to the 0.25 mile buffer of no construction activity until young have fledged. 

For the Project, interior least terns were observed during the 2011 and 2012 surveys. Additionally, Keystone 
has committed to conducting surveys if construction activities occur within the breeding season prior to the 
activities. 

The interior least tern is known to nest within or near the Project at the Platte, Loup, and Niobrara rivers in 
Nebraska, the Cheyenne River in South Dakota, and the Yellowstone River in Montana. No direct impacts to 
least tern breeding habitat would be anticipated at these locations, since pipeline placement across the rivers 
would be completed by the HDD method. Minimal hand clearing of vegetation and limited human access 
would be required within the riparian areas of these rivers in order to use the Tru-Tracker cable (clearing 
would be limited to a 3 foot maximum hand cleared path) that is associated with the drilling equipment and in 
order for equipment to access these rivers to potentially withdraw water for the Project’s HDD and hydrostatic 
tests. 

Indirect impacts could result from increased noise and human presence at work site locations if breeding 
terns are located within 0.25 mile of the Project. Prior to construction-related activities that would occur within 
0.25 mile from nesting terns, Keystone proposes to conduct presence/absence surveys just prior to 
beginning construction-related activities to identify active nest sites, in coordination with the USFWS. If active 
nest sites are identified, the USFWS would be notified and appropriate protection measures would be 
implemented on a site-specific basis in coordination with the USFWS. 

Impacts to the interior least tern from temporary water reductions during hydrostatic testing in the lower Platte 
River Basin would be avoided, based on Keystone’s plan to withdrawn the volume needed at a rate less than 
10 percent of the baseline daily flow and to return water back to its source within a 30-day period. The one 
time water use for hydrostatic testing, low volume of water used for testing (compared to daily flows in the 
river basin), and the return of the water to the river source would not impact least tern nesting habitat. 

Operations 
Similar constraints and/or mitigation measures mentioned above may apply to any pipeline maintenance 
activities. 

The major rivers that contain interior least tern habitat would be crossed using the HDD method which would 
result in a burial depth of 25 feet or greater from the bottom of the river. It is highly unlikely that a leak in the 
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pipeline would occur coincident with these locations, and when least terns were present. In the event of a 
leak, the crude oil would need to penetrate greater than 20 feet of overburden before reaching the river, 
thereby reducing the risk in some cases of crude oil reaching the river and the potential for exposure. 
Additionally, these major river crossings are subject to an intensive integrity management program stipulated 
by the USDOT (Integrity Management Rule, 49 CFR 195) and require heavier wall pipe be used for the HDD 
method. Further, if a significant spill event were to occur, federal and state laws would require clean up. 

Direct contact with a crude oil spill could result in adverse effects to interior least terns due to oiling of 
plumage, ingestion of crude oil from contaminated plumage and prey, and transfer of crude oil to eggs and 
young. While these exposure routes have the potential to cause adverse effects to individuals, the probability 
of adverse effects to interior least terns are unlikely due to: 1) the low probability of a spill, and 2) the low 
probability of the spill coinciding with the presence of least tern individuals. (See the FEIS, Pipeline Risk 
Assessment and Environmental Consequence Analysis, for further information regarding impacts to wildlife 
from a potential spill event.) 

Aerial surveillance would be conducted 26 times per year, at intervals no greater than once every 3 weeks, 
and the aircraft passes by an area quickly at an altitude of about 1,000 feet during those aerial patrols. 
Indirect impacts during aerial and ground surveillance are unlikely to disturb nesting terns. 

According to Keystone’s Pipeline Temperature Effects Study, the pipeline would have some effect on 
surrounding soil temperatures, primarily at pipeline depth. There is limited information on the effects of 
pipeline temperatures in relation to surface water and wildlife. Because the pipeline is buried greater than 20 
feet below the river bottom using the HDD method, temperature dissipation effects would be negligible. 

Power Lines and Substations 
The construction of a new electrical power line segment across the Yellowstone River in Montana and the 
Platte River in Nebraska would incrementally increase the collision and predation potential for foraging and 
nesting interior least terns in the Project area. Construction of these power line segments during the breeding 
season would also potentially disturb nesting and brood-rearing birds. Based on habitat and occurrence 
surveys for this species at the Platte River crossing, breeding habitat quality within line of sight of the Project 
centerline was considered to be of good quality. Additionally, correspondence with MFWP (AECOM 2008a) 
and results of biological surveys to delineate wetlands and waterbodies identified good quality breeding 
habitat at the Yellowstone River crossing. Protection measures could then be implemented by electrical 
service providers to minimize or prevent construction disturbance, collision risk, and predation risk to foraging 
interior least terns at the Platte River and Yellowstone River crossings with the use of standard measures as 
outlined in Mitigating Bird Collision with Power Lines (APLIC 1994). Electrical power line providers are 
responsible for obtaining the necessary approvals or authorizations from federal, state, and local 
governments to construct new power lines necessary to operate the Project. Commitments from electrical 
power providers, except those along the Nebraska reroute, to comply with the requirements for ESA 
consultations with the USFWS for the electrical infrastructure components constructed for the Project to 
prevent impacts to foraging least terns are included in Appendix T of the FEIS. After the pipeline route is 
selected in Nebraska, the power providers will complete their analysis and consult with the USFWS on their 
power line routes.  Conservation measures applicable to power lines are presented below. 

3.1.2.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 
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3.1.2.5 Conservation Measures 

The following conservation measures, based on agency consultation, would apply if construction-related 
activities, including HDD and hydrostatic testing, were to occur during the interior least tern breeding season: 

•	 Pre-construction surveys would occur within 0.25 mile from suitable breeding habitat at the Platte, 
Loup, and Niobrara rivers in Nebraska; the Cheyenne River in South Dakota; or the Yellowstone 
River in Montana during the breeding season (May 1 to August 15 inclusive) to ensure that there are 
no nesting pairs within 0.25 miles of the construction area. Daily surveys for nesting terns should be 
conducted during the nesting season when construction activities occur within 0.25 miles of potential 
nesting habitat. 

•	 Construction would not be permitted within 0.25 mile from an occupied nest site during the breeding 
season or until the fledglings have left the nesting area. 

Conservation measures to avoid or minimize adverse impacts to breeding and foraging interior least terns 
from new power lines will vary depending on the circumstances, but may include the following measures: 

•	 Marking of new power lines with bird flight diverters (preferably Swan Spiral diverters or Firefly 
diverters) within ¼ mile of interior least tern nesting sites on river systems or commercial sandpit 
areas. 

•	 If construction of power lines occurs during the interior least tern breeding season, surveys of 
potential riverine or sand pit interior least tern nesting areas within 0.25 miles of new power lines and 
within 2 weeks of construction to determine presence of nesting interior least terns. If nesting terns 
are present, construction would cease until all tern chicks fledge from the site. 

•	 Distribution lines supplying power to Pump Station 23 and Pump Station 24 should be marked with 
bird deflectors where they cross rivers and within a 0.25 of each side and between rivers and sand 
and gravel mining areas to reduce potential injury or mortality to interior least terns. 

3.1.2.6 Determination 

Effect on Critical Habitat 
No critical habitat has been designated for this species. Therefore, the Project would have “no effect” on 
critical habitat for the interior least tern. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” interior least terns. This determination is based 
on Keystone’s plan to HDD the Platte River, Loup River, Niobrara River, Cheyenne River, and Yellowstone 
River and Keystone’s commitment to follow recommended conservation measures identified by the USFWS. 

Although it is possible that a spill event could result in an adverse affect on this species, the probability of 
adverse effects to interior least terns are unlikely due to: 1) the low probability of a spill, 2) the likelihood that 
most spills would be very small in size, and 3) the very low probability of the spill coinciding with both the 
location and presence of individual least terns. In the unlikely event of a leak, the crude oil would need to 
penetrate a significant amount of overburden before reaching the river, thereby reducing the risk in same 
cases of crude oil reaching the river and the potential for exposure. As a result, no direct or indirect impacts 
would be likely to result from Project operation. 

3.1.2.7 Literature Cited 

AECOM 2008a. TransCanada Keystone XL Project - USFWS/MFWP Meeting Notes. Helena, Montana. 

May 8, 2008. 
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May 5, 2008. 
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Avian Power Line Interaction Committee (APLIC). 1994. Mitigating Bird Collision with Power Lines: The State 

of the Art in 1994. Edison Electrical Institute. Washington, D.C. 

Federal Register. 1985. Endangered and Threatened Wildlife and Plants; Interior Population of Least Tern to 
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3.1.3 Whooping Crane 

3.1.3.1 Natural History and Habitat Association 

The whooping crane (Grus americana) was listed as endangered on March 11, 1967 (32 FR 4001). 
Whooping cranes occur only in North America and the total wild population was estimated at 338 birds in 
2006 (Canadian Wildlife Service [CWS] and USFWS 2007). This estimate includes the 215 birds in the self-
sustaining Aransas-Wood Buffalo National Park Population (AWBP) that winters in coastal marshes in Texas 
and migrates to Canada to nest in Wood Buffalo National Park and adjacent areas as well as the 123 
captive-raised birds that have been released in Florida and the eastern US in an effort to establish a non-
migratory population in Florida and a migratory population between Florida and Wisconsin (CWS and 
USFWS 2007). The last remaining bird in the Rocky Mountain reintroduced population died in the spring of 
2002 (CWS and USFWS 2007). The overall decline of the whooping crane has been attributed to habitat 
loss, direct disturbance and hunting by humans, predation, disease, and collisions with manmade features 
(CWS and USFWS 2005). 

During spring and fall migration, the AWBP population moves through the central Great Plains including 
portions of Montana, South Dakota, and Nebraska. Birds from the AWBP population depart from their 
wintering grounds in Texas from late March through May 1. Fall migration typically begins in mid-September 
with most birds arriving on wintering grounds between late October and mid-November (CWS and USFWS 
2005).  

Whooping cranes use a variety of habitats during migration (Howe 1987; Lingle 1987; Lingle et al. 1991; 
Johns et al. 1997). The whooping crane is most closely associated with river bottoms, marshes, potholes, 
prairie grasslands, and croplands (CWS and USFWS 2005). Whooping cranes generally use seasonally or 
semi-permanently flooded palustrine wetlands, broad river channels, and shallow portions of reservoirs for 
roosting and various cropland and emergent wetlands for feeding (Austin and Richert 2001; Johns et al. 
1997). They generally feed on small grains (including a number of cultivated crops), aquatic plants, insects, 
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crustaceans, and small vertebrates (Oklahoma State University 1993). Cranes roost on submerged sandbars 
in wide unobstructed channels that are isolated from human disturbance (Armbruster 1990). 

Critical habitat for migrating birds has been designated in Nebraska (43 FR 20938-942, CWS and USFWS 
2005). However, no critical habitat would be crossed by the Project. 

3.1.3.2 Potential Presence in Project Area 

Keystone XL Pipeline Project 

The whooping crane occurs as a migrant throughout the Project. The majority of the Project route in South 
Dakota and Nebraska is located within the primary migration pathway of whooping cranes through the central 
Great Plains (CWS and USFWS 2005). The Project in Montana is west of the primary migration pathway. 
However, individual birds can be found outside the primary movement corridor and could possibly occur 
within the Project area in Montana during spring and fall migration. Possible areas used by whooping cranes 
during migration would include major river systems and their associated wetlands, as well as palustrine 
wetlands and shallow areas of reservoirs and other lacustrine wetlands. 

During a meeting with Keystone representatives on February 3, 2009, the MFWP identified the Yellowstone 
River as a potential stop-over site for whooping cranes (AECOM 2009). Additional correspondence with 
SDGFP indicates the White and Cheyenne rivers contain suitable stop-over habitat although it is very unlikely 
that whooping cranes would be present at these crossings (AECOM 2008a). According to the USFWS Grand 
Island Ecological Services Field Office and the NGPC, major river systems used by whooping cranes in 
Nebraska include the Platte, Loup, Republican, Cedar, and Niobrara rivers (USFWS 2008). The Platte, Loup, 
and Niobrara rivers are crossed by the Project. Designated Critical Habitat along the Platte River in Nebraska 
occurs several miles west of the Project (CWS and USFWS 2005). 

3.1.3.3 Impact Evaluation 

Construction 
The primary construction-related impacts would be disturbance and potential exposure to small fuel spills and 
leaks from construction machinery. The chance for construction-related spills within whooping crane roosting 
and foraging habitat is minimal. According to Keystone’s CMRP (Appendix A), “The Contractor shall not 
store hazardous materials, chemicals, fuels, lubricating oils, or perform concrete coating within 100 feet of 
any waterbody. The Contractor shall not refuel construction equipment within 100 feet of any waterbody. If 
the Contractor must refuel construction equipment within 100 feet of a waterbody, it must be done in 
accordance with the requirements outlined in Section 3 of the CMRP. All equipment maintenance and repairs 
would be performed in upland locations at least 100 feet from waterbodies and wetlands. All equipment 
parked overnight shall be at least 100 feet from a watercourse or wetland, if possible. Equipment shall not be 
washed in streams or wetlands.” The potential magnitude of spill effects varies with multiple factors, the most 
significant of which include the amount of material released, the size of the spill dispersal area, the type of 
spills, the species assemblage present, climate, and the spill response tactics employed.  

No direct impacts to the whooping crane are anticipated from the construction of the Project. Suitable 
roosting and/or foraging habitats occur within the Project area at major river crossings including the 
Yellowstone River, Cheyenne River, White River, Niobrara River, Loup River, and Platte River. Habitats at 
these rivers would be crossed by HDD, so potential habitat loss, alteration, or fragmentation would be 
negligible. Minimal hand clearing of vegetation and limited human access would be required within the 
riparian areas of these rivers in order to use the HDD electronic guidance system (Tru-Tracker cable) that is 
associated with the drilling equipment and in order to access these rivers to potentially withdraw water for the 
Project’s HDD and hydrostatic tests. Any vegetation disturbance adjacent to suitable riverine habitat would 
be allowed to completely revegetate following construction. Based on the current migration pathway of this 
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species, potential occurrence within or near the Project area could occur but would be extremely rare and 
would be limited to a few individuals or small groups of migrant birds (CWS and USFWS 2007).  

Indirect impacts could result from migrating individuals being disturbed and displaced due to noise and 
human presence during construction, if construction were to occur during spring or fall migrations. An 
estimated 36.54 miles of the 878 miles pipeline route lies within the whooping crane migration corridor based 
on whooping crane sightings (See Figure 3.1-1)(USFWS 2010). Of the pipeline route within this migration 
corridor an estimated 102.11 miles occurs within the center of the corridor where the majority (75 percent) of 
sightings have been documented (USFWS 2010). Any potential construction-related disturbance during the 
migration period would be most likely to occur within this 102.11 mile segment through Jones, Lyman, and 
Tripp Counties in South Dakota; and Keya Paha County in Nebraska. 

Because Keystone proposes to use a small volume of water in comparison to the daily flow rate of the 
stream, and would return that water to the same source after hydrotesting if taken from the Platte River 
Basin—with no additives or chemicals added, water use is unlikely to affect the amount of roosting or 
foraging habitat along the rivers used by whooping cranes. Indirect impacts to the whooping crane from 
temporary water reductions during hydrostatic testing in the lower Platte River Basin would be considered 
negligible, based on Keystone’s plan to return water back to its source within a 30-day period and the volume 
needed would be withdrawn at a rate less than 10 percent of the baseline daily flow. 

Operations 
Normal operation of the pipeline would not be expected to affect the whooping crane or habitats used during 
migration. Pipeline surveillance would involve routine low-level aerial over flights 26 times per year at 
intervals no greater than every 3 weeks and/or ground based inspections once per year. Over flights during 
migration periods would have the potential to disturb migrant whooping cranes. Most over flights would 
normally be during late-morning or mid-day at an altitude of about 1,000 feet, although over flights could 
occur at any time of day, and would be unlikely to disturb roosting or foraging cranes. Maintenance 
inspections that would require external examination of the pipeline would be unlikely to coincide with crane 
roosting or foraging habitats, but would have the potential to disturb migrant cranes. 

Roosting habitats at rivers crossed by the HDD method would typically have 20 feet or more of overburden 
between the pipeline and river bottom. Therefore, heat dissipated from the pipeline would not affect riverine 
roosting habitats. 

Direct contact with a crude oil spill could result in adverse effects to whooping cranes due to oiling of 
plumage and ingestion of crude oil from contaminated plumage and prey. While these exposure risks have 
the potential to cause adverse effects to individuals, the probability of adverse effects to whooping cranes are 
unlikely due to: 1) the low probability of a spill, 2) the low probability of the spill coinciding with the presence 
of migrating whooping cranes or migration habitats, and 3) the low probability of a whooping crane contacting 
the spilled product (see Appendix P, of the FEIS). In the unlikely event of a pipeline leak, the crude oil would 
need to penetrate this significant amount of overburden before reaching the river, thereby reducing the risk of 
crude oil reaching the river and thereby reducing the potential for whooping crane exposure. Additionally, the 
major river crossings are subject to an intensive integrity management program stipulated by the USDOT 
(Integrity Management Rule, 49 CFR Part 195). Further, if a significant spill event were to occur, federal and 
state laws would require clean up. 

Power Lines and Substations 
Power lines associated with the Project are collision hazards to migrant whooping cranes. The construction 
of new electrical power line segments, especially those across riverine roosting habitats (Platte River in 
Nebraska), wetland roosting habitats, or between roosting habitat and nearby foraging habitat including 
wetlands and grain fields would incrementally increase the collision hazard for migrating whooping cranes 
because a portion the Project area is located within the primary migration corridor for this species. A total of 
0.75 miles of emergent wetlands and 0.08 miles of riverine/open water habitats would be crossed by 
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distribution lines to pump stations with in states w here power distribution lines for pump stations are with in t he 
whooping crane migration corridor (Table 3.1-3). Powerlines impacts are unavailable at this t ime for 
Nebraska but wi ll be eva luated after approval of the route. 

Table3.1-2 Wetlands Crossed by Transmission Lines within the Whooping Crane Corridor1 

1. 	 Wetlands 1dent1fied IS based on being crossed by transm1ss1on lines Wlthin the Whooping Crane Comdor 

State 
Vegetation Community 
Classifi cation 

Length of 
Wetlands 
Crossed2 

(miles) 

Wetland Area 
Affected during 
Construction 
(ac res) 

Wetland Area 
Affected during 
Operation 
(ac res) 

Montana No wetlands with in flyway .. ·- --

South Dakota 
Palustrine Emergent Wetlands 0.75 16.16 8.65 

Palustrine Fo rested Wetlands 0.08 0.83 0.51 

Nebraska TBD"' TBD"' TBD"' TBD"' 

2. 	 Length of the wetlands crossed was calculated by how much of the transmission line crossing was within the Whooping Crane 
corridor 

3. 	 Nebraska route at this point in time does not have transmission lines identified 
4. 	 Transmission line locations and potential impacts will be addressed after approval of the route by NDEQ and DOS 

Protection measures that cou ld be implemented by electr ica l service providers to min imize or prevent 
collis ion risk to migrating whooping cranes include the use of standard measures as outlined in Mitigating 
Bird Collision with Power Lines (APLIC 1994 ). Electrical power line providers are responsible for obtaining 
the necessary approva ls or authorizations from federa l, state , and loca l governments to cons truct new power 
lines necessary to operate the Project. Keystone wou ld advise electrical power providers of their ESA 
consultation requ irements with the USFWS for the electrical infrastructure components constructed for the 
Proj ect to prevent impacts to whooping cranes. 

3.1.3.4 Cumulative Impacts 

A review to identify non-federal projects or activit ies in the vicinity of the Proj ect was completed by searching 
public ly avai lab le sources , internet news announcements , perm it application f ilings , and agency provided 
information. No fu ture state , local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipe line projects eva luated for cumu lative impacts within the EIS wou ld a ll requ ire one 
or more federal perm its and would each be eva luated for potent ia l impacts on listed species. 

3.1.3.5 Conservation Measures 

The follow ing conservation measu res, based on agency consultation, wou ld apply if pipe line construction­
related activities were to occur in close proximity to migrating whooping cr anes : 

• 	 During spring and fall whooping crane migration periods, Environmenta l Monitors wou ld complete a 
brief survey of any wetland or riverine hab itat areas potentially used by whooping cranes in t he 
morn ing and afternoon before starting equ ipment. If whooping cranes are s ighted the Environmental 
Mon itor wou ld contact the USFWS and equ ipment start would be delayed until whooping cranes 
leave the area by mid-morning. USFW S wou ld notify Keystone if whooping cranes are with in the 
construction area t hroug h information gathered from the whoop ing crane tracking program. Note that 
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if whooping cranes land within an area where an HDD crossing is already in progress or where 
construction is active – this activity would be allowed to continue. 

The following conservation measures would apply to power distribution lines to pump stations within the 
whooping crane migration route:  

•	 Avoid overhead power line construction within 5.0 miles of designated critical habitat and 
documented high use areas (locations may be obtained from local USFWS, Ecological Services field 
office). 

•	 To the extent practicable, bury all new power lines, especially those within 1.0 mile of potentially 
suitable migration stopover habitat. 

If it is not economically or technically feasible to bury line, implement the following conservation measures: 

•	 Within the 95-percent migration corridor: mark new lines within 1.0 miles of potentially suitable 
habitat and an equal amount of existing line within 1.0 mile of potentially suitable habitat within the 
identified migration corridors (at a minimum within the 75-percent corridor, preferably within the 95-
percent corridor, Figure 3.1-1). 

•	 Outside the 95-percent migration corridor: mark new lines within 1.0 mile of potentially suitable 
habitat at the discretion of the local ES field office, based on the biological needs of the whooping 
crane. 

•	 Develop a compliance monitoring plan: provide written confirmation that the power lines have been 
marked and that the markers are maintained in working condition. 

3.1.3.6 Determination 

Effect on Critical Habitat 
The Project would have “no effect” on critical habitat for the whooping crane. The area of designated critical 
habitat for the whooping crane in Nebraska is upstream from the Platte River crossing, and other critical 
habitat areas are well outside of the Project area. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” whooping cranes. This determination is based on 
the rarity of the species, its status as a migrant through the Project area, and Keystone’s commitment to 
follow recommended mitigation measures of the USFWS and power provider’s commitments to complete 
Section 7 consultation for new distribution lines to the pump stations (See Appendix J of Appendix T). As a 
result, no direct impacts are expected to result from construction. Indirect impacts from disturbance of 
migrating whooping cranes during Project construction and hydrostatic testing are expected to be negligible. 
This determination is based on Keystone’s commitment to follow recommended conservation measures 
identified by the USFWS. 

Although it is possible that a large spill event could result in an adverse effect on this species and its 
migration habitat, the probability of adverse effects to whooping cranes are unlikely due to: 1) the low 
probability of a spill, 2) the low probability of the spill coinciding with the presence of whooping cranes or 
migration habitats, and 3) the low probability of a whooping crane contacting the spilled product. 
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3.1.4 Pallid Sturgeon 

3.1.4.1 Natural History and Habitat Association 

The pallid sturgeon (Scaphirhynchus albus) was listed as endangered on September 6, 1990 (55 FR 36641). 
This species is native to the Missouri and Mississippi rivers and is adapted to habitat conditions in these large 
rivers prior to river modifications. Preferred habitat is described as large, free-flowing rivers with warm water, 
turbid habitat with a diverse mix of physical habitats that were in a constant state of change (USFWS 1993). 
Pallid sturgeon are adapted for living close to the bottom of large, shallow, silty rivers with sand and gravel 
bars. Adults and larger juveniles feed primarily on fish while smaller juveniles feed primarily on the larvae of 
aquatic insects (Wilson 2004). 

Macrohabitat environments required by pallid sturgeon are formed by floodplains, backwaters, chutes, 
sloughs, islands, sandbars, and main channel waters within the large river ecosystem. Prior to dam 
development along the Missouri and Mississippi rivers, these features were in a constant state of change. 
With the introduction of dams and bank stabilization, areas of former river habitat have been covered by 
lakes, water velocity has increased in remaining river sections making deep stretches of clear water, and 
water temperatures have significantly decreased. All of these factors are believed to have contributed to the 
decline in pallid sturgeon populations (USFWS 1993). 

The pallid sturgeon has never been common since it was first described in 1905 and catch records and 
recovery and research efforts since that time have indicated a steady decline in this species (Wilson 2004). 
The historic range of this fish formerly included the Mississippi River (below its confluence with the Missouri 
River), the Missouri River, and the very lower reaches of the Platte, Kansas, and Yellowstone rivers near 
their confluence with the Missouri or Mississippi (USFWS 1993). According to the USFWS pallid sturgeon 
recovery plan (USFWS 1993), since 1980, reports of most frequent occurrence are from the Missouri River 
between the Marias River and Ft. Peck Reservoir in Montana; between Ft. Peck Dam and Lake Sakakawea 
(near Williston, North Dakota); within the lower 113 km (70 miles) of the Yellowstone River to downstream of 
Fallon, Montana; in the headwaters of Lake Sharpe in South Dakota; and from the Missouri River near the 
mouth of the Platte River near Plattsmouth, Nebraska. Although widely distributed, pallid sturgeon remains 
one of the rarest fish in the Missouri and Mississippi river basins. 

Critical habitat has not been designated for the pallid sturgeon, but sections of rivers relatively unchanged by 
dam construction and operation that maintain large, turbid, free-flowing river characteristics are important in 
maintaining residual populations of this species. 

3.1.4.2 Potential Presence in Project Area 

The potential for this species to occur within the Project area exists along the Project at the crossing of the 
Missouri River below Ft. Peck Dam and the crossing of the Yellowstone River downstream of Fallon, 
Montana. Pallid sturgeon also occur in the lower Platte River downstream from the proposed Project 
crossing. 
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3.1.4.3 Impact Evaluation 

Construction 
Suitable habitat within the Missouri and Yellowstone rivers would be crossed by HDD; therefore, no direct 
impacts to pallid sturgeon habitat are expected to occur as a result of Project construction (USFWS 2008). 
Although pallid sturgeon may be present at the crossings of the Missouri and Yellowstone Rivers, because 
these river crossings would be crossed using the HDD method, there would be no direct effect on potential 
river bottom habitat for pallid sturgeon. 

At streams and rivers crossed by the HDD method, a pump and hose would be placed in the waterbody to 
provide water to the HDD operation. The intake end of this pump would be screened using an appropriate 
mesh size to prevent entrainment or entrapment of larval fish or other aquatic organisms. The withdrawal 
rates for the pumps would be designed to reduce the potential for entrainment or entrapment of aquatic 
species. Many of the HDD installations would take place early in the construction period, potentially during 
the pallid sturgeon spawning period. However, the combination of effective screening and controlled water 
withdrawal rates would reduce the potential to impact the species. 

The Missouri, Yellowstone, and Platte rivers have been identified as water sources to be used for 
hydrostatically testing the pipeline. During this testing process, a pump would be placed in or adjacent to the 
river for the duration of the water intake and filling period. The intake end of the pump would be screened 
with appropriate mesh size to prevent entrainment of larval fish or debris. All water pump intake screens 
would be periodically checked for entrainment of fish. Should a sturgeon become entrained, Keystone would 
immediately contact the USFWS to determine if additional protection measures would be required. Care 
would be taken during the discharge to prevent erosion or scouring of the waterbody bed and banks. 

Platte River basin water depletions in Nebraska may affect pallid sturgeon habitats by reducing the amount of 
water available for this species in the lower Platte River. Impacts to the pallid sturgeon from temporary water 
reductions during hydrostatic testing in the lower Platte River Basin would be avoided, based on Keystone’s 
plan to withdraw the volume needed at a rate less than 10 percent of the baseline daily flow and to return 
water back to its source within a 30-day period. 

Operations 
Routine pipeline operations are not expected to affect the pallid sturgeon. Pump Station 11 is nine miles 
away from the Missouri River and would have one incandescent light above the station door of the electrical 
building that is unlikely to have an effect on the river at night. 

The Missouri, Yellowstone and Platte rivers would be crossed by HDD which would result in a burial depth of 
25 feet or greater from the bottom of the river. In the highly unlikely event that a leak occurs in the pipeline, 
the crude oil would need to penetrate a significant amount of overburden before reaching the river, thereby 
reducing the risk in some cases of crude oil reaching the river and the potential for exposure. Additionally, 
these major rivers also are subject to an intensive integrity management program stipulated by the USDOT 
(Integrity Management Rule, 49 CFR 195). Further, if a significant spill event were to occur, federal and state 
laws would require clean up. 

In the unlikely event of a spill that would enter a river, exposure to crude could result in adverse toxicological 
effects to pallid sturgeon. However, the probability of adverse effects to pallid sturgeon are unlikely due to: 
1) the low probability of a spill, 2) the low probability of a spill in a river reach where pallid sturgeon are 
present, and 3) the low probability of the spill reaching a river with pallid sturgeon in sufficient amounts to 
cause toxic effects (See Appendix P, of the FEIS). 
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3.1.4.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 

3.1.4.5 Conservation Measures 

The Project proposes to implement HDD under the Missouri and Yellowstone rivers. The intake end of the 
pump would be screened to prevent entrainment of larval fish or debris. The intake screens would be 
periodically checked for entrainment of fish. Should a sturgeon become entrained, Keystone would 
immediately contact the USFWS to determine if additional protection measures would be required. Water 
used for hydrostatic testing is not chemically treated and would be returned to the source. 

3.1.4.6 Determination 

Effect on Critical Habitat 
Critical habitat has not been designated for the pallid sturgeon. Therefore, the Project would have “no effect” 
on critical habitat for the pallid sturgeon. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” the pallid sturgeon. This determination is based 
on Keystone’s plan to HDD the Missouri, Yellowstone, and Platte Rivers and Keystone’s commitment to 
follow recommended mitigation measures of the USFWS. 

Although it is possible that a spill event could result in an adverse affect on this species, the probability of 
such an event would be unlikely due to: 1) the low probability of a spill, 2) low probability of a spill in a river 
reach where pallid sturgeon are present, and 3) the low probability of the spill reaching a major river with 
pallid sturgeon in sufficient amounts to cause toxic effects. In the unlikely event of a leak, the crude oil would 
need to penetrate a significant amount of overburden before reaching the river, thereby reducing the risk in 
some cases of crude oil reaching the river and the potential for exposure. As a result, no direct or indirect 
impacts would result from construction. 

3.1.4.7 Literature Cited 
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3.1.5 American Burying Beetle 

3.1.5.1 Natural History and Habitat Association 

The American burying beetle (Nicrophorus americanus) was federally-listed as endangered on July 13, 1989 
(54 FR 29652). The American burying beetle has historically been recorded in 35 states in the eastern and 
central US. Populations declined from the 1920s to the 1960s and the American burying beetle is currently 
found only at the peripheries of its former range. In 1983 the American burying beetle was included as an 
endangered species in the Invertebrate Red Book published by the International Union for the Conservation 
of Nature (ENSR 2008). 

Photo credit: Doug Backlund 

The American burying beetle is the largest carrion-feeding insect in North America reaching a length of about 
4 cm and a weight of up to 3 grams. Like other carrion beetles, American burying beetles search the 
environment for fresh carcasses which they use for feeding and rearing of offspring. Because carrion is a 
typically limited resource, the discovery of a carcass often occurs within 2 days, but has been reported to 
occur as quickly as 35 minutes post death (Milne and Milne 1976). 

Considering the broad geographic range formerly occupied by the American burying beetle, it is unlikely that 
vegetation or soil type were historically limiting. Unlike other burying beetles, no strong correlation with 
vegetation or soil type seems to exist (Creighton et al. 1993, Jurzenski et al. in press). American burying 
beetles appear to decline in response to habitat fragmentation and increases in row crop agriculture (Trumbo 
2002, Bishop et al. 2002). There are no comprehensive life history studies that provide information on exactly 
where beetles overwinter (depth in soil, whether frozen or unfrozen locations used) or the exact cues for 
American burying beetle emergence from the ground (soil temperature, soil moisture, combinations, other). 
Based on their historical wide ranging distribution and occurrence in northern states where soil temperatures 
decline to below freezing during winter, Dr. Wyatt Hoback, who has studied the American burying beetle for 
more than 10 years, considers that American burying beetles likely have adapted an overwinter survival 
strategy that requires either freezing or cooling to very near freezing that slows metabolism to a point that fat 
reserves are sufficient to last overwinter until emergence in late May or early June (Hoback, W. pers. 
comm.). 

The causes for the decline of this species are complex and remain unresolved. Foremost among these 
are the effects of habitat fragmentation and loss of suitable habitat to anthropogenic change and 
potentially natural succession. 

66 



   
   

  
 

 
 

            
                

                 
            

                

 
                    

             
                  

                
                 

             
                

                
               

                
 

 
                

                  
                

                   
  

 
             

              
   

 

    

              
                

               
              

                  
        

                 
                  

 
 

              
             
                

             
            

                 
            

             
               

               
    

              
         

Biological Assessment 
Keystone XL Pipeline Project 

September 2012 

Like other carrion beetles, American burying beetles search the environment for fresh carcasses which 
they use for feeding and rearing of offspring. Because carrion is a typically limited resource, the discovery 
of a carcass often occurs within two days, but has been reported to occur as quickly as 35 minutes post 
death (Milne and Milne 1976). Usually, multiple individuals comprising several species discover the 
carcass. As the beetles arrive at the carcass a fierce competition erupts. This competition can lead to 
damage to beetles including loss of legs, antennae, and even mortality (Bedick et al. 1999). 

If the carcass is fresh and is of appropriate size, competition ensues until there is only a single beetle pair 
occupying the carcass. This pair is generally the largest individuals of the largest species that discovered 
the carcass with the other beetles either being driven away or killed by the victorious pair (W ilson and 
Fudge 1984). The victorious pair will then work cooperatively to quickly entomb the acquired carcass. 
This behavior seems to have evolved out of necessity to remove the carcass from the realm of discovery 
by other invertebrate necrephores as well as vertebrate scavengers. Studies have demonstrated that 
there is an intense competition between flies and ants for the resources present in the carcass (Scott 
1998). If flies discover and reproduce on the carcass prior to Nicrophorinae beetles, the developing 
dipteran larvae can quickly consume all the nutrients within the carcass effectively eliminating the carcass 
as a reproductive resource for the beetles. If discovered by ants adult beetles must fend away the ants 
and sometimes become victims of aggressive ant colonies (Ratcliffe 1996). 

After finding a suitable burial locality, the parental beetles will begin plowing under the carcass creating a 
compacted depression that will become the final resting place for the carcass. As the carcass falls into the 
depression through the action of gravity, it is forced into a tight ball by the beetles. The carcasses is 
further molded into a tight ball as the beetles move over the carcass and remove the fur or feathers from 
the carcass (Milne and Milne 1976).  

Considering the broad geographic range formerly occupied by the American burying beetle, it is unlikely 
that vegetation or soil type were historically limiting. Unlike other members of the Nicrophorus genus, no 
strong correlation with soil type or land use seems to exist (Bishop et al. 2002; Jurzenski 2012).  

3.1.5.2 Potential Presence in Project Area 

American burying beetles have been recently collected from three South Dakota counties: Todd, Tripp, and 
Gregory (Backlund and Marrone 1997). Surveys in 2005 revealed that the beetles are concentrated in Tripp 
County where the population is estimated to be approximately 1,000 individual American burying beetles in 
an area of approximately 220 square kilometers (54,363 acres) in southern Tripp County (Backlund et al. 
2008). The best habitat for the beetles in South Dakota is similar to that of the northern Nebraska population 
and consists of wet meadows in sandy soils with scattered cottonwoods. 

American burying beetles occur in two Nebraska regions. In the south, they occur in the loess canyons 
and in the north a large population occurs in the Sandhills. In the northern Sandhills the population of 
American burying beetles is concentrated in Holt, Garfield, and Rock counties. 

The Project would result in construction of approximately 500 miles of pipeline through South Dakota and 
Nebraska. Reconnaissance surveys of habitat suitability along the pipeline ROW for South Dakota and 
Nebraska were conducted by Hoback in 2008 and habitat was rated based on the Nebraska habitat rating 
system that reflects the potential for American burying beetle occurrence based on general habitat 
characteristics. This habitat model was developed based on presence of American burying beetle from 
previous studies in Nebraska and a windshield survey to categorize suitable habitat based on land use. The 
model has been tested in 2010 and was further refined in 2011 by placing traps in areas identified as likely to 
be occupied by American burying beetles (Jurzenski and Hoback, umpublished). Based on model 
predictions, American burying beetle were discovered in two new counties in 2010. For the Sandhills 
population, the model (based on moisture and land use) appears to generally describe American burying 
beetle occurrence. A descriptive map with 5 mile buffers placed around trap data from previous studies (1995 
to present in Nebraska) shows occurrence of American burying beetle in the northern Nebraska Sandhills 
and the southern Nebraska loess hills (Figure 3.1-2, and 3.1.1-2 Jurzenski and Hoback 2010). 
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The Keystone Pipeline enters Nebraska from South Dakota passing through Keya Paha County. The 
preferred alternative route in Nebraska passes through three counties with known American burying beetle 
presence and one county (Antelope) with historic occurrence. The preferred alternative route then passes 
through a number of central and southern Nebraska counties where American burying beetle has not been 
found historically or through recent (in the past 10 years) survey efforts.   

Based on existing productive models (see figures 3.1-4), presence/absence information was required to 
determine American burying beetle occurrence over approximately the northern 50 miles of the preferred 
alternative route in Nebraska. During the summer of 2012, American burying beetle surveys were 
conducted outside of the existing model in northern Keya Paha, Holt County, Antelope County, and Boyd 
County. Surveys occurred between August 2 and August 17, 2012. Surveys consisted of standard traps 
baited and checked for 5 trap nights. Traps were set on road shoulders of state and county highways with 
in suitable habitat.  

During this August 2012 sampling, American burying beetles were found at 54 sites in Holt, Boyd, and 
Keya Paha Counties. No American burying beetles were detected in Boyd or Antelope Counties. In Keya 
Paha County, American burying beetles were found at 9 locations of 14 new sites surveyed. In Holt 
County, American burying beetles were found at 19 new sites of 29 sites surveyed (Figure 3.1-5 and 
Figure 3.1-6). Capture rates ranged from 0 ABB/ trap night to 2.8 ABB per trap night (Table 3.1.1 and 
3.1.1-1). Because burying beetles are susceptible to desiccation, capture rates are likely to have been 
affected by the drought in Nebraska during summer 2012. 

Control traps were run during sampling at sites in Holt County where American burying beetle were known 
to be numerous. These traps produced between 0.7 and 7.0 American burying beetles per trap night 
(Table 3.1.2). The control trap success suggests that populations of American burying beetles to the east 
of the Sandhills are not as dense as populations that occur in the sandhills. 

Based on 2012 presence/ absence sampling, approximately 50 miles of the new route will affect habitat 
occupied by low numbers of American burying beetle. The preferred alternative route in Nebraska passes 
through approximately 50 miles of occupied habitat of which only 10% had captures of greater than 2 
American burying beetles per trap night (Figure 3.1-7). 
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3.1.5.3 Impact Evaluation 

Construction 
Direct impacts to American burying beetles as a result of construction during vegetation clearing, site grading 
and trench excavation would result in temporary habitat loss, potential alteration of suitable habitat to 
unsuitable habitat, temporary habitat fragmentation where the pipeline is not already collocated with other 
utilities, and the potential mortality to eggs, larvae and adults through construction vehicle traffic and 
exposure during excavation. Artificial lighting has the potential to disrupt foraging and increase predation on 
the American burying beetle. Most normal construction would take place during daylight hours and 
construction areas would not generally use artificial lighting. Activities that could potentially require lighting 
could include critical pipeline tie-ins, HDD crossings, and certain work required after sunset due to weather, 
safety or other Project requirements. HDD crossings would require 24-hour operation until the crossing is 
completed. Localized fuel spills may occur during construction, however, Keystone would develop and 
implement a Spill Prevention Control and Countermeasures Plan (SPCC Plan) for potential construction-
related fuel spills which would mitigate and avoid any short-term impacts. 

Burying beetles, including the American burying beetle, are sensitive to soil moisture and die quickly when 
desiccated (Bedick et al. 2006). Under laboratory conditions, American burying beetles seek soils containing 
high moisture levels during periods when they are inactive. During construction soil moisture may be reduced 
across the ROW as the site is prepared by removing vegetation and topsoil and grading. Equipment 
operations within the ROW would compact the substrate. During reclamation sub-soil and soil would be de-
compacted and vegetation cover would be re-established within both the temporary and permanent ROW. 
Native vegetation seed would generally be used, unless otherwise directed by the landowner. As stated in 
the Project Construction, Mitigation, and Reclamation Plan (CMRP, Appendix A) the objectives of 
reclamation and revegetation are to return the disturbed areas to approximate pre-construction vegetation, 
use, and capability. This involves treatment of soil as necessary to preserve approximate pre-construction 
capability and stability in a manner consistent with the original vegetation cover and land use. 

Compaction resulting from construction would typically be relieved as follows: 

•	 Compacted cropland shall be ripped a minimum of 3 passes at least 18 inches deep and all pasture 
shall be ripped or chiseled a minimum of three passes at least 12 inches deep before replacing 
topsoil. 

•	 Areas of the construction ROW that were stripped for topsoil salvage shall be ripped a minimum of 3 
passes (in cross patterns, as practical) prior to topsoil replacement. The approximate depth of ripping 
shall be 18 inches (or a lesser depth if damage may occur to existing drain tile systems). After 
ripping, the subsoil surface shall be graded smooth and any subsoil clumps broken up (disc and 
harrow) in an effort to avoid topsoil mixing. 

•	 The de-compacted construction ROW shall be tested by the Contractor at regular intervals for 
compaction in agricultural and residential areas. Tests shall be conducted on the same soil type 
under similar moisture conditions in undisturbed areas immediately adjacent to the ROW to 
approximate pre-construction conditions. Penetrometers 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 up to 
a maximum of 12 inches. Topsoil compaction on cultivated fields shall be alleviated with cultivation 
methods by the contractor. 

•	 If there is any dispute between the landowner and Keystone as to what areas need to be ripped or 
chiseled, the depth at which compacted areas should be ripped or chiseled, or the necessity or rates 
of lime and fertilizer application, the appropriate NRCS shall be consulted by Keystone and the 
landowner. 
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In the first year after construction, Keystone would inspect the ROW to identify areas of erosion or settling. 
Subsequently, Keystone will monitor erosion and settling through aerial patrols, which are part of Keystone’s 
Integrity Management Plan, and through landowner reporting. 

The final seed mix for revegetating the ROW would be based on input from the Natural Resource 
Conservation Service, the appropriate state wildlife resource agencies (in South Dakota and Nebraska), and 
the availability of seed at the time of reclamation. However, the landowner may request specific seeding 
requirements during easement negotiations that may not include seeds from native plant communities or be 
consistent with previous land use. Keystone would be required to comply with these specific requests and 
would be unable to require the landowner to re-establish native plant communities on private lands. The 
following provisions from the Project CMRP apply to revegetation of the ROW: 

•	 Certificates of seed analysis are required for all seed mixes to limit the introduction of noxious 
weeds. 

•	 Seed not utilized within 12 months of seed testing shall be approved by Keystone prior to use. 
Seeding shall follow cleanup and topsoil replacement as closely as possible. Seed shall be applied 
to all disturbed surfaces (except cultivated fields unless requested by the landowner) as indicated on 
the construction drawings 

•	 Weather conditions, construction ROW constraints, site access, topography and soil type shall 
influence the seeding method to be used (i.e., drill seeding versus broadcast seeding). 

•	 The Contractor shall plant seed at depths consistent with the local or regional agricultural practices. 

•	 Hydro seeding may be used, on a limited basis, where the slope is too steep or soil conditions do not 
warrant conventional seeding methods. 

•	 Keystone shall work with landowners to discourage intense livestock grazing of the construction 
ROW during the first growing season by utilization of temporary fencing or deferred grazing, or 
increased grazing rotation frequency.  

In wetlands, the Contractor would replace topsoil and restore original contours with no crown over the trench, 
as much as practicable. Any excess soil shall be removed from the wetland. The Contractor would stabilize 
wetland edges and adjacent upland areas by establishing permanent erosion control measures and 
revegetation, as applicable, during final clean up. 

It is anticipated that the construction methods of replacing topsoil and re-establishing appropriate, non-sod 
forming vegetation would result in re-establishing natural soil hydrology within the construction ROW and 
would result in no long-term impacts to American burying beetle habitat. 

Operation 
The activity period for the American burying beetle across its range is usually late April through September 
(USFWS 1991). Active periods are associated with night-time air temperatures, with peak activity occurring 
when night-time temperatures are 60° F or greater at midnight. Upon emergence from overwintering 
American burying beetles seek a suitable carcass upon which to reproduce. They spend approximately six 
weeks underground attending the carcass followed by emergence of the new brood in early August. These 
individuals seek a carrion resource upon which they feed and then they find an area in which to overwinter, 
presumably digging beneath the ground in an area that cools to low temperature (to depress metabolic rate) 
but does not freeze solid (assuming that the beetles do not possess mechanisms to survive freezing). 
Schnell et al. (2008) found that in Arkansas, surviving American burying beetles overwintered at an average 
depth of 6 cm (2.4 inches) with some as deep as 20 cm (8 inches). Additionally, reproductive chamber 
depths are described as “several inches” by Ratcliffe (1996, p. 46), or up to 60 cm underground 
(approximately 24 inches) (Wilson and Fudge 1984, Pukowski 1933, and Hinton 1981; as cited in Scott 
1998). The American burying beetle is the largest carrion beetle in North America (Ratcliffe 1996), and 
Eggert and Sakaluk (2000) found that larger beetles buried carcasses deeper in the soil. During daily 
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periods of inactivity, American burying beetles and Nicrophorus orbicollis, a closelty related, nocturnal 
species bury to approximately 24 cm (10 inches). 

Thermal models (TQUEST, A General Purpose, Finite-Element Program for One, Two and Three 
Dimensional Heat Transfer, Northern Engineering & Scientific) of pipeline effects to surrounding soils, 
calculated at ultimate capacity operating flow rates for the Project (830,000 bpd), indicate the potential for 
the pipeline to warm surface areas by as much as 10o F in northern regions (South Dakota and Nebraska) 
(See Appendix L of the FEIS). The actual overwintering behavior and location for American burying beetles is 
currently unknown but several studies have concluded that overwintering results in approximately 30% 
mortality (Schnell et al. 2008). Factors that affect soil temperature could increase the overwintering mortality 
by 1) triggering early emergence when prey is not available and when cold temperatures could result in adult 
mortality; 2) causing higher metabolism for these insects resulting in starvation prior to emergence; or 3) 
causing mortality from beetles losing too much water because warmer temperatures result in greater 
desiccation risk to burying beetles (Bedick et al. 1999). Therefore routine operation of the Project potentially 
affects American burying beetles and their habitat. Modeled heat dissipation from the pipeline indicates 
potential seasonal thermal effects on soil freezing to an area within about 11 feet around the pipe compared 
to background temperatures (See Appendix L of the FEIS). 

Adverse effects to American burying beetle resulting from a crude oil spill from the pipeline are highly 
improbable due to: 1) the low probability of a spill, 2) the low probability of a spill coinciding with the presence 
of American burying beetles, and 3) the low probability of an American burying beetle contacting the spilled 
product. 

Lights associated with aboveground facilities, particularly if the lights emit wave lengths in the UV spectrum, 
may attract American burying beetles, as they are known to be positively phototrophic. However, only one 
light above each pump station door would be used. Pump stations within American burying beetle habitat 
represent permanent habitat loss. 

3.1.5.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 

3.1.5.5 Conservation Measures 

Conservation measures that have been discussed and that would be implemented to avoid, minimize, and 
compensate for impacts to the American burying beetle include: 

•	 Prior to construction disturbance and grading for the ROW, trap and relocate efforts would be 
implemented where access is available to remove adult American burying beetles from the 
construction ROW in Nebraska. 

•	 Mowing and windrowing of vegetation would be conducted during the trap and relocate period to 
temporarily reduce habitat suitability. 

•	 After the Trap and Relocate efforts are completed, the ROW would be disturbed (graded) prior to the 
next June American burying beetle active period in Nebraska (e.g., Trap and Relocate efforts take 
place during the August active period, and the ROW disturbance would take place prior to the 
following June active period). 

•	 In areas where the ROW could not be disturbed (graded) before the next activity period, Trap and 
Relocate efforts would be repeated in Nebraska (e.g., in the example above, Trap and Relocate 
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efforts would be repeated during the June active period, and the ROW would be disturbed before the 
following active period [in this case, August]). 

•	 After Trap and Relocate efforts are completed in Nebraska, a biologist would travel the ROW every 
couple of days during the June activity period to remove any carcasses that may be present within 
the ROW. 

•	 During construction in the American burying beetle range in Nebraska, a biologist would travel the 
ROW every couple of days during the June activity period to remove any carcasses that may be 
present within the ROW. 

•	 Keystone will train all workers operating in American burying beetle habitat and would include 
discussion of American burying beetle habitat, biology, reasons for their decline, and responsibilities 
of all workers for the protection of the American burying beetle (including removing food wastes from 
the ROW each day, reporting any American burying beetle sightings to an Environmental Inspector, 
and avoiding bringing dogs and cats to the ROW). Keystone will produce a full color Endangered 
Species Card with a picture of the American burying beetle and all of this information summarized on 
the card. The card will be handed out to all construction workers operating in American burying 
beetle habitat. 

•	 Signs will be posted at all access points to the ROW highlighting the areas as American burying 
beetle habitat and reminding workers to follow special restrictions in the area. 

•	 Keystone would down shield lighting at ancillary facilities within areas occupied by the American 
burying beetle to avoid attracting American burying beetles to the construction or operation site. 

•	 Keystone would provide compensation for temporary construction and permanent operations 
impacts to the American burying beetle in areas where American burying beetles are likely to be 
impacted including: south of Highway 18 in Tripp County, South Dakota; Keya Paha, and Holt 
counties in Nebraska. Compensation would be based on total acres impacted where ABB presence 
was confirmed. No compensation would be provided for habitat where no ABB have been found. 
Temporary habitat impacts would be scaled for the period of time anticipated for recovery of 
vegetation cover at 4 years over the 50 year life of the Project or 8% of total calculated impacts. All 
compensation would be based on acreage impacted where ABB are found and compliant with 
agreements between DOS, USFWS and Keystone. 

•	 Keystone would provide funding for compliance monitoring. DOS would designate USFWS or an 
agreed upon third-party, such as a nongovernmental organization, that would work with USFWS to 
ensure that vegetation restoration efforts were successful for American burying beetle habitat, as 
agreed between DOS, USFWS and Keystone. 

•	 Keystone may set aside funds for a restoration performance bond for a period of 8 years. The bond 
would be applied to supplemental vegetation restoration that would be necessary if restoration for 
American burying beetle habitat failed, as agreed between DOS, USFWS and Keystone. 

With respect to these conservation measures, it is noted that the Nebraska Game and Parks Commission 
and USFWS require trap and relocate procedures prior to construction to reduce the total number of beetles 
taken by Project construction. 

Conversely, the Pierre, South Dakota USFWS Field Office and SDGFP do not recommend Trap and 
Relocate procedures in South Dakota. According to the USFWS, recommended conservation measures for 
American burying beetle to offset Project impacts include providing compensation to be used for American 
burying beetle conservation in the states affected by the Project. 
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3.1.5.6 Determination 

Effect on Critical Habitat 
Critical habitat has not been designated for the American burying beetle. Therefore, the Project would not 
adversely modify critical habitat for the American burying beetle. 

Effect on the Species 
The Project “may affect, and is likely to adversely affect” the American burying beetle. This determination is 
based on the location of the Project within the known range and habitat of the American burying beetle and 
the results from surveys along the Project. Even after implementation of Trap and Relocation efforts in 
Nebraska along the proposed construction ROW, the Project could result in the incidental take of American 
burying beetles during construction or operations. USFWS will estimate incidental take and will issue an 
incidental take statement for the Keystone XL Project and Keystone will provide compensation for impacts to 
the American burying beetle based on the total acres of occupied habitats that would be altered. Monetary 
compensation will be applied to conservation efforts for the species. 
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3.2 Federally Threatened 

3.2.1 Greater Sage Grouse 

3.2.1.1 Natural History and Habitat Association 

The greater sage-grouse (Centrocercus urophasianus) (sage-grouse) was identified as a candidate 
Threatened species under the Endangered Species Act of 1973, as amended on March 5, 2010 (75 FR 
13910). Sage-grouse are a Montana species of concern and a South Dakota species of greatest 
conservation need. Critical habitat has not been identified for sage-grouse but they are considered a 
sagebrush obligate species (Braun et al. 2001). Sage-grouse are the largest grouse species in North 
America; the wingspan of a male sage-grouse can be up to 97 cm with a weight of up to 3.2 kg (Montana 
Field Guide 2012). 

Sage-grouse commonly utilize multiple habitats throughout the year (Braun et al. 2001; Connelly et al. 2004). 
Lek sites, or courtship grounds, are crucial sites used to facilitate the breeding activities of the greater sage-
grouse. Important components of lek sites include relatively open habitats with minimal sagebrush. Nesting 
habitat includes moderate amounts of sagebrush cover (about 23 percent) with varying heights, residual 
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grass cover, and live forb cover. Brood-rearing habitat is defined as either early- or late-season brooding 
habitat; early season habitat is comprised of relatively open stands of sagebrush and high herbaceous cover 
while late-season habitat is comprised of riparian meadows or hay ground that supports succulent 
herbaceous vegetation and has a surrounding buffer of sagebrush. Winter habitat is comprised of areas 
where sagebrush extends 25 to 35 cm above the snow or where sagebrush is blown free of snow by wind 
(Braun et al. 2001). 

Sage-grouse have historically occupied sagebrush habitats in parts of 13 states throughout the western U.S., 
including: Washington, Oregon, California, Nevada, Utah, Idaho, Montana, North Dakota, South Dakota, 
Wyoming, Colorado, Arizona and New Mexico (Wallestad 1975). Today sage-grouse still occupy reduced 
ranges within most of these states, but have apparently been extirpated from Arizona and New Mexico 
(USFWS 2012). Sage-grouse population decline has been a concern for over 90 years and was first 
expressed by Hornaday in 1916 (Hornaday 1916). More recently, sage-grouse population data were 
analyzed and found a decline of 17 to 47% in breeding populations within nine western states and one 
Canadian province; sage-grouse populations were classified as secure in five states, with populations in six 
states and two provinces classified as at risk (Connelly and Braun 1997). Although declines in sage-grouse 
populations appear to be less from 1986 to 2003 (0.4% annual decline) than they had been from 1965 to 
1985 (2.0% annual decline) (Connelly et al. 2004), the overall trend in sage-grouse populations has 
continued downward until the present (Garton et al. 2011). Specific to the Project area, active sage-grouse 
leks in northern Montana, north of the Missouri River, are estimated to have declined by 22% from 1965 to 
2007; active sage-grouse leks in southeastern Montana have declined by 27% from 1970 to 2007; and active 
sage-grouse leks in the Dakotas have declined by 20% from 1965 to 2007 (Garton et al. 2011). 

Declines in sage-grouse populations have been attributed primarily to the loss of sagebrush habitat from 
agriculture, altered fire regimes, cheatgrass (Bromus tectorum) invasion, and more recently, energy 
development, primarily oil and gas development and wind farm development (Doherty et al. 2011, Johnson et 
al. 2011). 

3.2.1.2 Potential Presence in Project Area 

Sage-grouse are known to inhabit sagebrush habitats in the Project area between the Canadian/Montana 
border and northwestern South Dakota. Keystone has completed surveys within a 4.0-mile radius of Project 
components to locate sage-grouse leks, or monitor known leks, since 2010. In 2012 Keystone monitored 46 
lek sites within Montana and South Dakota; displaying male sage-grouse were observed at 18 of these leks 
on the day(s) of survey (WESTECH 2012). The results of these surveys are provided in Appendix D. In 
2011 displaying male sage-grouse were observed at 35 of the same lek sites (WESTECH 2011).  In total, the 
MFWP and SDGFP consider 28 of these leks to be active in any given year.  Table 3.2-1 lists the 46 leks that 
were surveyed in 2012, the results of those surveys, and the leks that either the MFWP or SDGFP consider 
active. 
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3.2.1.3 Impact Evaluation 

Construction 
Sage-grouse would be especially vulnerable to pipeline construction activities in spring when birds are 
concentrated on strutting grounds (leks) and where the pipeline and access roads are constructed through 
sagebrush communities with leks and nesting sage-grouse. An estimated 35 recently active lek sites within 4 
miles of the proposed Project could potentially be occupied by sage-grouse (WESTECH 2012) during the 
construction season. Construction near active leks could displace breeding birds from leks or disturb nests, 
resulting in a decrease in local reproduction. Traffic on roads near active leks could cause vehicle collision 
mortality.  

Disruption of courtship and breeding behavior could be minimized by scheduling construction after birds have 
left the leks (usually by mid May). Mortality to sage-grouse and loss of nests, eggs, and young could be 
avoided by scheduling construction through occupied sagebrush steppe habitats after young sage-grouse 
have become mobile and are able to fly (usually by mid-August). Sage-grouse chicks are precocious and are 
capable of leaving the nest shortly after hatching, but they may not be sufficiently mobile to avoid 
construction related impacts until after they can fly. 

After construction, reestablishment of sagebrush to pre-disturbance cover levels on the ROW may take many 
years depending on the type of sagebrush, subsequent soil moisture, and extent of competition from invasive 
annual plants or perennial grasses. During this period, vegetation on reclaimed areas would likely be 
dominated by grasses with low densities of shrubs. The cleared ROW and the three new permanent access 
roads in Montana and one new permanent access road in South Dakota may encourage recreational use of 
the ROW. Recreational use (motorized vehicles, wildlife viewing, etc.) of the area during the breeding season 
could have an adverse effect on sage-grouse reproduction.  

Three new permanent access roads in Montana and one new permanent access road in South Dakota would 
be constructed. One new access road in Montana is within 4 miles of a confirmed active sage-grouse lek. 
The new access road in South Dakota is within 4 miles of a lek located in Montana where sage-grouse were 
observed in 2010, 2011, and 2012. However, none of these roads would be visible from the leks. 

Three of the six proposed pump stations in Montana (PS-10, PS-11, and PS-14) would be constructed within 
4 miles of confirmed active leks. PS-10 is approximately 3.4 miles from Lek 744 and is not visible from the 
lek. PS-11 is approximately 2.9 miles from Lek 619, a confirmed active lek in the agency database but one 
which has not been surveyed by agencies since 1996 and where Keystone has not observed sage-grouse 
for 3 consecutive years. PS-11 is also within 3.7 miles of Lek 1738, a lek of unconfirmed activity status 
where Keystone has not observed sage-grouse in 3 consecutive years. The pump station is not visible from 
either of these lek sites. 

PS-14 is approximately 2.7 miles from confirmed active Leks 1805 and 1430, but is not visible from either lek. 
PS-14 is also within 2.4 miles of Lek 1725 which has unconfirmed activity. Keystone surveys have not 
observed any sage-grouse at Lek 1725 for 3 consecutive years. Agency surveys at the lek did not observe 
sage-grouse in 2011. 

One new pump station in South Dakota (PS-15) would be constructed within 3.2 miles of a Lek 1437, a 
confirmed active lek in Montana. The pump station is not visible from Lek 1437. A second pump station in 
South Dakota (PS-16) would be constructed within 1.3 miles of the active Squaw Creek Lek. 

Operations 
Noise from the pump stations would attenuate to background levels within 0.5 miles from the proposed pump 
stations and would not be expected to cause disturbance to sage-grouse leks because no recently active 
leks were identified within 0.5 miles of proposed pump stations in Montana or South Dakota. Communication 
towers associated with the proposed pump stations could lead to increased collision hazard and increased 
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predation by raptors by providing vantage perches. Human activity at the pump stations would be relatively 
minor and not above normal background levels at any pump station that is within 2 miles of an active lek. 
The only lek that is within 2 miles of a pump station is the Squaw Creek Lek which is adjacent to a gravel 
county road that currently receives occasional daily traffic. Overflights by aircraft could disrupt sage-grouse 
on lek sites in the early morning or possibly evening. Typically overflights are scheduled at least one hour 
after sunrise, a time when lek activity would be naturally decreasing. 

3.2.1.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 

3.2.1.5 Conservation Measures 

Conservation measures have been discussed with multiple agencies and would be implemented to avoid, 
minimize, and compensate for impacts to the sage-grouse. Many of these measures were described in An 

Approach for Implementing Mitigation Measures to Minimize the Effects of Construction and Operations of 

the Keystone XL Pipeline Project on Greater Sage-Grouse (WESTCH 2010) which is included as Appendix 

T of the FEIS. Those measures, as well as measures that were identified in the FEIS include the following: 

•	 Conduct surveys of greater sage-grouse leks prior to construction using approved methods to 
determine lek locations and peak number of males in attendance within 3 miles of the facility unless 
the facility is screened by topography and at leks identified by MFWP and BLM more than 3 miles 
from the facility for use as a baseline to determine construction effects on sage-grouse abundance; 
and 

•	 Develop a conservation plan with MFWP, SDGFP, USFWS, and BLM to address impacts to greater 
sage-grouse, including construction timing restrictions, habitat enhancement, and any mitigation 
measures that would be necessary for a lek within the construction ROW (see greater sage-grouse 
implementation plans for mitigation measures in DOS ER: 

•	 Follow all protection and mitigation efforts as identified by USFWS and SDGFP including identify all 
greater sage-grouse leks within the buffer distances from the construction ROW set forth for the 
greater sage-grouse by USFWS, avoid or restrict construction activities as specified by USFWS 
within buffer zones between March 1 and June 15 (see greater sage-grouse implementation plan in 
Appendix G of the DOS ER; 

•	 Construction within 3 miles of active greater sage-grouse leks in suitable nesting habitat not 
screened by topography would be prohibited during March 1 to June 15, with an allowance for one-
time equipment movement during mid-day hours through ROW areas with timing restriction that do 
not require grading for equipment passage to lessen disturbance to sage-grouse leks; 

•	 Construction within 2 miles of active greater sage-grouse leks on BLM lands would be prohibited 
during March 1 to June 15; 

•	 Reduce the mound left over the trench in areas where settling would not present a path for funneling 
runoff down slopes in sagebrush habitat, additional measures shall be taken to compact backfilled 
spoils to reduce settling;  

•	 Establish a compensatory mitigation fund for use by MDEQ, MFWP, and BLM to enhance and 
preserve sagebrush communities for greater sage-grouse and other sagebrush-obligate species in 
eastern Montana (size of the fund to be based on acreage of silver sagebrush and Wyoming big 
sagebrush habitat disturbed during pipeline construction within sage-grouse core habitat mapped by 
MFWP and important habitat between approximate mileposts 95 to 98 and 100 to 121);  
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•	 Limit inspection over flights to afternoons from March 1 to June 15 during operations as practicable 
in sagebrush habitat designated by MFWP; 

•	 Fund a 4-year study, under the direction of MDEQ, MFWP, and BLM, that would show whether the 
presence of the facility has affected greater sage-grouse numbers based on the peak number of 
male sage grouse in attendance at leks; 

•	 Implement reclamation measures (i.e., application of mulch or compaction of soil after broadcast 
seeding, and reduced seeding rates for non-native grasses and forbs) that favor the establishment of 
silver sagebrush and big sagebrush in disturbed areas where compatible with the surrounding land 
use and habitats unless otherwise requested by the affected landowner 

•	 Prior to construction, conduct studies along the route to identify areas that support stands of silver 
sagebrush and big sagebrush and incorporate these data into reclamation activities to prioritize 
reestablishment of sagebrush communities; 

•	 Monitor and report on establishment of sagebrush on reclaimed areas, unless otherwise requested 
by the landowner, annually for at least 4 years to ensure that sagebrush plants become established 
at densities similar to densities in adjacent sagebrush communities and implement additional 
seeding or plantings of sagebrush if necessary;  

•	 Establish criteria in conjunction with MDEQ, MFWP, and BLM to determine when reclamation of 
sagebrush communities has been successful based on pre- and post-construction studies in addition 
to revegetation standards; 

•	 Use locally adapted sagebrush seed, collected within 100 miles of the areas to be reclaimed, unless 
otherwise requested by the affected landowner (seed would be collected as close to the Project as 
practicable as determined by regional seed production and availability); 

•	 Monitor cover and densities of native forbs and perennial grasses exclusive of noxious weeds on 
reclaimed areas and reseed with native forbs and grasses where densities are not comparable to 
adjacent communities; and 

•	 Implement measures to reduce or eliminate colonization of reclaimed areas by noxious weeds and 
invasive annual grasses such as cheatgrass to the extent that these plants do not exist in 
undisturbed areas adjacent to the ROW (noxious weed management plans would be developed and 
reviewed by appropriate county weed specialists and land management agencies for each state 
crossed by the Project).  

3.2.1.6 Determination 

Effect on Critical Habitat 
The Project would have “no effect” on critical habitat for sage-grouse as none has been identified for the 
species. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” sage-grouse. This determination is based on 
Keystone’s commitment to follow recommended mitigation measures outlined in the FEIS. As a result, no 
direct impacts are expected to result from construction. Indirect impacts from disturbance to sage-grouse 
during Project construction and operation are expected to be short-term, temporary, or minimal. 

Although it is possible that a large spill event could result in an adverse effect on this species and its habitat, 
the probability of adverse effects to sage-grouse are unlikely due to: 1) the low probability of a spill, 2) the low 
probability of the spill coinciding with important sage-grouse habitats, and 3) the low probability of a sage-
grouse contacting the spilled product. 
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WESTECH Environmental Services, Inc. 2012. Summary of April 2012 Aerial Searches for Greater Sage-

grouse Leks and Sharp-tailed Grouse Leks, Keystone XL Pipeline Project Steele City Segment (Montana 

and South Dakota). Tech. report for TransCanada Keystone Pipeline, LP. 

3.2.2 Sprague’s Pipit 

3.2.2.1 Natural History and Habitat Association 

Sprague’s pipit (Anthus spragueii) was identified as a candidate Threatened species under the Endangered 
Species Act of 1973, as amended on September 15, 2010 (75 FR 56028). The Sprague’s pipit is a small, 
grassland dwelling, migratory songbird. Adults reach a length of approximately 16.5 cm with a wingspan of 
approximately 25.4 cm. Sprague’s pipits are extremely secretive on the ground and are often identified by 
their song which is a “high-pitched, thin ‘jingling’ sound” (Montana Field Guide 2012). Sprague’s pipit is an 
endemic species to grasslands preferring areas with medium to intermediate height vegetation; the species 
is more abundant in native prairie than in areas that have been seeded with, or invaded by, introduced 
grasses (Casey 2000; Dechant et al. 2003). Sprague’s pipit require relatively large areas of undisturbed 
habitat, with a potentially minimum area requirement of 190 hectares (Dechant 2003). In addition to native 
grasslands, Sprague’s pipits have been recorded in alkaline meadows and the edges of alkaline lakes 
(Johnsgard 1986). 

Sprague’s pipits breed throughout the northern Great Plains with their highest numbers in the native mixed-
grass prairie of north-central, and occasionally eastern Montana, to North Dakota and northwestern and 
north-central South Dakota (Jones 2010). Migration occurs through the central Great Plains in April and May 
and late September through early November (Jones 2010). Sprague’s pipits are ground nesters in medium 
height, primarily native vegetation; nesting occurs between May and August (Jones 2010).  

As of 2010 there were an estimated 870,000 Sprague’s pipits in North America, with populations declining 
approximately 3 percent per year since 1980 in the United States (Jones 2010). The species decline is 
primarily attributable to agriculture and subsequent habitat loss, degradation, and fragmentation through 
conversion to seeded pasture, hayfields, and croplands, as well as overgazing by livestock (Jones 2010). 
Sprague’s pipit are also threatened by habitat loss and degradation from overgrazing, mowing, and reduced 
fire frequency; energy development, introduced and invasive plants, and drought (Jones 2010). 

3.2.2.2 Potential Presence in Project Area 

Sprague’s pipit are known to occur in the Project area based on relative density and recent observations 
contained in the Montana Field Guide (2012). Data indicate that the highest likelihood of Sprague’s pipit on 
the Project is in native grasslands north of the Missouri River (Montana Field Guide 2012), although the 
species is also known to occur in native grasslands in eastern Montana and northwestern South Dakota. 

Specifically, breeding habitat for Sprague’s pipits occurs in the 44.2 miles of the North Valley Grasslands 
Important Bird Area (IBA) which is crossed by the Project (Montana Audubon 2012). Sprague’s pipit are 
relatively common in this area and exceed the globally significant threshold of this IBA (Montana Audubon 
2008). Outside of the habitat north of the Missouri River, the Project would cross approximately 87 miles of 
native, mixed grass prairie that could serve as suitable habitat depending on grazing regimes and adjacent 
human activity. 

In South Dakota Sprague’s pipit are a rare summer resident in central and northwestern South Dakota within 
native prairie grasslands (Jones 2010). The proposed Project would cross approximately 119 miles of native, 
mixed grass prairie that could serve as suitable habitat depending on grazing regimes and adjacent human 
activity.  Sprague’s pipits are uncommon seasonal migrants in Nebraska (Jones 2010).  
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3.2.2.3 Impact Evaluation 

Construction 
Currently the Project traverses approximately 55 miles of native grasslands in the Glaciated Plains north of 
the Missouri River that coincide with the primary area where Sprague’s pipit may occur. Construction through 
native prairie habitats could affect nesting Sprague’s pipit if they are present and if construction occurs during 
the nesting season. Nests, eggs, and young could be lost during construction. Disturbance could lead to nest 
abandonment resulting in loss of eggs or young. Construction would also create temporarily unsuitable 
habitat for the species until revegetation were successful at establishing medium height, native grassland 
cover. 

Operations 
Operations of the Project are expected to have little, if any, effect on the species. Travel to and from pump 
stations or valves will be along established roads that do not provide habitat for Sprague’s pipit. Overflights 
would be at an elevation that should not negatively affect the species. 

Power Lines and Substations 
Electrical transmission lines associated with the Project would slightly increase risk of collision for Sprague’s 
pipit and increase the possibility of predation since the transmission line towers would provide perches for 
avian predators. The transmission line to proposed PS-10 would cross about 19 miles of the North Valley 
Grasslands IBA and about 2 miles of the Charles M. Russell National Wildlife Refuge IBA, both of these 
areas support breeding Sprague’s pipit. Construction during the breeding season could potentially disturb 
nesting and brood-rearing birds. 

Power transmission line may also increase the likelihood of collisions for Sprague’s pipit since they typically 
have high, ringing flights during the spring and summer (Peterson 1980). Keystone would not construct or 
operate these electrical distribution lines, but would inform electrical power providers of the requirements for 
ESA consultations with the USFWS for the electrical infrastructure components constructed for the Project to 
prevent impacts to nesting mountain plovers. 

3.2.2.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 

3.2.2.5 Conservation Measures 

Conservation measures have been discussed with multiple agencies and would be implemented to avoid, 
minimize, and compensate for impacts to the Sprague’s pipit. 

The FEIS identified several measures to reduce impacts to Sprague’s pipit as outlined below: 

•	 Seed disturbance areas in native range with a native seed mix after topsoil replacement; 

•	 Monitor the ROW to determine the success of revegetation after the first growing season, and for 
areas in which vegetation has not been successfully reestablished, reseed the area; and 

•	 Control unauthorized off road vehicle access to the construction ROW through the use of signs; 
fences with locking gates; slash and timber barriers, pipe barriers, or boulders lined across the 
construction ROW; or plant conifers or other appropriate trees or shrubs in accordance with 
landowner or manager request. 
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•	 Develop a Migratory Bird Conservation Plan in consultation with USFWS to comply with the 
Migratory Bird Treaty Act and implement provisions of Executive Order 13186 by providingbenefits to 
migratory birds and their habitats within the states where the TransCanada Keystone XL Pipeline 
Project will be constructed, operated, and maintained; and 

•	 If construction would occur during the April 15 to July 15 grassland ground-nesting bird nesting 
season, nest-drag surveys should be completed to determine the presence or absence of nests 
north of the Missouri River in Valley County, Montana; and 

•	 Delay construction activity from April 15 to July 15 within 330 feet of discovered active nests in Valley 
County, Montana (MDEQ and MFWP). 

3.2.2.6 Determination 

Effect on Critical Habitat 
The Project would have “no effect” on critical habitat for Sprague’s pipit as none has been identified for the 
species. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” Sprague’s pipit. This determination is based on 
Keystone’s commitment to follow recommended mitigation measures outlined above and in the FEIS. As a 
result, no direct impacts are expected to result from construction. Indirect impacts from disturbance to sage-
grouse during Project construction and operation. 

Although it is possible that a large spill event could result in an adverse effect on this species and its habitat, 
the probability of adverse effects to Sprague’s pipit are unlikely due to: 1) the low probability of a spill, 2) the 
low probability of the spill coinciding with important Sprague’s pipit habitats, and 3) the low probability of a 
Sprague’s pipit contacting the spilled product. 
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3.2.3 Piping Plover 

3.2.3.1 Natural History and Habitat Association 

The piping plover (Chardrius melodus) was listed as endangered and threatened December 11, 1985 (50 FR 
50726). Piping plover on the Great Lakes were listed as endangered, while the remaining Atlantic and 
Northern Great Plains populations were listed as threatened. Migrating and wintering populations of piping 
plover also were classified as threatened. Populations of piping plover within the Project area are considered 
to belong to the threatened Northern Great Plains population. The final rule designating critical habitat for the 
Northern Great Plains breeding population of the piping plover within and along river segments bounding 
Nebraska has been vacated by the USFWS (67 FR 57638). The Project does not cross designated critical 
habitat. Historically, piping plover bred across three geographic regions: 1) US and Canadian Northern Great 
Plains from Alberta to Manitoba south to Nebraska, 2) Great Lakes beaches, and 3) Atlantic coastal beaches 
from Newfoundland to North Carolina. Wintering areas are not well known, although wintering birds have 
been most often seen along the Gulf of Mexico, southern US Atlantic coastal beaches from North Carolina to 
Florida, eastern Mexico, and scattered Caribbean Islands (Haig 1986; USFWS 1988). The piping plover’s 
current breeding range is similar except that breeding populations in the Great Lakes have almost 
disappeared (Haig and Plissner 1993). 

Piping plover begin arriving on breeding grounds in mid-April and most birds have arrived in the Northern 
Great Plains and initiate breeding behavior by mid-May (USFWS 1994). Populations that nest on the 
Missouri, Platte, Niobrara, and other rivers use beaches and dry barren sandbars in wide, open channel 
beds. Nesting habitat of inland populations consists of sparsely vegetated shorelines around small alkali 
lakes, large reservoir beaches, river islands and adjacent sandpits, and shorelines associated with industrial 
ponds (Haig and Plissner 1993). Vegetation cover is usually 25 percent or less (USFWS 1994). The piping 
plover would feed by probing the sand and mud for insects, small crustaceans, and other invertebrates in or 
near shallow water. This species feeds by alternating running and pausing to search for prey (Bent 1929). 

Nests consist of shallow scrapes in the sand with the nest cup often lined with small pebbles or shell 
fragments. The nest is typically far from cover. Nesting piping plover have been found in least tern nesting 
colonies at a number of sites on Great Plains river sandbars and sand pits (USFWS 1994). Egg laying 
commences by the second or third week in May. The female generally chooses from several nest sites the 
male has constructed. Complete clutches contain three to four cryptically colored eggs (USFWS 1994). 
Incubation is shared by the male and female and averages 26 days. Incubation begins only after the last egg 
is laid and eggs typically hatch on the same day. Brooding duties also are shared by the male and female. 
Broods remain in nesting territories until they mature unless they are disturbed. Fledging takes approximately 
21 to 35 days (USFWS 1994). If a nest fails or is destroyed, adults may re-nest up to four times 
(USFWS 1987). Breeding adults begin leaving nesting grounds as early as mid-July with the majority gone by 
the end of August (Wiens 1986, as cited in USFWS 1994). 

Threats to piping plover nesting habitat include reservoirs, channelization of rivers, and modifications of river 
flows that have eliminated hundreds of kilometers of nesting habitat along Northern Great Plains’ rivers 
(USFWS 1994). Eggs and young are vulnerable to predation and human disturbance, including recreational 
activities and off-road vehicle use. Human-caused disturbance to wintering habitats is also a threat to the 
continued existence of this species. Motorized and pedestrian recreational activities, shoreline stabilization 
projects, navigation projects, and development can degrade and eliminate suitable wintering habitat for this 
species. 

3.2.3.2 Potential Presence in Project Area 

Keystone XL Pipeline Project 
Presence of breeding piping plovers along the Project is restricted to Montana and Nebraska. During a 
meeting with Keystone representatives on June 10, 2008, SDGFP stated that breeding piping plovers are not 
located within the Project area. Potential breeding habitat within the Project area for the piping plover is 
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restr icted to sandy beaches and sandbars along the Platte, Loup, and Niobrara rivers in Nebraska and alkali 
wetlands in Valley County, Montana. Accord ing to the USFWS Billing Ecological Services Field Office, 
ind ividual trans ient piping p lovers may be observed along the Yellowstone River but there are no breeding 
records within the Project area (AECOM 2009 ). 

Montana. Birds breed ing in Valley County, Montana are found to breed on alkali lakes and wetlands 
(Atkinson et al. 2006; 67 FR 57638). Wetland and waterbody surveys conducted between May and 
November 2008 to 2011 did not identify any su itable alkali wetlands for nesting piping p lovers along the 
ent ire route in Valley County. Additional consu ltation with the USFWS Billing Ecological Services Field Office 
(AECOM 2009) indicates that historic surveys have fa iled to ident ify nesting p iping p lover with in the Project 
area. Therefore, surveys are not recommended for the piping plover in Montana. 

Nebraska. Birds breeding in Nebraska are found nesting on sandbars and at commercial sand pits and 
forage in wet sand on sandbars and mud flats in rivers and associated wetlands along three rivers crossed 
by the Project: Niobrara , Loup, and Platte rivers. Piping plovers migrate throug h Nebraska during both the 
spring and fall. These crossings were historically identified as crit ica l habitat for the piping plover. Personal 
communication with the USFWS Grand Island , Nebraska Field Office in 2008 and 2009 ind icated that 
designated crit ica l habitat has been vacated in Nebraska and is no longer legally recogn ized as such 
(USFWS 2008). 

Crossings of the Platte, Loup , and Niobrara rivers were surveyed by Keystone in July 2008, June 20 11, and 
June and July 2012 to confirm presence or absence of su itable breed ing hab itat and breed ing piping plovers. 
The 2012 report can be found in the FEIS, previous survey reports are found in the final BA published with 
the FEIS in August 2011 . One individua l forag ing plover was identified at the Niobrara River crossing in 2008. 
No nesting piping plovers were identif ied within line-of-sight of the ROW crossing of the Platte or Loup rivers . 
Table 3.2-1 summarizes the resu lts of the occurrence surveys that were conducted in Nebraska in 2008. 
Surveys wou ld be repeated at these locations prior to construction to ensure t hat no nests have been built 
within 0.25 mile of the ROW or any areas affected by construction activities. 

Table 3.2-2 Occurrence Surveys for the Piping Plover Along the Steele City Segment of the 
Keystone XL Project in 2008, 2011 , and 20121 

State County 
Survey 

Location 
Survey 

Corridor 
Survey 

Date 
Survey 
Results 

Comments 

Montana 
Valley I 
McCone 

Missouri 
River 

0.25-mile 
each side of 
centerline 
crossing 

June 3 and 
July 11 , 

201 1 

No piping 
plover 

observed. 

Poor bank and no 
island nesting habitat, 

suitable foraging 
habitat. 

Nebraska 
Keya 

Paha I 
Rock 

Niobrara 
River 

0.25-mile 
each side of 
centerline 

July 22 , 
2008, July? 
2011, June 

22 - 26, 
2012. 

One piping 
plover 

observed in 
2008. 

Good bank and island 
nesting habitat, su itable 

foraging habitat at 
crossing location. 

Nebraska Nance 
Loup 
River 

0.25-mile 
each side of 
centerline 

July 21 , 
2008, July 6 
& 7, 2011, 

June 14- 18 
2012 

No piping 
plover 

observed. 

Suitable nesting and 
foraging habitat at 
crossing location. 

Nebraska 
Merrick I 
Hamilton 

Platte 
River 

0.25-mile 
each side of 

July 22 , 
2008, July 6 

No piping 
plover 

Good nesting and 
foraging habitat at 
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T able 3.2-2 Occurrence Surveys for the Piping Plover Along the Steele City Segment of the 
Keystone XL Project in 2008, 2011 , and 20121 

1 Survey reports the FEIS. 

State County 
Survey 

Location 
Survey 

Corridor 
Survey 

Date 
Survey 
Results 

Comments 

centerline & 7, 2011, 
July 15 - 20 

2012 

observed. crossing location, 
however very little 

water present in 2012 
due to drought 

3.2.3.3 Impact Evaluation 

Construction 
The primary construction-related impacts wou ld be distu rbance and potential exposu re to small fue l spills and 
leaks from construction machinery. The chance of construction-related spills during construction w ith in piping 
plover habitat is minimal. Accord ing to Keystone's CMRP (Appendix A ), "The Contractor shall not store 
haza rdous materials, chem ica ls, fuels, lubricating oils, or perform concrete coating wi thin 1 00 feet of any 
waterbody. The Contractor sha ll not refuel construction equipment w ith in 1 00 feet of any waterbody. If the 
Contractor must refue l construction equ ipment wi thin 100 fee t of a w aterbody, it must be done in accordance 
wi th the requ iremen ts outlined in Section 3 of the CMRP . All equ ipment maintenance and repairs would be 
performed in upland locations at least 100 feet f rom waterbodies and wetlands. All equipment parked 
overn ight shall be at least 100 feet from a watercou rse or wetland, if possib le. Equ ipment shall not be 
washed in streams or wetlands ." 

All river crossings that provide su itable nesting hab itat for the p iping plover (Niobrara, Loup, and Platte) 
wou ld be crossed using HDD, which poses a small risk of frac-out, o r spills of drilling flu ids . Drill ing fluid spills 
are rare and are contained by the best management practices that are described within the HDD 
Contingency Plans required for drilling crossings. Most leaks of HDD drilling mud occur near the entry and 
exit locations for the drill and are qu ick ly conta ined and cleaned up. 

Keystone XL Pipeline Project 
As ind icated , the piping plover is known to nest w ithin or near the Proj ect at t he Platte , Loup , and Niobrara 
rivers in Nebraska and Va lley County alkali wetlands in Montana. No direct impacts to the pip ing p lover or its 
breed ing habitat wou ld be anticipated at t he Platte, Loup, and Niobrara rivers s ince pipeline placement 
across the rivers would be completed using the HDD method. Add itionally, based on consultation with t he 
USFWS, no impacts are ant icipated along the Project route in Montana (AECOM 2009). 

Ind irect impacts cou ld resu lt f rom increased noise and human presence at wo rk site locations if breeding 
plover are located within 0.25 mile of the Project. Prior to cons truction-related activities , including HDD and 
hydrostatic testing that would occur with in 0.25 m ile f rom potential breeding habitat, Keystone proposes to 
conduct presence/absence surveys up to 2 weeks prior to construction-related activit ies to identify active nest 
sites , in coordination w ith t he USFWS. If occupied breed ing territories and/o r active nest sites are ident if ied , 
the USFWS wou ld be notified and appropriate protection measures wou ld be implemented on a s ite-specific 
basis in coordination with the USFWS. 

Impacts to piping plovers from temporary water reductions during hydrostatic testing in the lower Platte River 
Bas in would be avoided, based on Keystone's p lan to withdraw the vo lume of water needed at a rate less 
than 10 percent of the base line daily flow and to return water back to its source with in a 30-day period. 
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Operations 
There are no known occurrences of piping plovers nesting within the Project area; therefore, indirect impacts 
during aerial and ground surveillance are unlikely to disturb nesting plovers. However, aerial surveillance is 
conducted 26 times per year at intervals no greater than 3 weeks and the aircraft passes by an area quickly 
at an altitude of about 1,000 feet during those aerial patrols. 

A spill resulting from a leak in the pipeline is unlikely to affect the piping plover. The major rivers that contain 
suitable breeding habitat in Nebraska would be crossed by HDD. In the unlikely event of a leak, the crude oil 
would need to penetrate a significant amount of overburden before reaching the river, thereby reducing the 
risk in some cases of crude oil reaching the river and thereby reducing the potential for piping plover 
exposure. Additionally, some of the major rivers crossed by the Project which provide nesting or migration 
habitat for the piping plover are within or in close proximity to USDOT-designated High Consequence Areas 
and are subject to an intensive integrity management program stipulated by the USDOT (Integrity 
Management Rule, 49 CFR 195). Further, if a significant spill event were to occur, federal and state laws 
would require clean up. 

Direct contact with a crude oil spill could result in adverse effects to piping plovers due to oiling of plumage, 
ingestion of crude oil from contaminated plumage and prey, and transfer of crude oil to eggs and young. 
While these exposure routes have the potential to cause adverse effects to individuals, the probability of 
adverse effects to piping plovers are unlikely due to: 1) the low probability of a spill, 2) the low probability of 
the spill coinciding with the presence of piping plover individuals, and 3) the low probability of the spill 
reaching a major river in sufficient amounts to cause toxic effects. The magnitude of spill effects varies with 
multiple factors, the most significant of which include the amount of material released, the size of the spill 
dispersal area, the type of spills, the species assemblage present, climate, and the spill response tactics 
employed. 

Lighting is not expected to affect the piping plover since only one bulb would be used at each pump station 
above the entry door, none of which are located closer than 5 miles to a river with suitable habitat. 
Communication towers would be below the height that requires lighting by the FAA, and below the height 
where guy wires would be required for tower stability. 

All river crossings that provide suitable nesting habitat or migration stopover habitats would be crossed using 
HDD. There is limited information on the effects of pipeline temperatures in relation to surface water and 
wildlife. Because the depth of the pipeline is buried greater than 20 feet below the river bottom using the 
HDD construction method, temperature effects should be negligible. According to Keystone’s Pipeline 

Temperature Effects Study (TransCanada 2009), the pipeline does have some effect on surrounding soil 
temperatures, but the burial depth under rivers crossed using HDD would avoid any temperature effects on 
potentially used habitats. 

Power Lines and Substations 
The construction of about 378 miles of new power lines to support the Project would add to the incremental 
collision mortality of migrant piping plovers, especially where these power lines are located near migration 
staging, nesting, or foraging habitats. Piping plovers are susceptible to collisions with power lines. 
Construction of new power line segments across nesting and foraging habitats, including rivers, gravel pits, 
alkali lakes, lake shorelines would also potentially increase predation from raptors by creating perches. 
Based on the habitat and occurrence surveys for this species at the Platte River crossing, breeding habitat 
quality within line of sight of the Project centerline was considered to be of good quality. Protection measures 
could then be implemented by electrical service providers to minimize or prevent collision risk to foraging 
interior piping plovers at the Platte River crossing with the use of standard measures as outlined in Mitigating 

Bird Collision with Power Lines (APLIC 1994). Electrical power line providers would be responsible for 
obtaining the necessary approvals or authorizations from federal, state, and local governments. Keystone 
has advised electrical power providers of their ESA consultation requirement with the USFWS for the 
electrical infrastructure component of the Project to prevent impacts to migrating, nesting, or foraging piping 
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with the USFWS for the electrical infrastructure components constructed for the Project to prevent impacts to 
nesting and foraging piping plovers are included in the final BA published with the FEIS in August 2011. 
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3.2.3.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 

3.2.3.5 Conservation Measures 

Keystone XL Pipeline Project 

The following conservation measures would apply if construction-related activities, including HDD and 
hydrostatic testing, were to occur during the piping plover breeding season within suitable habitat: 

•	 If construction were to occur during the plover breeding season (April 15 through August 15), 
Keystone would conduct pre-construction surveys within 0.25 mile from suitable breeding habitat at 
the Platte, Loup, and Niobrara rivers in Nebraska to ensure that there are no nesting pairs within 
0.25 miles of the construction area. Daily surveys for nesting terns should be conducted when 
construction activities occur within 0.25 miles of potential nesting habitat during the nesting season. 

•	 If occupied piping plover nests are found, then construction within 0.25 miles of the nest would be 
suspended until the fledglings have left the nest area.  

Power Lines and Substations – All Segments 
The following conservation measure would apply to power distribution lines to pump stations which cross 
rivers with good breeding habitat (and within a quarter mile of each side) and between rivers and sand and 
gravel mining areas to reduce current and future potential for injury or mortality to piping plovers: 

•	 Distribution lines supplying power to pump stations should be marked with bird deflectors where they 
cross rivers and within a quarter mile of each side and between rivers and sand and gravel mining 
areas to reduce potential injury or mortality to piping plovers. 

Additional conservation measures to avoid or minimize adverse impacts to piping plovers from new power 
lines will vary depending on the circumstances, but may also include the following measures. 

Re-routing of power lines to avoid construction within 0.50 mile of piping plover nesting areas in alkali 
wetlands in Montana. 

Marking of new power lines with bird flight diverters (preferably Swan Spiral diverters or Firefly diverters) 
within 0.25 mile of piping plover nesting sites on river systems and commercial sandpit areas. 

If construction of power lines occurs during the piping plover breeding season, surveys of potential riverine or 
sand pit piping plover nesting areas within 0.25 mile of new power lines and within 2 weeks of construction to 
determine presence of nesting piping plovers. If nesting piping plovers are present, construction would cease 
until all tern chicks fledge from the site. 
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3.2.3.6 Determination 

Effect on Critical Habitat 
Critical habitat designated for the Northern Great Plains population of the piping plover has been vacated by 
the USFWS. Critical habitat is not currently designated for this population. Critical habitat for wintering piping 
plovers on the barrier islands outside of Galveston Bay, Texas (74 FR 23475) are outside of the Project area. 
Therefore, the Project would have “no effect” on critical habitat for the piping plover. 

Effect on the Species 
The Project “may affect, but is not likely to adversely affect” the piping plover. This determination is based on 
Keystone’s construction plan to HDD the Platte, Loup, and Niobrara rivers, consultation with the USFWS, 
Keystone’s commitment to follow recommended mitigation measures of the USFWS, and power providers 
commitment to consult with and follow recommended mitigation measures of the USFWS. 

Although it is possible that a spill event could result in an adverse affect on this species, the probability of 
such an event would be unlikely due to: 1) the low probability of a spill, 2) low probability of a spill in a river 
reach where and when piping plovers are present, and 3) the low probability of the spill reaching a major river 
in sufficient amounts to cause toxic effects. In the unlikely event of a leak, the crude oil would need to 
penetrate a significant amount of overburden before reaching the river, thereby reducing the risk in some 
cases of crude oil reaching the river and the potential for exposure. 
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3.2.4 Western Prairie Fringed Orchid 

3.2.4.1 Natural History and Habitat Association 

The western prairie fringed orchid (Platanthera praeclara) was listed as federally threatened on 
September 28, 1989 (54 FR 39857). This plant is an erect, stout herbaceous perennial that occurred 
throughout the tallgrass prairies of southern Canada and the central US west of the Mississippi River 
(USFWS 1996; Sieg and King 1995). A 60 percent decline from documented historic levels is attributed to the 
conversion of much of the tallgrass prairie to agricultural land (USFWS 1996). The western prairie fringed 
orchid is presently known to occur in 6 states (Iowa, Kansas, Minnesota, Missouri, Nebraska, and North 
Dakota) and Manitoba, Canada; and appears to be extirpated from South Dakota and Oklahoma (USGS 
2006; USFWS 1996). Most remaining populations are found in North Dakota and Minnesota, with about 3 
percent of the populations found in the southern portion of this plants historic range (USFWS 1996).  

Pollination appears to be dependent on a specific group of moths: hawkmoths (Sphingidae) (Phillips 2003; 
Sieg and King 1995; Sheviak and Bowles 1986). This relationship has been difficult to document (Phillips 
2003). The long nectar spur of western prairie fringed orchid, the longest of any orchid in North America, 
requires its pollinators to have long enough tongues and widely spaced eyes to allow them to harvest the 
pollen (Phillips 2003). Based on historic documents, hawkmoths that may be possible pollinators include 
Eumorpha acemon, Hyles lineata, Sphinx drupiferatum, S. kalmiae, Catacola sp., ceratomia undulosa, and 
Hyles galli (USFWS 1996). While western prairie fringed orchid are pollinator-specific, the hawksmoths have 
other nectar sources (Phillips 2003; USFWS 1996). It is theorized that a lack of suitable pollinators could 
contribute to the observed low pollination rates which may affect the long-term survival of the western prairie 
fringed orchid (Phillips 2003). 

The western prairie fringed orchid is most commonly found in moist, undisturbed mesic to wet calcareous 
prairies, sedge meadows and mesic swales (Phillips 2003; Sieg 1997; USFWS 1996). Populations of 
western prairie fringed orchids vary dramatically between wet and dry years, with increases in wet years, and 
decreases in dry years (Sieg and Wolken 1999). Soil moisture appears to be the most significant factor in the 
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survival of individual orchids and the number of orchids flowering in a given year (USFWS 2007; Phillips 
2003; Sieg 1997; Sieg and King 1995). Even though periodic fires and bison grazing were common in the 
historic ranges of western prairie fringed orchid (Sieg and Bjugstad 1994), it is unclear how these 
disturbances affected the species (USGS 2006). 

The spread of invasive plants into prairie swales have had a negative effect on western prairie fringed orchid 
populations (Sieg 1997; USFWS 2007). Invasive plants which may displace the western prairie fringed orchid 
through competition include: leafy spurge (Euphorbia esula), Kentucky bluegrass (Poa pratensis), and 
Canada thistle (Cirsium arvense) (Sieg 1997; USFWS 2007). Other threats to the long-term survival of 
western prairie fringed orchid include the use of herbicides, heavy livestock grazing, early haying, habitat 
fragmentation, river channelization, siltation, and road and bridge construction (Minnesota Department of 
Natural Resources 2007; USGS 2006). 

3.2.4.2 Potential Presence in Project Area 

The western prairie fringed orchid is found in South Dakota, Nebraska, and Kansas (NatureServe 2009). 
Known distribution of the species includes the counties of Holt, Antelope, and Boone in Nebraska and south 
of Highway 18 in Tripp County in South Dakota (AECOM 2008; NGPC 2011). The Project is near known 
populations in Holt, Greeley, and Wheeler counties in Nebraska (USFWS 2009). Populations in South 
Dakota are possibly extirpated (NatureServe 2009) but factors that indicate the species could still be present 
include: 1) incomplete surveys in areas of suitable habitat crossed by the Project route on private lands, and 
2) erratic flowering patterns with long dormancies that make detection difficult (Phillips 2003). Surveys to 
assess habitat suitability and occurrence of the western prairie fringed orchid were completed in June 2009 
and May through June 2011 and 2012 (Appendix B for 2012 surveys, see the final BA in the FEIS for the 
prior surveys). Surveys were conducted in suitable habitat in Tripp County, South Dakota and Holt, Greeley, 
and Wheeler counties in Nebraska in May and June 2009 and 2011. Surveys were conducted in suitable 
habitat in Holt, Antelope, and Boone counties in Nebraska along reroutes within that state in May and June 
2012. One western prairie fringed orchid was located in 2009 at a wetland on the original route. Two plants 
were located at the same site in 2011. No western prairie fringed orchids were located along the preferred 
alternative route in Nebraska in 2012 although suitable habitat was present in several areas, while other 
areas of potentially suitable habitat were not surveyed due to access denial. 

3.2.4.3 Impact Evaluation 

Construction 
Construction of the pipeline could potentially disturb western prairie fringed orchid communities when 
vegetation is cleared and graded. Construction of permanent ancillary facilities also could displace plant 
communities for the lifetime of the Project. Revegetation of the pipeline could introduce or expand invasive 
species, especially leafy spurge, Kentucky bluegrass, and Canada thistle into the Project area, potentially 
contributing to the decline of western prairie fringed orchid. Keystone has developed weed and vegetation 
monitoring plans to prevent the spread of invasive species as a consequence of Project construction and 
operation. These plans are discussed in Sections 2.13 and 4.16 of the CMRP, respectively, and would be 
updated prior to construction. 

Impacts to the western prairie fringed orchid or suitable habitats for this plant from temporary water 
reductions during hydrostatic testing in the lower Platte River Basin would be avoided, based on Keystone’s 
plan to withdraw the volume of water needed at a rate less than 10 percent of the baseline daily flow and to 
return water back to its source within a 30-day period and the small volume of water to be used in 
comparison to total basin water flow. 

Operations 
Operation of the Project is not expected to result in impacts to the western prairie fringed orchid. Clearing of 
trees/shrubs in the ROW would be required for operational monitoring, but since this species inhabits open, 
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native prairie, no tree or shrub clearing would occur within suitable habitat. If herbicides must be used for 
noxious weed control, application would be conducted by spot spraying. Populations of western prairie 
fringed orchid would be identified and no herbicides would be used at those locations. 

Direct contact with a crude oil spill could result in adverse toxicological effects to western prairie fringed 
orchid. While these exposure routes have the potential to cause adverse effects, the probability of adverse 
effects to western prairie fringed orchid are unlikely due to: 1) the low probability of a spill, 2) the low 
probability of the spill coinciding with western prairie fringed orchid populations, and 3) the low probability of a 
spill reaching occupied habitats in sufficient amounts to cause toxic effects (see Appendix P, of the FEIS).  

According to Keystone’s Pipeline Temperature Effects Study (Appendix L of the FEIS): pipeline heat may 
influence spring growth and production. Positive effects of elevated soil temperature on plant emergence and 
production have been documented. Negative effects of elevated soil temperature on plant physiology have 
not been documented at the temperatures that would be generated by the pipeline. The limited number of 
studies that have been completed on the heat effects of pipelines on vegetation indicate neutral to positive 
effects. Accordingly, Keystone does not anticipate any significant overall effect to vegetation associated with 
heat generated by the operating pipeline. Surficial soil temperatures relevant to vegetation are impacted 
mainly by climate with negligible effect attributed to the operating pipeline. Therefore, there would be no 
affects of heat dissipation from the pipeline for the Western Prairie Fringed Orchid. 

Power Lines and Substations 
The construction of new electrical power line segments could impact the western prairie fringed orchid if 
power line ROWs were to disturb potential habitat for this species. Protection measures that could be 
implemented by electrical service providers to prevent impacts to this species would be the same as 
described below under Conservation Measures. Electrical power line providers would be responsible for 
obtaining the necessary approvals or authorizations from federal, state, and local governments. Keystone 
would advise electrical power providers of their ESA consultation requirement with the USFWS for the 
electrical infrastructure components constructed for the Keystone XL Project to prevent impacts to the 
western prairie fringed orchid. 

3.2.4.4 Cumulative Impacts 

A review to identify non-federal projects or activities in the vicinity of the Project was completed by searching 
publicly available sources, internet news announcements, permit application filings, and agency provided 
information. No future state, or local, or private actions that are reasonably certain to occur in the Project area 
have been identified. Pipeline projects evaluated for cumulative impacts within the EIS would all require one 
or more federal permits and would each be evaluated for potential impacts on listed species. 

3.2.4.5 Conservation Measures 

Conservation measure for identified populations could include: 

•	 Complete presence/absence surveys prior to construction within areas identified with potentially 
suitable habitat where access has been denied. Submit survey results to the USFWS for review. 

•	 Reducing the width of the construction ROW in areas where populations have been identified, to the 
extent possible. 

•	 Salvaging and segregating topsoil appropriately where populations have been identified to preserve 
native seed sources in the soil for use in re-vegetation efforts in the ROW. 

•	 Restoring habitat by using an approved seed mix provided by the NRCS or appropriate state 
agency. 

•	 Monitor restoration of construction-related impacts at wetland habitats identified as suitable for the 
western prairie fringed orchid consistent with USACE guidelines which indicate monitoring for a five-
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year period for successful re-establishment of wetland vegetation. If habitats that were previously 
suitable for the western prairie fringed orchid are not successfully restored, then Keystone would 
provide compensatory mitigation which may include purchase of a conservation easement. 

•	 Collecting seed to repopulate the ROW or an appropriate offsite location, or for creation of a nursery 
population if viable natural populations have not established themselves where they were found in 
preconstruction surveys. 

Final conservation measures would be based on the quantity and quality of the western prairie fringed orchid 
population presence and would be refined based on further consultation with the USFWS. 

3.2.4.6 Determination 

Effect on Critical Habitat 
Critical habitat has not been designated for this species. Therefore, the Project would have “no effect” on 
critical habitat for the western prairie fringed orchid. 

Effect on Species 
The Project “may affect, but is not likely to adversely affect” the western prairie fringed orchid. This 
determination is based on the routes proximity to the extant western prairie fringed orchid range, the 
presence of an identified and avoided population, the existence of suitable habitat within the Project area, 
Keystone’s commitment to follow recommended avoidance and conservation measures of the USFWS, and 
power providers commitments to complete Section 7 consultation and follow recommended avoidance and 
conservation measures of the USFWS. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

1.0 INTRODUCTION
 

2.0 GENERAL CONDITIONS 

2.1 Training
 
2.2 Environmental Inspection 

2.3 Advance Notice of Access to Property Prior to Construction
 
2.4 Other Notifications 

2.5 Damages to Private Property 

2.6 Appearance of Worksite
 
2.7 Access
 
2.8 Aboveground Facilities
 
2.9 Minimum Depth of Cover
 
2.10 Non-Hazardous Waste Disposal 

2.11 Hazardous Wastes
 
2.12 Noise Control
 
2.13 Weed Control 

2.14 Dust Control
 
2.15 Off Road Vehicle Control
 
2.16 Fire Prevention and Control 

2.17 Road and Railroad Crossings 

2.18 Adverse Weather 

2.19 Cultural Resources 


3.0 SPILL PREVENTION AND CONTAINMENT
 
3.1 Spill Prevention 


3.1.1 Staging Area 

3.1.2 Construction Right of Way
 

3.2 Contingency Plans 

3.3 Equipment
 
3.4 Emergency Notification
 
3.5 Spill Containment and Countermeasures
 

4.0 UPLANDS (AGRICULTURAL, FOREST, PASTURE, RANGE AND GRASS LANDS)
 
4.1 Interference with Irrigation Systems
 
4.2 Clearing
 
4.3 Topsoil Removal and Storage 

4.4 Grading 

4.5 Temporary Erosion and Sediment Control
 

4.5.1 General
 
4.5.2 Sediment Barriers 

4.5.3 Trench Plugs 

4.5.4 Temporary Slope Breakers (Water Bars) 

4.5.5 Drainage Channels or Ditches
 
4.5.6 Temporary Mulching 

4.5.7 Tackifier
 

4.6 Stringing
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4.7 Trenching 

4.7.1 Trench Dewater/Well Points 


4.8 Welding, Field Joint Coating, and Lowering In 

4.9 Padding and Backfilling
 
4.10 Clean Up 

4.11 Reclamation and Revegetation 


4.11.1 Relieving Compaction 

4.11.2 Rock Removal 

4.11.3 Soil Additives
 
4.11.4 Seeding 

4.11.5 Permanent Erosion and Sediment Control 

4.11.6 Fences
 
4.11.7 Farm Terraces 

4.11.8 Right-of-Way and Pipeline Markers
 

4.12 Pasture and Range Lands 

4.13 Forested Lands
 
4.14 Residential and Commercial/Industrial Areas
 

4.14.1 Residential and Commercial Areas
 
4.14.2 Site – Specific Plans 

4.14.3 Landowner Complaint Resolution Procedure
 

4.15 Fragile Soil Clean Up and Reclamation/Revegetation 

4.15.1 General
 
4.15.2 Right-of-Way Construction 

4.15.3 Right-of-Way Reclamation 

4.15.4 Post - Construction
 

4.16 Operations and Maintenance 


5.0 DRAIN TILE SYSTEMS
 
5.1 General
 
5.2 Identification and Classification of Drain Tile Systems
 

5.2.1 Publicly Owned Drain Tiles 

5.2.2 Privately Owned Drain Tiles 


5.3 Mitigation of Damage to Drain Tile Systems
 
5.3.1 Non-interference with Drain Tile
 
5.3.2 Non-disturbance of Drain Tile Mains 

5.3.3 Relocation or Replacement of Existing Drain Tiles Prior to Construction
 
5.3.4 Future Drain Tiles/Systems
 
5.3.5 Other Mitigation Measures
 

5.4 Responsibility for Repair of Drain Tile Systems
 
5.4.1 Local Drain Tile Contractor Repair 

5.4.2 Pipeline Contractor Repair
 
5.4.3 Landowner/Tenant Repair
 

5.5 Drain Tile Repairs 

5.5.1 Temporary Repairs During Construction
 
5.5.2 Permanent Repairs
 

5.6 Inspection/Acceptance of Drain Tile Repairs 
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6.0	 WETLAND CROSSINGS
 
6.1	 General
 
6.2 	Easement and Workspace
 
6.3 	 Vehicle Access and Equipment Crossing 

6.4	 Temporary Erosion and Sediment Control
 
6.5 	 Wetland Crossing Procedures 


6.5.1	 Dry Wetland Crossing Method 

6.5.2 	 Standard Wetland Crossing Method
 
6.5.3 	 Flooded Push/Pull Wetland Crossing Method 


6.6	 Restoration and Reclamation 


7.0	 WATERBODIES AND RIPARIAN LANDS
 
7.1	 General
 
7.2 	Easement and Workspace 

7.3	 Vehicle Access and Equipment Crossings
 
7.4	 Waterbody Crossing Methods 


7.4.1 	 Non-flowing Open Cut Crossing Method
 
7.4.2 	 Flowing Open Cut Crossing Method of Minor, Intermediate, and Major 


Waterbodies 

7.4.3 Flowing Stream Crossing – Dry Flume Method
 
7.4.4 Flowing Stream Crossing – Dry Dam and Pump Method
 
7.4.5 Horizontal Directional Drill Crossings
 
7.4.6 	 Horizontal Bore Crossings
 

7.5	 Clearing
 
7.6 	Grading 

7.7	 Temporary Erosion and Sediment Control
 
7.8	 Trenching 

7.9	 Pipe Installation 

7.10	 Backfilling 

7.11 	 Stabilization and Restoration of Stream Banks and Slopes
 

8.0	 HYDROSTATIC TESTING 

8.1	 Testing Equipment Location 

8.2 	 Test Water Source and Discharge Locations
 
8.3	 Filling the Pipeline 

8.4 	 Dewatering the Pipeline
 

8.4.1	 Splash Pup 

8.4.2 Splash Plate 

8.4.3	 Plastic Liner 

8.4.4 	 Straw Bale Dewatering Structure 
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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	 Temporary/Permanent Slope Breaker Detail (Water Bars) 
Detail 4	 Erosion Control Matting Installation 
Detail 5	 Typical Dewatering Filter Bag 
Detail 6	 Typical Straw Bale Dewatering Structure 
Detail 7	 Typical Permanent Trench Breaker 
Detail 8	 ”Dry” Wetland Crossing Method 
Detail 9	 Standard Wetland Crossing Method 
Detail 10	 Push/Pull Wetland Crossing Method 
Detail 11	 Typical Open Cut Wet Crossing Method Non-Flowing Waterbody 
Detail 12	 Typical Open Cut Wet Crossing Method Flowing Waterbody 
Detail 13	 Typical Dry Flume Crossing Method 
Detail 13a	 Typical Dry Flume Crossing Method (Procedures) 
Detail 14	 Typical Dam and Pump Crossing 
Detail 14a	 Typical Dam and Pump Crossing (Procedures) 
Detail 15	 Typical Horizontal Drill (HDD) Site Plan & Profile 
Detail 16	 Typical Temporary Bridge Crossing 
Detail 17	 Typical Flume Bridge Crossing 
Detail 18	 Typical Railcar Bridge Crossing 
Detail 19	 Flexible Channel Liner Installation 
Detail 20	 Typical Rock Rip-Rap 
Detail 21	 Typical Uncased/Railroad Crossing Bore Detail 
Deail 22	 (Omitted) 
Detail 23	 Streambank Reclamation – Log Wall 
Detail 24	 Streambank Reclamation – Vegetated Geotextile Installation 
Detail 25	 Typical ROW Layout/Soil Handling 110’ Construction ROW 50’ Easement Drain Tile 

Crossing 
Detail 26	 Header/Main Crossovers of Pipeline 
Detail 27	 Relocate/Replace Drainage Header/Main 
Detail 28	 Drainage and Irrigation Temporary Drain Tile Repair 
Detail 29	 Drainage and Irrigation Permanent Drain Tile Repair 
Detail 30	 Equipment Cleaning Station Detail 
Detail 31	 Equipment Wash Station Detail 
Detail 67/67A	 Topsoil Conservation—Triple Ditch 
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1.0 INTRODUCTION 

The construction, mitigation, and reclamation requirements described in this Plan apply 
to work on all of TransCanada Keystone Pipeline, L.P.’s (Keystone’s) Keystone XL 
Project (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; and 

waterbodies and riparian areas. 

Keystone, during the construction, operation, and maintenance of the Project, shall 
implement the construction, mitigation, and reclamation actions contained in this Plan to 
the extent that they do not conflict with the requirements of any applicable federal, 
state, or local rules and regulations, or other permits or approvals that are applicable to 
the Project.  Additionally, Keystone may deviate from specific requirements of this Plan 
on specific private lands as agreed to by 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 local permits. 

The Project will be designed, constructed, operated and maintained in a manner that 
meets or exceeds applicable industry standards and regulatory requirements.  
Keystone’s Integrity Management Plan and Emergency Response Plan outlines the 
preventative maintenance, inspection, line patrol, leak detection systems, SCADA, and 
other pipeline integrity management procedures to be implemented during operation of 
the Project. 

2.0 GENERAL CONDITIONS 

2.1 Training 

Experienced, well-trained personnel are essential for the successful 
implementation of this Plan.  Keystone and its Contractors shall undergo 
prevention and response, as well as safety training. The program shall be 
designed to improve awareness of safety requirements, pollution control laws 
and procedures, and proper operation and maintenance of equipment. 

The construction contractor (Contractor), and all of his subcontractors shall 
ensure that persons engaged in Project construction are informed of the 
construction issues and concerns and that they attend and receive training 
regarding these requirements as well as all laws, rules and regulations 
applicable to the work.  Prior to construction, all Project personnel will be trained 
on environmental permit requirements and environmental specifications, 
including fuel handling and storage, cultural resource protection methods, 
stream and wetland crossing requirements, and sensitive species protection 
measures. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

Different levels of training shall be required for different groups of Contractor 
personnel. Contractor supervisors, managers, field foremen, and other 
Contractor personnel designated by Keystone shall attend a comprehensive 
environmental training session.  All other Contractor personnel shall attend a 
training session before the beginning of construction and during construction as 
environmental issues and incidents warrant.  Additional training sessions shall 
be held for newly assigned personnel prior to commencing work on the Project. 

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 that signifies attendance at environmental training.  In 
order to ensure successful compliance, Contractor personnel shall attend repeat 
or supplemental training if compliance is not satisfactory or as new, significant 
new issues arise. 

All visitors and any other personnel without specific work assignments shall be 
required to attend a safety and environmental awareness orientation. 

2.2 Environmental Inspection 

Keystone will use Environmental Inspectors on each construction spread. The 
Environmental Inspectors will review the Project activities daily for compliance 
with state, federal and local regulatory requirements. The Environmental 
Inspectors will have the authority to stop specific tasks as approved by the Chief 
Inspector. They can also order corrective action in the event that construction 
activities violate the provisions of this Plan, landowner requirements, or any 
applicable permit requirements. 

2.3 Advance Notice of Access to Property Prior to Construction 

Prior to initially accessing landowners’ property, 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). 
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 construction. 

Prior notice shall consist of a personal contact, a telephone contact, or delivery of 
written notice to the landowner to inform the landowner of whereby the 
landowner or tenant is informed of Keystone's intent to initially access the land. 
The landowner or tenant need not acknowledge receipt of written notice before 
Keystone can enter the landowner's property. 

Keystone will coordinate with managers of public lands to reduce conflicts 
between construction activities and recreational uses.  Keystone will consult with 
land managers on state and federal lands regarding any necessary construction 
and maintenance restrictions consistent with management and use of such 
lands. Damages from disruption of recreational uses of private lands will be the 
subject of compensation negotiations with individual landowners. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

If pipeline activities occur during the winter season Keystone will consult with the 
appropriate regulatory agencies to establish the appropriate protective measures 
to avoid or mitigate wildlife seasonal, timing or migration concerns. 

2.4 Other Notifications 

The Contractor shall notify, in writing, both Keystone and the authority having 
jurisdiction over any road, railroad, canal, drainage ditch, river, foreign pipeline, 
or other utility to be crossed by the pipeline at least 48 hours (excluding 
Saturdays, Sundays, and statutory holidays), or as specified on the applicable 
permit(s), prior to commencement of pipeline construction, in order that the said 
authority may appoint an inspector to ensure that the crossing is constructed in a 
satisfactory manner. 

The Contractor shall notify Keystone immediately of any spill of a potentially 
hazardous substance that creates a sheen on a wetland or waterbody, as well as 
any existing soil contamination discovered during construction. 

The Contractor shall immediately notify Keystone of the discovery of previously 
unreported historic property, other significant cultural materials, or suspected 
human remains uncovered during pipeline construction. 

The Contractor shall immediately notify Keystone of a Project-related injury to or 
mortality of a threatened or endangered animal. 

2.5 Damages to Private Property 

Pipeline construction activities shall be confined to the construction right-of-way, 
temporary work space, additional temporary work space, and approved access 
routes.   

Keystone shall reasonably compensate landowners for any construction-related 
damages caused by Keystone which occur on or off of the established pipeline 
construction right-of-way. 

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. 

2.6 Appearance of Worksite 

The construction right-of-way shall be maintained in a 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 Contractor 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 from wrapping or coating products or lightweight items shall not 
be permitted to be scattered by the wind. 
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The traveled surfaces of roads, streets, highways, etc. (and railroads when 
applicable) shall be cleaned free of mud, dirt, or any debris deposited by 
equipment traversing these roads or exiting from the construction right-of-way. 

2.7 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 practicable or feasible from 
adjacent segments of the pipeline construction right-of-way, public road, 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 private access roads are constructed, they shall be designed 
to maintain proper drainage and shall be built to minimize soil erosion.  

Sufficiently sized gaps shall be left in all spoil and topsoil wind rows and a hard 
or soft plug shall be left in the trench at all temporary private access roads and 
obvious livestock or wildlife trails unless the landowner agrees 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 utilized during construction 
shall also be marked. 

2.8 Aboveground Facilities 

Locations for aboveground facilities shall be selected in a manner so as to be as 
unobtrusive as reasonably possible to ongoing agricultural or other landowner 
activities occurring on the lands adjacent to the facilities. If it is not feasible, to 
avoid interference, such activities 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 one side is not used for cropping purposes) provided the 
location is consistent with the design constraints of the pipeline. Aboveground 
facilities shall avoid floodplains and wetlands to the maximum extent possible. 
Additionally, they shall be located to avoid existing drain tile systems to the 
extent possible. To further reduce visual impacts from aboveground pipeline 
facilities and structures, Keystone will comply with standard industry painting 
practices with respect to aboveground facilities.  Keystone will address any visual 
aesthetics issues with landowners in individual consultations. 

2.9 Minimum Depth of Cover 

The pipeline shall be installed so that the top of the pipe and coating is a 
minimum depth of 5 feet below the bottom of waterbodies including rivers, 
creeks, streams, ditches, and drains. This depth shall normally be maintained 
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over a distance of 15 feet on each side of the waterbody measured from the top 
of the defined stream channel.  If concrete weights or concrete coated pipe is 
utilized for negative buoyancy of the pipeline, the minimum depth of cover shall 
be measured from the top of the concrete to the original ground contour. The 
following table indicates standard depths that would apply to pipeline 
construction. 

Location 

Normal 
Excavation 

(inches) 

For Rock 
Excavation 

(inches 
Most areas 48 36 
All waterbodies 60 36 
Dry creeks, ditches, drains, washes, gullies, etc. 60 36 
Drainage ditches at public roads and railroads 60 48 

Depth of cover requirements may be modified by Keystone based on site-
specific conditions.  However, all depths shall be in compliance with all 
established codes. 

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, and rock.  

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, cleanup, and disposal procedures. This material shall be segregated for 
handling and disposal as hazardous wastes. 

The Contractor shall be responsible for ensuring that human wastes are handled 
and disposed of exclusively by means of portable, self-contained toilets during all 
construction operations.  Wastes from these units shall be collected by a 
licensed contractor for disposal only at 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 HDD 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, or hauling to an 
approved licensed landfill or other site approved by Keystone. 

The Contractor shall remove all extraneous vegetative, rock, and other natural 
debris from the construction right-of-way by the completion of cleanup 

The Contractor shall remove all trash and wastes from Contractor yards, and 
Pipe Stockpipe Sites, and staging areas when work is completed at each 
location.   
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The Contractor shall 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 potentially hazardous 
materials are transported, stored, and handled in accordance with all applicable 
legislation. Workers exposed to or required to handle dangerous materials shall 
be trained in accordance with the applicable regulator and the manufacturer'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 oil, hazardous substances, and hazardous wastes shall be 
licensed and certified according to the applicable state vehicle code.  Incidents 
on public highways shall be reported to the appropriate agencies. 

All hazardous wastes being transported off-site shall be manifested. The 
manifest shall conform to requirements of the appropriate state agency.  The 
transporter shall be licensed and certified to handle hazardous wastes on the 
public highways.  The vehicles as well as the drivers must conform to all 
applicable vehicle codes for transporting hazardous wastes. The manifest shall 
conform to 49 CFR Parts 172.101, 172.202, and 172.203. 

If toxic or hazardous waste materials or containers are encountered during 
construction, the Contractor shall stop work immediately to prevent disturbing or 
further disturbing the waste material and shall immediately notify Keystone.  The 
Contractor shall not restart work until clearance is granted by Keystone. 

2.12 Noise Control 

The Contractor shall 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 abide by all applicable noise regulations regarding 
noise near residential and commercial/industrial areas. The Contractor shall 
provide notice to Keystone if noise levels are expected to exceed bylaws for a 
short duration. Keystone will give advanced notice to landowners within 500 feet 
of right-of-way prior to construction, limit the hours during which construction 
activities with high-decibel noise levels are conducted, coordinate work 
schedules, and ensure that construction proceeds quickly through such areas. 
The Contractor shall minimize noise in the immediate vicinity of herds of livestock 
or poultry operations, which are particularly sensitive to noise. 

Keystone will set up a toll-free telephone line for landowners to report any 
construction noise-related issues.    
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2.13 Weed Control 

Keystone will prepare a weed management plan for each state crossed by the 
project, as required.  In general, these plans will consider the following measures 
listed below. 

Prior to mobilization for the Project, 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-
borne 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 construction, 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 or soil-borne pest infested areas, or 
utilize cleaning stations to remove vegetative materials using water under high 
pressure (see detail Drawings 30 and 31). 

In areas of isolated weed populations, the Contractor shall strip topsoil from the 
full width of the construction right-of-way and store the topsoil separately from 
other topsoil and subsoil.  The Environmental Inspectors will identify these 
locations in the field prior to grading activities. 

The Contractor shall use mulch and straw or hay bales that are free of noxious 
weeds for temporary erosion and sediment control. 

The Contractor shall implement pre-construction treatments such as mowing 
prior to seed development or herbicide application to areas of noxious weed 
infestation prior to other clearing, grading, trenching, or other soil disturbing work 
at locations identified in the construction drawings. 

Keystone will implement Best Management Practices (BMPs) for conducting 
vegetation control where necessary before and after construction. Typical 
agricultural herbicides, developed in consultation with county or state regulatory 
agencies, will be used. Herbicide types will be determined based on the weed 
species requiring control. The Contractor shall apply herbicides, where required, 
within one 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.  All herbicides applied prior to 
construction shall be non-residual or shall have a significant residual effect no 
longer than 30 days.  Herbicides applied during construction shall be non-
residual.  Keystone will implement BMPs in the use of pesticides and herbicides 
along the pipeline corridor to reduce potential impacts to avian and wildlife 
species. 

The Contractor shall not use herbicides in or within 100 feet of a wetland or 
waterbody. 
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After pipeline construction, on any construction right-of-way over which Keystone 
will retain control over the surface use of the land after construction (i.e., valve 
sites, metering stations, pump stations, etc.), Keystone shall provide for weed 
control to limit the potential for the spread of weeds onto adjacent lands used 
for agricultural purposes.  Any weed control spraying performed by Keystone 
shall be done by a state-licensed pesticide applicator. 

Keystone shall be responsible for reimbursing all reasonable costs incurred by 
owners of land adjacent to aboveground facilities when the landowners must 
control weeds on their land which can be reasonably determined to have 
spread from land occupied by Keystone’s aboveground facilities. 

2.14 Dust Control 

The Contractor shall at all-time control airborne dust levels during construction 
activities to levels acceptable to Keystone. The Contractor shall employ water 
trucks, sprinklers or calcium chloride as necessary to reduce dust to acceptable 
levels.  Utilization of calcium chloride is limited to roads. 

Dust shall be strictly controlled where the work approaches dwellings, farm 
buildings, and other areas occupied by people 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 shall be controlled in these areas.  Emissions 
from construction equipment combustion, open burning, and temporary fuel 
transfer systems and associated tanks will be controlled to the extent required by 
state and local agencies through the permit process. 

The Contractor shall take appropriate precautions to prevent fugitive emissions 
caused by sand blasting from reaching any residence or public building. The 
Contractor shall place curtains of suitable material, as necessary, to prevent 
wind-blown particles from sand blasting operations from reaching any residence 
or public building. 

Additional measures may be required by state regulations or local ordinances. 
The Contractor will comply with all applicable state regulations and local 
ordinances with respect to truck transportation and fugitive dust emissions. 

2.15 Off Road Vehicle Control 

Keystone shall offer to landowners or managers of forested lands to install and 
maintain measures to control unauthorized vehicle access to the construction 
right-of-way where appropriate.  These measures may include the following 
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 
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construction right-of-way; and 

conifers or other appropriate trees or shrubs across the construction right-of-
way. 

2.16 Fire Prevention and Control 

The Contractor shall comply with all federal, state, county and local fire 
regulations pertaining to burning permits and the prevention of uncontrolled fires. 
The following mitigative measures shall be implemented to prevent fire hazards 
and control of fires: 

A list of relevant fire authorities and their designated representative to 
contact shall be maintained on site by construction personnel. 

Adequate firefighting equipment shall be available on site in accordance with 
the applicable regulatory requirements shall be available on site. 

The level of forest fire hazard shall be posted at the construction office 
(where visible for workers) and workers shall be made aware of the hazard 
level and related implications. 

The Contractor shall provide equipment 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, and chain saws; and heavy equipment adequate for the 
construction of fire breaks when needed. 

Specifically, the Contractor shall supply and maintain in working order an 
adequate supply of fire extinguishers for each crew engaged in potentially 
combustible work such as welding, cutting, grinding, and burning of brush or 
vegetative debris. 

In the event of a fire, the Contractor shall immediately use resources 
necessary 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 shall be done in compliance with state, county, or local applicable 
regulations.  

Any burning will be done within the right-of-way.  Only small piles shall be 
burned to avoid overheating or damage to trees or other structures along the 
right-of-way. 

Flammable wastes shall be removed from the construction site on a regular 
basis. 

Flammable materials kept on the construction site must be stored in 
approved containers away from ignition sources. 

Smoking shall be prohibited around flammable materials. 

Smoking shall be prohibited on the entire construction site when the fire 
hazard is high. 
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2.17 Road and Railroad Crossings 

Construction across paved roads, highways, and railroads will be in accordance 
with the requirements of the road and railroad crossing permits and approvals 
obtained by Keystone.  In general, all major paved roads, all primary gravel 
roads, highways, and railroads will be crossed by boring beneath the road or 
railroad.  Detail drawing 21 illustrates a typical bored road or railroad crossing. 
Boring requires the excavation of a pit on each side of the feature, the placement 
of boring equipment in the pit, and boring a hole under the road at least equal to 
the diameter of the pipe.  For long crossings, sections can be welded onto the 
pipe string just before being pulled through the borehole.  Boring will result in 
minimal or no disruption to traffic at road or railroad crossings.  Each boring will 
be expected to take 1 to 2 days for most roads and railroads and up to 10 days 
for long crossings such as interstate or four-lane highways. 

Most smaller, unpaved roads and driveways will be crossed using the open-cut 
method where permitted by local authorities or private owners.  The open-cut 
method will require temporary closure of the road to traffic and establishment of 
detours.  If no reasonable detour is feasible, at least one lane of traffic will be 
kept open, except during brief periods when it is essential to close the road to 
install the pipeline.  Most open-cut road crossings can be finished and the road 
resurfaced in 1 or 2 days.  Keystone will take measures, such as posting signs at 
open-cut road crossings, to ensure safety and minimize traffic disruptions. 

2.18 Adverse Weather 

The Contractor shall restrict certain construction activities and work in cultivated 
agricultural areas in excessively wet soil 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 rutting may cause mixing of topsoil with subsoil layers or 
damage to tile drains; 

excessive buildup of mud on tires and cleats; 

excessive ponding of water at the soil surface; and 

the potential 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 allow; 
using low ground weight, wide-track equipment, or other low impact 
construction techniques; 

limiting work to areas that have adequately 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 tiles; and 
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installing geotextile material or construction mats in problem areas. 

“Stop work” authority will be designated to the chief inspector but will be 
implemented when recommended by the Environmental Inspector. 

2.19 Cultural Resources 

Keystone intends to avoid cultural resources to the extent practicable by 
rerouting the pipeline corridor and related appurtenances, avoiding construction 
activities on properties listed in or eligible for listing in the National Register of 
Historic Places (NRHP), as well as boring or using HDD through culturally sterile 
soils.  

The Contractor shall implement the measures outlined in any unanticipated 
discovery plan or any Programmatic Agreement that is adopted to minimize 
disturbance to cultural sites and shall take immediate action as outlined in the 
Programmatic Agreement if any unanticipated cultural discovery is encountered 
during construction.  

The preferred treatment of any historical property or culturally significant site is 
avoidance. Where required, Keystone will monitor the construction spread using 
a cultural resource monitor working under the direction of a professional who 
meets the standards of the Secretary of the Interior’s Historic Preservation 
Professional Qualification Standards (48 FR 44716, September 29, 1983). 

Prior to commencing construction, Keystone also will provide an appropriate level 
of training to all construction personnel so that the requirements of any 
unanticipated discovery plan or Programmatic Agreement are understood and 
unanticipated discoveries quickly identified. 

In the event an unanticipated cultural discovery is made, the Contractor will 
immediately halt all construction activities within a 100-foot radius, including 
traffic; notify the Keystone Environmental Inspector; and implement interim 
measures to protect the discovery from looting or vandalism.  The appropriate 
federal, state, local, or tribal authorities will be notified of discovery within 48 
hours of the initial find.  Construction will not proceed within the 100-foot radius of 
discovery site until all mitigation measures defined in the Programmatic 
Agreement are concluded and Keystone receives approval from the appropriate 
agencies that construction may resume.  No work or activity within the 100-foot 
buffer area may take place until approvals are communicated at the spread level 
by the lead Environmental Inspector. 

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, gasoline, 
lubricating oils, grease, and hydraulic and other fluids during normal upland applications 
and special applications within 100 feet of perennial streams or wetlands. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

Keystone will prepare a project-specific Spill Prevention Containment and 
Countermeasure (SPCC) Plan.  The Contractor shall provide additional information to 
complete the SPCC Plan for each construction spread, and shall provide site-specific 
data that meets the requirements of 40 CFR Part 112 for every location used for staging 
fuel or oil storage tanks and for every location used for bulk fuel or oil transfer.  Each 
SPCC Plan will be prepared prior to introducing the subject fuel, oil, or hazardous 
material to the subject location. 

3.1 Spill Prevention 

3.1.1 Staging Areas 

Staging areas (including Contractor yards and pipe stockpile sites) shall 
be set up for each construction spread.  Bulk fuel and storage tanks will 
be placed only at Contractor yards. No bulk fuel and storage tanks will 
be placed in the construction ROW. Hazardous materials at staging 
areas shall be stored in compliance with federal and state laws. The 
following spill prevention measures shall be implemented by the 
Contractor: 

 Contractor fuel trucks shall be loaded at existing bulk fuel dealerships 
or from bulk tanks set up for that purpose at the staging area. In the 
former case, the bulk dealer is responsible for preventing and 
controlling spills. 

The Environmental Inspector shall inspect the tank site for 
compliance with the 100-foot setback requirement and approve the 
tank site prior to installing bulk fuel or storage tanks on the 
construction yard. 

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 water's edge. Refueling and lubrication of 
equipment shall be restricted to upland areas at least 100 feet away 
from streams 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. 

Fixed fuel dispensing locations will be provided with secondary 
containment to capture fuel from leaks, drips, and overfills. 

Temporary liners, berms, or dikes (secondary containment) shall be 
constructed around the aboveground bulk tanks, providing 110 
percent containment volume of the largest storage tank or trailer 
within the containment structure, so that potential spill materials shall 
be contained and collected in specified areas. Tanks shall 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 unloading.  Procedures for loading and unloading 
tank trucks shall meet the minimum requirements established by the 
Department of Transportation. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

Drivers of tank trucks are responsible for setting brakes and chocking 
wheels prior to off loading. 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. 

Prior to departure of any tank truck, all vehicle outlets shall be 
examined closely by the driver for leakage, tightened, adjusted or 
replaced to prevent Ieakage while in transit. 

A supply of sorbent and barrier materials sufficient to allow the rapid 
containment and recovery of spills shall be maintained at each 
construction staging area.  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 small quantities of soil become contaminated, 
shovels shall be utilized to collect the soil and the material shall be 
stored in 55-gallon drums.  Large quantities of contaminated soil may 
be bio-remediated on site or disposed in an approved landfill, subject to 
government approval, or collected utilizing heavy equipment, and 
stored in drums or other suitable containers prior to disposal. Should 
contamination occur adjacent to staging areas as a result of runoff, 
shovels or heavy equipment shall be utilized to collect the contaminated 
material.  Contaminated soil shall be disposed of in accordance with 
state and federal regulations. 

Temporary aboveground tanks shall be subject to visual inspection on 
a monthly basis and when the tank is refilled.  Inspection records shall 
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 shall be informed. 

Drain valves on temporary tanks shall be locked to prevent accidental or 
unauthorized discharges from the tank. 

Oil and other hazardous materials stored in 350-gallon totes, 55-
gallon drums, 5-gallon pails, smaller retail-size containers or other 
portable containers will be staged or stored in areas with a secondary 
temporary containment structure.  Secondary containment structures 
may consist of temporary earthen berms with a chemical resistant 
liner, or a portable containment system constructed of steel, PVC, or 
other suitable material. The secondary containment structure will be 
capable of containing 110 percent of the volume of material stored in 
these areas. 

Keystone may allow modification of the above specifications as necessary 
to accommodate specific situations or procedures. Any modifications must 
comply with all applicable regulations and permits. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

3.1.2 Construction Right-of-Way 

The Contractor will ensure that all equipment is free of leaks prior to use 
on the Project and prior to entering or working in or near waterbodies or 
wetlands. Throughout construction, the Contractor will conduct regular 
maintenance and inspections of the equipment to reduce the potential for 
spills or leaks. 

Rubber-tired vehicles (pickup trucks, buses) normally shall 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. 

Each fuel truck that transports and dispenses fuel to construction 
equipment or Project vehicles along the construction ROW or within 
equipment staging and material areas shall 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 condition is 
deteriorated through age, the materials will be replenished prior to 
placing the fueling vehicle back into service. 

The following preventive measures apply to refueling and lubricating 
activities on the construction right-of-way: 

Construction activities shall be conducted to allow for prompt and 
effective cleanup of spills of fuel and other hazardous materials.  Each 
construction crew, including cleanup crews shall have on hand 
sufficient tools and material to stop leaks and supplies of absorbent 
and barrier materials to allow rapid containment and recovery of 
spilled materials.  Crew members must know and follow the procedure 
for reporting spills. 

Refueling and lubricating of construction equipment shall be restricted to 
upland areas at least 100 feet away from streams and wetlands. Where 
this is not possible (e.g., trench dewatering pumps), the equipment shall 
be fueled by designated personnel with special training in refueling, spill 
containment, and cleanup.  The Environmental Inspector shall ensure 
that signs are installed identifying restricted areas. 

No fuel, oil or hazardous material storage, staging, or transfer other 
than refueling will occur within 100 feet of any storm drain, drop inlet, 
or high consequence area (HCA). 

Spent oils, lubricants, filters, etc. shall be collected and disposed of at 
an approved location in accordance with state and federal regulations. 

Equipment shall not be washed in streams. 

Stationary equipment will be placed within a secondary containment if 
it will be operated or require refueling within 100 feet of a wetland or 
waterbody boundary. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

Keystone may allow modification of the above specifications as necessary 
to accommodate specific situations or procedures. Any modifications must 
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 health or the environment. The procedures shall address activities in 
all work areas, as well as during transport to and from the construction right-of-
way and to any disposal or recycling facility.

 3.3 Equipment 

The Contractor shall retain emergency response equipment in all areas where 
hazardous materials are handled or stored. This equipment shall be readily 
available to respond to a hazardous material emergency.  Such equipment shall 
include, but not be limited to, the following:

 first aid 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; and
 

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 supplies;
 

phone or communications radio;
 

2 sets of protective clothing (Tyvek suit, gloves, goggles, boots);


 1 non-sparking shovel;
 

6 plastic garbage bags (20 gallon);
 

10 absorbent socks and spill pads; 


 Hand-held fire extinguisher; 


barrier tape; and
 

2 orange reflector cones.
 

Fuel and service trucks shall carry a minimum of 20 pounds of suitable 
commercial sorbent material. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

The Contractor shall inspect emergency equipment weekly, and service and 
maintain equipment regularly.  Records shall be kept of all inspections and 
services. 

3.4 Emergency Notification 
Emergency notification procedures between the Contractor and Keystone shall 
be established in the planning stages of construction.  A Keystone 
representative shall be identified to serve as contact in the event of a spill during 
construction activities. In the event of a spill meeting government reporting 
criteria, the Contractor immediately shall notify the Keystone representative who, 
in turn, shall notify the appropriate regulatory agencies. 

Any material released into water that creates a sheen must be reported 
immediately to Keystone.  The Contractor is required to notify Keystone 
immediately if there is any spill of oil, oil products, or hazardous materials that 
reaches a wetland or waterbody. Incidents on public highways shall be reported 
to Keystone and the appropriate agencies by Keystone. 

If a spill occurs on navigable waters of the United States, Keystone shall notify 
the National Response Center (NRC) at 1-800-424-8802.  For spills that occur 
on public lands, into surface waters, or into sensitive areas, the appropriate 
governmental agency’s district office also shall be notified.

 3.5 Spill Containment and Countermeasures 

In the event of a spill of hazardous material, Contractor personnel shall: 

identify the product hazards related to the spilled material and implement 
appropriate safety procedures, based on the nature of the hazard; 

notify the appointed Keystone representative; 

control danger to the public and personnel at the site; 

implement spill contingency plans and mobilize appropriate resources and 
manpower; 

isolate or shutdown the source of the spill; 

block manholes or culverts to limit spill travel;

 initiate containment procedures to limit the spill to as small an area as 
possible to prevent damage to property or areas of environment concern 
(e.g., watercourses); and 

commence recovery of the spill and cleanup 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 necessary equipment and 
manpower are mobilized. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

Measures are taken to isolate or shutdown the source of the spill. 

All resources necessary to contain, recover and clean up the spill are 
available. 

Any resources requested by the Contractor from Keystone are provided.

 The appropriate agencies are notified.  For spills which occur on public Iands, 
into surface waters or into sensitive areas, the appropriate federal or state 
managing office shall also be notified and involved in the incident. 

For 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. 

For a spill threatening a waterbody, berms or trenches shall be constructed to 
contain the spill prior to entry into the waterbody. 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 in consultation with spill response specialists and appropriate 
government agencies. 

4.0 	 UPLANDS (AGRICULTURAL, FOREST, PASTURE, RANGE AND GRASS 
LANDS) 

4.1	 Interference with Irrigation Systems 

If existing irrigation systems (flood irrigation, ditch irrigation, pivot, wheel, or 
other type of spray irrigation systems), irrigation ditches, or sheet flow irrigation 
shall be impacted by the construction of the pipeline, the following mitigative 
measures shall be implemented unless otherwise approved or directed by 
Keystone: 

If it is feasible and mutually acceptable to Keystone and the landowner or 
landowner's designate, temporary measures shall be implemented to allow 
an irrigation system to continue to operate across land on which the 
pipeline is being constructed. 

If the pipeline 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. If 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 compensated reasonably for all such crop damages. 

If the pipeline or temporary work areas intersect an operational sheet flow 
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. If an irrigation system interruption results in crop 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

damages, either on the pipeline construction right-of-way or off the 
construction right-of-way, the landowner shall be compensated reasonably 
for all such crop damages. 

Irrigation ditches that are active at the time of construction shall not be 
stopped or obstructed except for the length of time to install the pipeline 
beneath the ditch (typically, one 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 
safe and efficient construction of the pipeline.  The following mitigable measures 
shall be implemented: 

Construction traffic shall be restricted to the construction right-of-way, 
existing public roads, and approved private roads. 

Construction right-of-way boundaries including pre-approved temporary 
workspace shall be clearly staked to prevent disturbance to 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. 

Burning is prohibited on cultivated land.

 Construction right-of-way at timber shelterbelts in agricultural 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 occur.  The following mitigative 
measures shall be implemented during topsoil removal and storage unless 
otherwise approved or directed by Keystone based on site-specific conditions or 
circumstances.  All work shall be conducted in accordance with applicable 
permits. 

In areas designated for topsoil segregation, the actual depth of the topsoil, to 
a maximum depth of 12 inches, will be stripped from: 

o The area excavated above the pipeline; or 

o The area above the pipeline plus the spoil storage; or 

o The area above the pipeline plus the working side; or 

o Entire ROW 

as required by applicable permit agreements with the landowner or as 
dictated by site-specific conditions. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

Stripped topsoil is to be stockpiled in a windrow along the edge of the right-
of-way.  The Contractor shall perform work in a manner to minimize the 
potential for subsoil and topsoil to be mixed. 

Under no circumstances shall the Contractor use topsoil to fill a low area. 

If required due to excessively windy conditions, topsoil piles shall be 
tackified using either water or a suitable tackifier (liquid mulch binder). 

Gaps in the rows of topsoil will be left in order to allow drainage and prevent 
ponding of water adjacent to or on the right-of-way. 

Topsoil shall not be utilized to construct ramps at road or waterbody 
crossings. 

In areas with defined saline or sodic soil concerns, a triple-ditch method will 
be used to segregate problem soils as indicated in Detail 67 and 67A. 

If frozen topsoil conditions are encountered during winter construction, 
specialized construction equipment (i.e. ripping, frozen topsoil cutter, road 
reclaimer, etc) may be required to adequately segregate and conserve 
topsoil resources. 

4.4 Grading 

The objective of grading is to develop a right-of-way that allows the safe 
passage of equipment 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 patterns shall be re-established to the extent practicable.. 

Agricultural areas that have 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 shall be implemented. 

Bar ditches adjacent to existing roadways to be crossed during construction 
shall be adequately ramped with grade or ditch spoil 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: 

providing gaps in the rows of subsoil and topsoil in order to prevent any 
accumulation of water on the land; 
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 preventing obstructions in furrows, furrow drains, and ditches; 

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; and 

installing flumes over the trench for any watercourse where flow is 
continuous during construction. 

4.5 Temporary Erosion and Sediment Control 

4.5.1 General 

Temporary erosion and sediment control measures shall be installed 
immediately after initial disturbance of the soil, 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 be 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 rainfall event of 0.5 inches or greater. The Contractor 
shall repair all ineffective temporary erosion control measures as 
expediently as practicable. 

4.5.2 Sediment Barriers 

Sediment barriers shall be constructed of silt fence, staked hay or straw 
bales, compacted earth (e.g., drivable 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 directed by Keystone.  The Contractor 
is responsible for properly installing, maintaining, and replacing temporary 
and permanent erosion controls throughout construction and cleanup. In 
wetland or riparian zones, the Contractor will install sediment control 
structures along the construction right-of-way edges prior to vegetation 
removal where practicable. The aforementioned sediment barriers may 
be used interchangeably or together depending on site-specific 
conditions.  In most cases, silt fence shall be utilized where longer 
sediment barriers are required. 

Sediment barriers shall be installed below disturbed areas where there is 
hazard of offsite sedimentation. These areas include: 

the base of slopes adjacent to road crossings; 
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the edge of the construction right-of-way adjacent to and upgradient of 
a roadway, flowing stream, spring, wetland, or impoundment; 

trench or test water discharge locations where required; 

where waterbodies or wetlands 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 spoil and 
sediment within the 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 water) wetland crossings as 
necessary to prevent sediment flow into the wetland;  (Sediment 
control 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 to 
contain spoil and sediment within the construction right-of-way. 
Sediment control barriers are not required at “dry” wetlands (Detail 8). 

Sediment barriers placed at the toe of a slope shall be set a sufficient 
distance from the toe of the slope, if possible, in order to increase 
ponding volume. 

Sediment control barriers shall be placed so as not to hinder construction 
operations. If silt fence or straw bale sediment barriers (in lieu of drivable 
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 straw 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 completion 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. Sediment 
shall be removed and placed where it shall not reenter the barrier when 
sediment loading is greater than 40 percent or if directed by Keystone. 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 rejected by the Contractor. 

TRANSCANADA KEYSTONE PIPELINE, LP 21 April 2012 
Rev. 4 



 
 

 

 
    

  
  

 
 

 
 
    

     
  

    
 

 
  

 
 

   
  

 
                                

              
                     
 
     
 

  

 
  

 
 

  
 

   
    

 
  

 

  

 
 

 
 
 

 
  

  
    

CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

The Contractor shall remove sediment barriers, except those needed for 
permanent erosion and sediment control, during cleanup of the 
construction right-of-way. 

4.5.3 Trench Plugs 

The Contractor shall use trench plugs at waterbody and wetland 
crossings at the direction of the Environmental Inspector to prevent 
diversion of water into upland portions of the pipeline trench and to keep 
any accumulated trench water out of the waterbody. Trench plugs shall 
be of sufficient size to withstand upslope water pressure. 

4.5.4 Temporary Slope Breakers (Water Bars) 

The Contractor shall install temporary slope breakers on slopes greater 
than 5% on all disturbed lands at the following recommended spacing:

    Slope (%)   Spacing (feet) 
5 - 15 300

    >15 - 30 200 
>30  100 

The gradient of each slope breaker shall be 2 to 4 percent. 

If so directed by the landowner, the Contractor may not install temporary 
slope breakers (water bars) in cultivated land. 

Temporary slope breakers shall be constructed of soil, silt fence, staked 
straw bales, sand bags, or similar materials authorized by Keystone.  

The Contractor shall direct the outfall 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 
permitted in the landowner agreement 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. 

4.5.5 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 or ditch outlet, 
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sediment barriers, check berms, or other appropriate measures shall be 
used to control erosion. 

4.5.6 Temporary Mulching and Cover Crops 

Unless otherwise directed by Keystone, the Contractor shall apply 
temporary seed and/or mulch on disturbed construction work areas that 
have been inactive for one month or are expected to be inactive for a 
month or more.  The Contractor shall not apply temporary mulch in 
cultivated areas unless specifically requested by the landowner or in 
areas particularly prone to erosion. The Contractor shall not apply mulch 
within wetland boundaries. 

Temporary mulch of straw or equivalent applied on slopes shall be spread 
uniformly to cover at least 75 percent of the ground surface at an 
approximate rate of 2 tons per acre of straw or its equivalent.  Mulch 
application on slopes within 100 feet of waterbodies and wetlands shall 
be increased to an approximate rate of 3 tons per acre. 

All seed that is used as a temporary cover crop will be approved and/or 
provided by Keystone. 

4.5.7 Tackifier 

When wetting topsoil piles with water does not prevent wind erosion, the 
Contractor shall temporarily suspend topsoil handling operations and 
apply a tackifier to topsoil stockpiles at the rate recommended by the 
manufacturer.  The type of Tackifier will be approved by Keystone. 

Should construction traffic, cattle grazing, heavy rains, or other related 
construction activity disturb the tackified topsoil piles and create 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 expedient and efficient manner. 

The Contractor shall utilize one or more of the following mitigative measures as 
applicable and when necessary to reduce compaction on 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; 

using only machinery possessing low ground pressure (tracks or extra-wide 
tires);

 limiting access and thus minimizing the frequency of all vehicle traffic; 

digging ditches to improve surface drainage; 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

using timber riprap, matting, or geotextile fabric overlain with soil; and 

stopping construction for a period of time. 

4.7 Trenching 

The objective of trenching is to provide a ditch of sufficient depth and width with 
a bottom to continuously support the pipeline.  During trenching operations, the 
following mitigative measures shall be implemented unless otherwise approved 
or directed by Keystone based on site-specific conditions or circumstances.  All 
work shall be conducted in accordance with applicable permits. 

Where required, subsoil shall be segregated from topsoil in separate, distinct 
rows with a separation that shall limit any admixing of topsoil and subsoil 
during handling. 

Triple ditch soil handling will be completed at sites identified by Keystone 
according to Detail 67 and 67A to prevent soil degradation. 

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 operations shall be followed as closely as practicable by lower in 
and backfill operations to 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. 
If trenching, pipe installation and backfill operations take place during frozen 

soil conditions, final clean-`up (including additional trench compaction, 
subsoil feathering, final contouring and topsoil replacement) will be delayed 
until the subsoil and topsoil thaw completely the following spring/summer. A 
pronounced subsoil berm will be left over the trench line until final clean-up 
takes place to account for settlement of thawing backfill. Gaps will be left in 
the berm to maintain cross-ROW drainage 

The Contractor shall prepare a blasting plan that is applicable to any locations 
where blasting will be necessary adjacent to existing high pressure pipelines, 
overhead or underground utilities, farm operations, or public crossings. The 
Contractor and its blasting supervisor shall be thoroughly familiar with and 
comply with the rules and regulations of Occupational Safety and Health 
Administration (OSHA) and all federal, state, county and local regulations 
governing blasting operations.  Keystone will file the blasting plan with applicable 
state or local jurisdictions, where required.  Excavation and blasting along the 
ROW may uncover paleontological resources of scientific value.  Keystone will 
consult with the appropriate regulatory agencies in each state on the applicability 
and requirements for Paleontological Resource Protection Plans.  Keystone will 
prepare and file plans addressing vertebrate fossils with any respective states, as 
required. 

Should blasting be necessary for removal of rock, the following mitigative 
measures may be implemented: 
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The Contractor shall use non-electric initiation systems for all blasting 
operations.  If required by the blasting plan, blasting will be monitored for 
vibration levels and peak particle velocity.  This work shall be performed by a 
third-party vibration monitoring consultant hired by and reporting to the 
Constructor Representative.  The Contractor shall arrange for detonations to 
be carried out in cooperation with this consultant. 

Prior to using explosives, the Contractor shall advise residents of the 

immediate area, in order to prevent any risk of accidents or undue 

disturbances.   


No blasting shall be done without approval of the Constructor 
Representative. Prior to any detonation of explosives in the vicinity of a 
loaded line, dwelling, structure, overhead or underground utility, farm 
operation, or public crossings, a minimum of 48 hour’s notice shall be given 
to the Constructor Representative, in order that the appropriate people can 
be notified and the upstream and downstream mainline valves can be 
staffed.  

The Contractor shall obtain all necessary permits and shall comply with all 
legal requirements in connection with the use, storage, and transportation of 
explosives.

 Blasting mats or subsoil may be piled over the trench line to prevent rock 
from being blown outside the construction right-of-way. 

Each blasting location shall be cleared and cleaned up before and after all 
blasting operations. 

Blasting shall be carried out during regular, daylight working hours. 

The Contractor shall at all times protect his workers and the public from any 
injury or harm that might arise from drilling dust and the use of explosives. 

Only workers thoroughly experienced in handling explosives shall be 
permitted to supervise, handle, haul, load or shoot explosives.  In those 
jurisdictions where the licensing of blasters is mandatory, the Contractor 
shall provide the Constructor Representative with proof of the required 
certification for every person so required. 

The drilling pattern shall be set in a manner to achieve smaller rock 
fragmentation (maximum 1 foot in diameter) in order to use as much as 
possible of the blasted rock as backfill material after the pipe has been 
padded in accordance with the specifications. 

Blasting testing of surface-water resources and water wells within 150 feet of 
the centerline will be performed in compliance with all applicable permits. 

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. 
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If trench dewatering is necessary in an area where salt damage to 
adjacent crops is evident, the Environmental Inspector shall conduct a 
field conductivity test on the trench water before it is discharged.  If the 
conductivity of the trench water is determined to potentially affect soil 
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. 

When pumping water from the trench for any reason, the Contractor shall 
ensure that adequate pumping capacity and sufficient hose is available to 
permit dewatering as follows: 

No heavily silt-laden trench water shall 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). 

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 hose 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 Joint Coating, and Lowering In 

The objectives of welding, field joint coating, and lowering in are to provide 
continuous segments of pipeline, to provide corrosion protection to the weld 
areas of the pipeline, and to place the pipeline in the center of the trench, 
without stress, at the required depth of cover.  The following mitigative 
measures shall be followed during pipe welding, field joint coating, and lowering 
in, unless otherwise specified by Keystone in response to site-specific 
conditions or circumstances.  All work shall be conducted in accordance with 
applicable permits. 

Shavings produced during beveling 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 create a continuous line 
of pipe that may be left in the right-of-way for an extended period of time due 
to construction or weather constraints, a gap in the welded pipe shall be 
provided to allow for access at farm road crossings and for passage of 
livestock and wildlife. 

Prior to the application of epoxy powder, urethane epoxy, or other approved 
pipe coatings, a tarp shall be placed underneath the pipe in wetlands to 
collect any overspray of epoxy powder and liquid drippings.  Excess powder, 
liquid, or other hazardous materials (e.g. brushes, rollers, gloves) shall be 
continuously collected and removed from the construction right-of-way and 
disposed of in a manner appropriate for these materials. 
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4.9 Padding and Backfilling 

The objective of padding 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, unless otherwise approved or 
directed by Keystone based on site-specific conditions or circumstances.  All 
work shall be conducted in accordance with applicable permits. 

Excessive water accumulated in the trench shall be eliminated prior to 
backfilling. 

In the event it becomes necessary to pump water from open trenches, the 
Contractor shall pump the water and discharge it in accordance with the 
requirements of the Stormwater Pollution Prevention Plan (SWPPP) in order 
to avoid damaging adjacent areas.  Detail 5 and Detail 6 provide typical 
examples of dewatering structures. 

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 
damage and/or shall correct the damage 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 Clean Water Act. 

Prior to backfilling, all drain tile shall be permanently repaired, inspected, 
and the repair documented as described in Section 5.5. 

Prior to backfilling, trench breakers shall be installed on slopes where 
necessary to minimize the potential for water movement down the ditch and 
potential subsequent erosion. 

During backfill, the stockpiled subsoil shall be placed back into the trench 
before replacing the topsoil. 

Topsoil shall not be utilized for padding the pipe. 

Backfill shall be compacted to a minimum of 90% of pre-existing conditions 
where the trench line crosses tracks of wheel irrigation systems (pivots). 

To reduce the potential for ditch line subsidence, spoil shall be replaced and 
compacted by backhoe bucket or by the wheels or tracks of equipment 
traversing down the trench. 

The lesser of 4 feet or the actual depth of topsoil cover, shall not be 
backfilled with soil containing rocks of any greater concentration or size than 
existed prior to pipeline construction in the pipeline trench, bore pits, or other 
excavations. 

4.10 Cleanup 

The objective of cleanup activities shall be to prepare the right-of-way and other 
disturbed areas to approximate pre-activity ground contours where appropriate 
and to replace spoil and stockpiled material in a manner which preserves soil 
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capability and quality to a degree reasonably equivalent to the original or that of 
representative undisturbed land.  The following mitigative measures shall be 
utilized during cleanup, unless otherwise approved or directed by Keystone 
based on specific conditions or circumstances.  All work shall be conducted in 
accordance with applicable permits. 

Cleanup shall occur immediately following backfilling operations when 
weather or seasonal conditions allow. 

All garbage and construction debris (e.g., lathing, ribbon, welding rods, pipe 
bevel shavings, pipe spacer ropes, end caps, pipe skids) shall be collected 
and disposed of at approved disposal sites. 

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 shall 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. 

Where topsoil has been segregated, subsoil shall not be permanently placed 
on top of topsoil. 

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 diverting surface run-off from the right-of-way to stable and vegetated off 
right-of-way areas. 

During cleanup, temporary sediment barriers such as silt fence and hay bale 
diversions will be removed; accumulated sediment will re-contoured with the 
rest of the ROW; and permanent erosion controls will be installed as 
necessary. 

After construction, all temporary access shall be returned to prior 
construction conditions unless specifically agreed with the landowner or 
otherwise specified by Keystone. 

Warning signs, aerial markers, and cathodic protection test leads shall be 
installed in locations in compliance with U.S. Federal code and in locations 
that shall not impair farming operations where practicable. 

All bridges, fences and culverts existing prior to construction shall be 
restored to meet or exceed approximate pre-construction conditions. 
Caution shall be utilized 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 
permanent fence unless otherwise requested by the landowner. 
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CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

4.11 Reclamation and Revegetation 

The objectives of reclamation and revegetation 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 circumstances.  
However, all work shall be conducted in accordance with applicable permits. 

4.11.1 Relieving Compaction 

Compaction will typically be relieved in subsoils that have received 
substantial construction traffic, as determined by Keystone, prior to replacing 
and respreading topsoil.  Compaction will typically not be relieved in topsoils 
that have been left in place and that have not been driven on.  Any rock that 
is brought to the surface during decompaction activities will be removed until 
the quantity, size, and distribution of rock is equivalent to that found on 
adjacent land as determined by the Environmental Inspector.   Compaction 
will typically be relieved as follows: 

Compacted cropland compacted shall be ripped a minimum of 3 
passes at least 18 inches deep and all pasture shall be ripped or 
chiseled a minimum of three passes at least 12 inches deep before 
replacing topsoil. 

Areas of the construction right-of-way that were stripped for topsoil 
salvage shall be ripped a minimum of 3 passes (in cross patterns, as 
practical) prior to topsoil replacement.  The approximate depth of 
ripping shall be 18 inches (or a lesser depth if damage may occur to 
existing drain tile systems).  After ripping, the subsoil surface shall be 
graded smooth and any subsoil clumps broken up (disc and harrow) 
in an effort to avoid topsoil mixing. 

The de-compacted construction right-of-way shall be tested by the 
Contractor at regular intervals for compaction in agricultural and 
residential areas.  Tests shall be conducted on the same soil type 
under similar moisture conditions in undisturbed areas immediately 
adjacent to the right-of-way to approximate pre-construction 
conditions.  Penetrometers 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 up to a maximum of 12 inches.  Topsoil 
compaction on cultivated fields shall be alleviated with cultivation 
methods by the contractor. 

If there is any dispute between the landowner and Keystone as to 
what areas need to be ripped or chiseled, the depth at which 
compacted areas should be ripped or chiseled, or the necessity or 
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rates of lime and fertilizer application, the appropriate NRCS shall be 
consulted by Keystone and the landowner. 

Plowing under of organic matter including wood chips and manure, or planting of 
a green crop such as alfalfa to decrease soil bulk density and improve soil 
structure or any other measures in consultation with the Natural Resource 
Conservation Service (NCRS) shall be considered if mechanical relief of 
compaction is deemed not satisfactory.  

In the first year after construction, Keystone will inspect the ROW to identify 
areas of erosion or settling.  Subsequently, Keystone will monitor erosion and 
settling through aerial patrols, which are part of Keystone’s Integrity 
Management Plan, and through landowner reporting. Landowner reporting will 
be facilitated through use of Keystone’s toll-free telephone number, which will be 
made available to all landowners on the ROW. Landowner reporting also may 
be facilitated through contact with Keystone’s field offices. 

Keystone plans to minimize impacts on soil productivity that may result from 
construction activities, but recognizes that some short- to long-term decreases 
in agricultural productivity are possible.  Keystone recognizes its responsibility to 
restore agricultural productivity on the pipeline ROW and to compensate 
landowners for demonstrated decreases in productivity that may result from any 
degradation of agricultural soils along the ROW. 

4.11.2 Rock Removal 

Rocks that are exposed on the surface due to construction activity 
shall be removed from the right-of-way prior to and after topsoil 
replacement  This effort will result in an equivalent quantity, size and 
distribution of rocks to that found on adjacent lands, as determined 
by the Environmental Inspectors. 

Clearing of rocks may be carried out with a mechanical rock picker or 
by manual means, provided that preservation of topsoil is assured. 
Rock 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 soil pH modifier 
materials and formulations) commonly used for agricultural soils in the 
area and in accordance with written recommendations from the local soil 
conservation authority, land management agencies, or landowner. 
Amendments shall be incorporated into the normal plow layer as soon as 
possible after application. 
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4.11.4 Seeding 

The final seed mix shall be based on input from the local Natural 
Resource Conservation Service 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 months of seed testing shall be approved 
by Keystone prior to use.  Seeding shall follow cleanup and topsoil 
replacement as closely as possible.  Seed shall be applied to all 
disturbed surfaces (except cultivated fields unless requested by the 
landowner) as indicated on the construction drawings 

If mulch was applied prior to seeding for temporary erosion control, 
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; and to 
support an adequate seedbed; and to ensure that seed incorporation 
or soil packing equipment can operate without becoming plugged 
with mulch. 

Identified seeding areas shall be seeded as specified by Keystone.  
Seeding rates shall be based on pure live seed.  

Weather conditions, construction right-of-way constraints, site 
access, topography and soil type shall influence the seeding method 
to be used (i.e., drill seeding versus broadcast seeding). 

The Contractor shall delay seeding as directed by Keystone until the 
soil is in the appropriate condition for seeding. 

The Contractor shall use a Truax brand or Keystone approved 
equivalent-type drill seeder equipped with a cultipacker designed and 
equipped to apply grass and grass-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 
to 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 shall operate drill seeders at an appropriate speed so 
the specified seeding rate and depth is maintained, as directed by 
Keystone. 

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 consistent with the local or 
regional agricultural practices. 
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Broadcast or hydro seeding, used in lieu of drilling, shall utilize 
NRCS-recommended seeding rates. Where seed is broadcast, the 
Contractor shall use a harrow, cultipacker, or other equipment 
immediately following broadcasting to incorporate the seed to the 
specified depth and to firm the seedbed. 

The Contractor 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 uniform, mat-like covering of 
the ground. 

Keystone shall work with landowners to discourage intense livestock 
grazing of the construction right-of-way during the first growing 
season by utilization of temporary fencing or deferred grazing, or 
increased grazing rotation frequency. 

4.11.5 Permanent Erosion and Sediment Control 

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 control 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 trench 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 other suitable 
materials by the Contractor (Detail 7). The Contractor shall not 
use topsoil in trench breakers. 
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4.11.5.2 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 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. In general, 
permanent slope breakers should be installed immediately 
downslope of all trench breakers.  Permanent slope breakers 
shall be installed as specified on 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 to 
four percent unless otherwise approved by Keystone based on 
site-specific conditions. 

The Contractor shall 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. 

4.11.5.3 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 to cover at least 75 percent of the ground surface 
at an approximate rate of 2 tons per acre of straw or its 
equivalent.  The Environmental Inspector may reduce the 
application rate or forego mulching an area altogether if there is 
an adequate cover of rock or organic debris to protect the slope 
from erosion, or if annual companion crops have stabilized the 
soil. 

Mulch application includes straw mulch, hydro mulch and 
tackifier or other materials as approved by Keystone. 

The Contractor shall use mulch that is free of noxious weeds. 
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The Contractor shall apply mulch immediately following seeding. 
The Contractor shall not apply mulch 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 anchoring.  The Contractor shall anchor mulch 
immediately after application to minimize loss by wind and 
water. 

When anchoring (straw crimping) by mechanical means, the 
Contractor shall use a tool specifically designed for mulch 
anchoring with flat, notched disks to properly crimp the mulch to 
a depth of 2 to 3 inches.  A regular farm disk shall not be used to 
crimp mulch. The crimping of mulch shall be performed across 
the slope of the ground, not parallel to it.  In addition, in areas of 
steep terrain, tracked vehicles may be used as a means of 
crimping mulch (equipment running up and down the hill to leave 
crimps perpendicular to the slope), provided they leave 
adequate coverage of mulch. 

In soils possessing high erosion potential, the Contractor may be 
required to make two passes with the mulch-crimping tool; 
passes must be as perpendicular to the others as possible. 

When anchoring with liquid mulch binders (tackifiers), the 
Contractor shall use a biodegradable tackifier derived from a 
vegetable-based, organic source. The Contractor shall apply 
mulch binders at rates recommended by the manufacturer. 

The Contractor shall limit the use of tackifiers for anchoring 
straw and the use of hydromulch and tackifier to areas that are 
too steep or rocky to safely or effectively operate mechanical 
mulch-anchoring tools. No asphalt-based tackifiers shall be 
used on the Project. 

4.11.5.4 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 control matting made of 
biodegradable, natural fiber such as straw or coir (coconut fiber). 

The Contractor shall prepare the soil surface and install the 
erosion control matting to ensure it is stable and the matting 
makes uniform contact with the soil of the slope face or stream 
bank with no bridging of rills, gullies, or other low areas. 

TRANSCANADA KEYSTONE PIPELINE, LP 34 April 2012 
Rev. 4 



 
 

 

 
    

  
 

 
 

 
 

  
 

 
    

 
   

 
 

 
  

 
 

 
    

   
 

   
 

 
  

  
   

  
 

  
   

  
 

 
  

 
  

    

   
 

  
  

  
  

CONSTRUCTION MITIGATION AND RECLAMATION PLAN
 

4.11.5.5 Riprap and Stream Bank Stabilization 

Disturbed banks of streambeds and waterbodies shall be 
restored to their approximate original contours unless otherwise 
directed.  Erosion protection shall be applied as specified in the 
construction drawings. 

Most restored banks will be protected through the use of flexible 
channel liners installed as specified in Detail 19. 

 If the original stream bank is excessively steep and unstable 
and/or flow conditions are severe, a more stable final contour 
may be specified and alternate stabilization measures may be 
installed. 

Alternate stabilization measures may consist of rock riprap, bio-
stabilization, or engineered structures such as brush layering, 
logwalls, cribwalls, or vegetated geo-grids.  See Details 20, 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 extend from the stabilized streambed to the top of 
the stream bank.  Native rock shall be utilized wherever 
practicable. 

4.11.6 Fences 

Upon completion of all backfilling, cleanup, and restoration, including 
mulching and seeding of the construction right-of-way, permanent repairs 
shall be made to all fences by using either the original material or good 
quality new material similar to existing fences. 

Historic fences shall be carefully reassembled by hand from the original 
material. Where the original material has deteriorated to a state that 
makes it unsalvageable, replacement material similar to the original shall 
be used if possible. 

4.11.7 Farm Terraces 

Keystone will work with landowners and farm service agencies to ensure 
restoration of farm terraces to their pre-construction function.  Keystone 
may elect to negotiate a fair settlement with the landowner to employ a 
local land leveling contractor to restore the terrace. 

Before any groundwork is performed in areas with farm terraces, 
Keystone will conduct a civil survey to document the location and 
contours of each terrace.  Both the channel contour and the terrace berm 
will be surveyed within the construction right-of-way and up to 100 feet 
on either side of the ROW boundaries.  The pre-construction survey will 
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provide a baseline to ensure the proper restoration of the terrace 
following construction. 

The Contractor will maintain the pre-disturbance drainage of water along 
the terrace channel and will install temporary flume pipe for this purpose. 
As necessary, temporary erosion control measures such as water bars 
and sediment barriers will be installed and maintained throughout 
construction to reduce the potential for soil erosion along or off the 
construction ROW. 

Following installation of the pipe, the trench will be backfilled, and the 
Contractor will restore the terrace contours as agreed to with the 
landowner. 

Should the landowner agree to have a local contractor restore the 
terraces, the Contractor will backfill the trench and restore the terrace 
using typical compaction methods for pipeline construction with the 
understanding that the landowner’s contractor will re-excavate the 
location and re-install the terrace utilizing land levelling equipment and 
special compaction methods. 

Should the landowner desire the Contractor to restore the terraces, the 
pipeline contractor will compact the trench before the terrace berm is 
replaced.  Following restoration of the terraces, final contours and grades 
will be re-surveyed and documented with survey notes.  Keystone will 
perform post-construction monitoring and inspection with the landowner’s 
concurrence.  Should the terraces require further work, Keystone will 
either compensate the landowner to perform the work or arrange for a 
local contractor to perform the work. 

4.11.8 Right-of-Way and Pipeline Markers 

Upon completion of all backfilling, cleanup 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, 
railroads, fence lines, stream crossings, and other areas where the 
pipeline markers do not conflict with intended land use. 

4.12 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 Keystone based on site-specific conditions or circumstances.  All 
work shall be conducted in accordance with applicable permits. 

Access across the right-of-way during construction shall be provided at 
locations requested by landowners, if practicable. 

Shavings produced during pipe bevel operations are to be removed 
immediately to ensure that livestock and wildlife do not ingest this material. 
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 Litter and garbage shall be collected and removed from the construction site 
at the end of the day’s activities. 

Temporary gates shall be installed at fence lines for access to the 
construction right-of-way.  These gates shall remain closed at all times.  
Upon completion of construction, the temporary gates shall be removed and 
the permanent fence replaced. 

Feeding or harassment of livestock or wildlife is prohibited. 

Construction personnel shall not be permitted to have firearms or pets on the 
construction right-of-way.   

All food and wastes shall be stored and secured in vehicles or appropriate 
facilities. 

Areas of disturbance in native range shall be seeded with a native seed mix 
after topsoil replacement. 

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. 

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.  Keystone will address mitigation, reclamation and remediation 
measures with individual landowners and comply with any applicable state 
requirements.  These measures include non-vegetative remediation to reverse 
impacts on windbreaks, shelterbelts, and living snow fences. Where the 
pipeline follows an existing ROW in forested areas, Keystone attempted to route 
the pipeline as close as practical to the existing ROW. All work shall be 
conducted in accordance with applicable permits. 

Prior to the start of clearing activity, right-of-way boundaries, including pre-
approved temporary workspaces, shall be clearly staked to prevent disturbance of 
unauthorized areas. 

If trees are to be removed from the construction right-of-way, 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 commercial or other value to the landowner, Keystone shall 
allow the landowner the right to retain 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 may 
salvage all marketable timber from designated areas. 
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Tree stumps shall be grubbed to a maximum of 5 feet on either side of the trench 
line and where necessary for grading a level surface for pipeline construction 
equipment to operate safely. 

Keystone shall follow the landowner's or landowner designee'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, etc., or complete removal from any 
affected property. 

Timber salvage operations shall use cut-off-type saw equipment.  Felling shall be 
undertaken in a manner that minimizes butt shatter, breakage, and off ROW 
disturbance. Skidders or alternate equipment shall be used to transport salvaged 
logs to stacking sites. 

Trees shall be felled to fall toward the center line of the right-of-way to avoid 
breaking trees and branches off ROW.  Leaners (felled trees that inadvertently fall 
into adjacent undisturbed vegetation) shall be salvaged. 

Trees and slash falling outside the right-of-way shall be recovered and disposed.. 

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 trucks 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. 

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. 

All tree wastes, stumps, tree crowns, brushes, branches, and other forest debris 
shall be either burned, chipped (using a mobile chipper), or removed from the 
right-of-way according to Keystone instructions contained in the specific mitigation 
measures.  Burial of this waste material on the site by the Contractor shall require 
the landowner’s authorization.  Chips must not be spread over cultivated land. 
However, they may be spread and incorporated with mineral soil over the forest 
floor at a density that shall not prevent revegetation of grass. 

Stump removal and brush clearing shall be done with bulldozers equipped with 
brush rakes to preserve organic matter. 

Decking sites shall be established:  (1) approximately 2000 feet apart in timbered 
areas; (2) on sites located on approved temporary workspace in existing cleared 
areas; (3) in non-merchantable stands of timber; or (4)  if no other options are 
available, in merchantable timber stands.  Deck sites shall be appropriately sized 
to accommodate the loading equipment. 

If the landowner does not want the timber, the Contractor shall remove decked 
timber from the construction right-of-way and transport it to a designated all-
weather access point or mill 

4.14 Residential and Commercial/Industrial Areas 

4.14.1 Residential and Commercial Areas 
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The principal measures that shall be used to mitigate impacts on existing 
residential and commercial areas include the following unless otherwise 
directed or approved by Keystone based on site-specific conditions or 
circumstances.  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 from construction activities;  

to the extent possible, preserving mature trees and landscaping while 
ensuring the safe operation of construction equipment; 

fencing the edge of the construction work area that is within 25 feet to a 
residence for a distance of 100 feet on either side of the residence to 
ensure that construction equipment and materials, including the spoil 
pile, remain within the construction work area; 

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 techniques; 

ensuring that construction proceeds quickly through such areas, thus 
minimizing exposure to nuisance effects such as noise and dust; 

maintaining access and traffic flow during construction activities, 
particularly for emergency vehicles; 

cleaning up construction trash and debris daily; 

fencing or plating open ditches during non-construction activities; 

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 be backfilled immediately after pipe installation; and 

immediately after backfilling the trench, restoring all lawn areas, 
shrubs, specialized landscaping, fences, and other structures within 
the construction work area to its pre-construction appearance or the 
requirements of the landowner. Restoration work shall be done by 
personnel familiar with local horticultural and turf establishment 
practices. 

to the extent possible, preserving mature trees and landscaping while 
ensuring the safe operation of construction equipment; 

4.14.2 Site-Specific Plans 
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For any residence or commercial/industrial building closer than 25 feet to 
the construction work area, Keystone shall prepare a site-specific 
construction plan.  The plan shall include: 

a description of construction techniques to be used; 

a dimensioned site plan that shows, at 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 obstacles including landscaping, trees, 
structures, roads, parking areas, ditches, and streams; and 

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. 

4.14.3 Landowner Complaint Resolution Procedure 

Keystone shall implement a landowner complaint procedure as follows: 

Landowners should first contact the construction spread office to 
express their concern over restoration or mitigation of environmental 
damages on their property. The Construction Manager or his 
designated representative shall respond to the landowner within 24 
hours of receipt of the phone call. 

If the landowner has not received a response or is not satisfied with the 
response, he can contact Keystone’s representative at 1-877-880-4881. 
The landowner should expect a response within 48 hours. 

4.15 Fragile Soil Clean-up and Reclamation/Revegetation 

4.15.1 General 

Fragile soil types are a result of the high percentage of sand content that 
exists within the surficial soil. Theses soil types exist within regions found 
in southern South Dakota and central Nebraska and fragile due to their 
inherent high wind and water erosion potential, low water holding capacity 
and arid nature of the region, rolling to steep terrain and usually consists 
of predominantly native prairie landscapes and supports a variety of uses 
such as livestock grazing, wildlife habitat and recreational opportunities. 

4.15.2 Right-of-way Construction 

KXL will educate construction personnel regarding these areas 
and the necessity to strictly adhere to Project Best Management 
Practices (BMPs) designed to minimize impacts. 
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Minor route re-alignments will be incorporated through these 
areas to avoid particularly erosion-prone locations, such as ridge 
tops and existing blowouts as much as practicable. 

KXL will avoid highly saturated areas, such as wetland, to the 
maximum extent possible. 

Construction soil handling procedures will strive to reduce the 
width of disturbance to the native prairie landscape by adopting 
“Trench-line or Blade-width stripping procedures where 
practicable. 

Topsoil conservation will be conducted on all areas where 
excavation occurs.  

Topsoil piles will be protected from erosion through matting, 
mulching, watering or tackifying as deemed practicable. 

Traffic management limitations will be employed on specific areas 
possessing high erosion potential or sensitive habitat. 

4.15.3 Right-of-Way Reclamation 

Native seed mixes will be developed with input from the local 
NRCS offices and through collaboration with regional experts.  All 
seed will be certified noxious weed-free and will be calculated on 
a pure live seed (PLS) basis. 

Straw or native prairie hay may be used as mulch, applied to the 
right-of-way and crimped into the soil to prevent wind erosion. All 
mulch will be documented as noxious weed-free. 

Land imprinting may be employed to create impressions in the 
soil, thereby reducing erosion, improving moisture retention and 
creating micro-sites for seed germination. 

Sediment logs or straw wattles will be used in place of slope 
breakers (short terraces) that are constructed of soil. Using 
sediment logs will result in less soil disturbance to the right-of-
way.

 Photodegradable matting will be applied on steep slopes or areas 
prone to extreme wind exposure such as north- or west-facing 
slopes and ridge tops. Biodegradable pins will be used in place of 
metal staples to hold the matting in place. 

Keystone will work with landowners to evaluate fencing the right-
of-way from livestock, or alternatively, provide compensation to 
rest a pasture until vegetation can become established. 
Management concerns such as livestock access to water or 
movement within a pasture would be incorporated as necessary. 

4.15.4 Post-Construction 

Keystone is committed to post-construction monitoring and repair and will 
monitor reclamation on the right-of-way for several years and repair 
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erosion and reseed poorly revegetated areas as necessary. During 
monitoring, landowners are informed of our efforts and intentions. 

A noxious weed management plan will be established on these lands 
pending consultation with state and county experts 

4.16 Operations and Maintenance 

Operations and maintenance programs, such as vegetation management, 
pipeline maintenance, integrity surveys, and hydrostatic testing, may have an 
impact on the final reclamation of the right-of-way.  To ensure the integrity of the 
facility and land surface reclamation of the right-of-way is maintained after 
completion of construction and that regulatory requirements are adhered to 
during operations, the following measures shall be implemented unless 
otherwise directed by Keystone in response to site-specific conditions or 
circumstances.  All 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 compensating to the landowner to reclaim the 
area. 

Trench depressions on ditch line that may interfere with natural drainage, 
vegetation establishment, or land use shall be repaired as expediently as 
practicable by Keystone or by compensating the landowner to repair the 
area. 

Post-construction monitoring inspections shall be conducted after the first 
growing season to determine the success of revegetation, unless otherwise 
required by permit.  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 monitoring shall be conducted unless otherwise 
required by permit. 

In non-agricultural areas, revegetation shall be considered successful if, 
upon visual survey, the density and cover of non-nuisance vegetation are 
similar in density and cover to adjacent undisturbed lands, unless otherwise 
required by permit. 

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 by any applicable 
plan and in conjunction with the landowner. 

Keystone shall be responsible for correcting tile line or irrigation system 
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repairs that fail, provided those repairs were made by Keystone.  Keystone 
shall not be responsible for tile line or irrigation system repairs which 
Keystone compensated the landowner to perform. 

When requested by owners in cultivated land, Keystone shall monitor the 
yield of land impacted by construction with the help of agricultural 
specialists.  If yield deficiencies are indicated compared to yields on 
unaffected land, Keystone will compensate the landowner for reduced yields 
and shall implement procedures to return the land to equivalent capability. 

In residential areas, landowners may use the right-of-way provided they do 
not interfere with the rights granted to Keystone.  Trees, bushes, structures, 
including houses, tool sheds, garages, poles, guy wires, catch basins, 
swimming pools, trailers, leaching fields, septic tanks, and any other objects 
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 tenant 
throughout the operating life of the pipeline to allow expedient 
communication of issues and problems as they occur.  Keystone shall 
provide the landowner with corporate contact information for these purposes. 
Keystone shall work with landowners to prevent excessive erosion on lands 
disturbed by construction.  Reasonable methods shall be implemented to 
control erosion.  These 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. 

If the landowner and Keystone cannot agree upon a reasonable method to 
control erosion on the landowner's property, the recommendations of the 
appropriate NRCS office shall be considered by Keystone and the 
landowner. 

5.0 DRAIN TILE SYSTEMS 

5.1 General 

If underground drainage tile is damaged by the pipeline installation, it shall be 
repaired in a manner that ensures the tile line's proper operating condition at the 
point of repair. Keystone may elect to negotiate a fair settlement with the 
affected county or landowner for repair of the damaged drain tile. In the event 
the landowner chooses to 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 of the pipeline, to inspect the proper 
repair of drain tiles, and to provide post-construction monitoring to determine any 
impacts caused by repair of drain tiles. Since all public and private drain tile 
systems are unique, i.e., varying age, depth of cover, type of material, geometry on 
the land, etc., 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 develop site specific methodology to mitigate damage and to repair drain 
tiles affected by construction of the Project. A typical right-of-way layout and typical 
orientation for crossing drain tiles is provided in Detail 25. Typical header and main 
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crossovers are provided in Details 26 and 27.  Actual measures will be developed 
based on site-specific information unique to specific installations.  However, all work 
will be conducted in accordance with applicable permits. 

5.2 Identification and Classification of Drain Tile Systems 

Personnel shall attempt to identify and classify existing drain tile systems by 
meeting with local public officials and county engineers, and individual private 
landowners and tenants. 

5.2.1 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 documented on the Project’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 or easement instruments on 
the drain tiles shall be acquired as well as any requirements of the local 
authority for installation of the pipeline. 

5.2.2 Privately Owned Drain Tiles 

Right-of-way agents shall meet with landowners and tenants of privately 
owned land along the route.  As a minimum, the right-of-way agents shall 
ascertain the data concerning drain tiles outlined in a landowner 
questionnaire.  The questionnaire requests 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-of-
way personnel in negotiating payments for easements and damages and by 
engineering or construction personnel for inclusion in specifications for the 
construction Contractor. 

5.3 Mitigation of Damage to Drain Tile Systems 

Keystone shall undertake mitigation measures to reduce damage to publicly and 
privately owned drain tile systems prior to and during installation of the pipeline. 

5.3.1 Non-interference with Drain Tile 

The Project shall be installed at a depth of cover and elevation so as not to 
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 Right-
of-Way Layout/Soil Handling, represents a typical drain tile crossing by the 
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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 if disturbed, may 
require excessive pumping/dewatering of the pipe trench unless temporarily 
repaired and maintained until permanently repaired. 

Keystone shall review drain tile mains and consider their size, flow rate, type 
of material, depth of cover, and geographic location.  If determined to be 
practicable and reasonable for construction, the drain tile main shall not be 
cut and repaired during mainline installation (a pipe section shall be left out 
and installed by a tie-in crew without damaging the drain tile main). 

5.3.3 Relocation or Replacement 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” 
parallel to the existing pipeline with periodic jump overs as depicted on 
Detail 26, Header/Main Crossovers of Keystone XL 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 Project. The existing header will be 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’s property by a significant quantity, 
thereby reducing the risk that repairs will fail. 

5.3.4 Future Drain Tiles/Systems 

Keystone shall attempt to determine where public agencies and private 
landowners or tenants are proposing to install drain tile systems in the 
future. These locations shall be input into an electronic spreadsheet by 
county, township, range, and section; landowner or responsible public 
agency; and proposed size and depth of cover. Keystone shall endeavor to 
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 mitigation 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 
to provide additional soil depth to protect existing drain tiles; 
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restricting the work of the pipe lower in crew if ground conditions are too 
wet to adequately support the heavy equipment; 

limiting travel of heavy equipment the working lane of the construction 
right-of-way where possible; 

limiting travel of heavy equipment to one pass over the drain tile per 
work crew where possible; and 

removing and replacing topsoil during drain tile replacement should tile 
be crushed on the working side of the right-of-way. 

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. 

5.4.1 Local Drain Tile Contractor Repair 

Keystone shall identify and qualify local drain tile contractors in the 
geographical area of the pipeline route from interviews with local public 
officials, landowners, tenants, and 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 acceptable to the landowners and tenants. 

5.4.2 Pipeline Contractor Repair 

In the event local drain tile contractors are not available to subcontract the 
supervision and repair, permanent repair shall be made with the 
Contractor’s supervision, equipment, and labor. 

5.4.3 Landowner/Tenant Repair 

The landowner or tenant may agree to take responsibility for the permanent 
repair of his drain tiles if not precluded by regulatory agency. The 
landowner or tenant shall be requested to ensure his ability to coordinate 
and complete the drain tile repair in a timely manner to allow the pipeline 
Contractor to completely backfill 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 Contractor shall endeavour to locate all tile lines within the construction 
right-of-way prior to and during installation so repairs can be made if necessary. 

5.5.1 Temporary Repairs During Construction 

Drain tiles damaged or cut during the excavation of the trench shall be 
marked with a lath and ribbon in the spoil bank.  Care shall be taken to 
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locate markers where the chance of disturbance shall be minimized and a 
written record maintained of each drain tile crossing.  A work crew following 
the pipeline trench crew shall complete a temporary repair to allow 
continuing flow.  Detail 28, Temporary Drain Tile Repair, depicts the 
materials and installation procedure to complete the temporary repair.  If a 
drain tile line shall not be temporarily repaired, the open ends of the drain 
tile shall be screened to prevent entry of foreign materials and small 
animals. 

5.5.2 Permanent Repairs 

Permanent repairs shall be made for all drain tiles damaged by installation 
of the pipeline. 

5.5.2.1 Ditch Line Only 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 backfilled and within 14 days of construction 
completion, weather and soil conditions permitting. 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 county 
inspectors, where applicable, and the landowner or tenant. 
Detail 29, Permanent Repair Method of Drain Tiles, depicts the 
minimum materials and installation procedure to complete a 
permanent repair. 

5.5.2.2 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 
original or better condition. 
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5.6 Inspection/Acceptance of Drain Tile Repairs 

Drain tile repairs shall be inspected by Keystone construction inspectors, county 
inspectors, as applicable, and the landowner or tenant or his representative. 

Keystone shall designate inspector(s) for the sole purpose and responsibility for 
inspection of all repairs of drain tiles.  These inspectors shall 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 
jurisdictions familiar with drain tile installation and repair.  In the event that a 
sufficient quantity of inspectors from these sources is not available, Keystone shall 
conduct in-the-field training seminars on drain tile repair for additional inspection 
personnel. 

Inspection personnel shall observe the permanent repair of all drain tiles to ensure 
the replacement drain tile is: (1) the proper size and type; (2) installed at the proper 
grade; (3) properly supported and backfill beneath the drain tile is properly placed 
and compacted; and (4) properly tied into the existing drain tile.  The inspection 
shall be documented on the Drain Tile Inspection Report Form. 

A drain tile repair shall not be accepted until Keystone’s construction inspector and 
the landowner or tenant or designated representative approves the inspection form. 
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6.0 WETLAND CROSSINGS 

6.1 General 

Wetland boundaries shall be clearly marked in the field with signs and/or highly 
visible flagging during construction. 

In the event a waterbody crossing is located within or adjacent to a wetland 
crossing, the measures of both Section 6 - Wetland Crossings and Section 7 - 
Waterbodies and Riparian Lands shall be implemented to the extent practicable. 

A dry wetland is defined in Section 6.5.1. In these wetlands, equipment can 
traverse the wetland without the support of mats or timber riprap. 

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 environment types, supplemental support in the form 
of timber riprap or prefabricated equipment mats may be required for 
construction equipment to safely and efficiently operate. 

A flooded wetland involves the presence of standing water over much of the 
wetland area.  Equipment typically cannot traverse the wetland and must 
generally move around that portion of the area.  Access is typically limited to 
marsh backhoes or equipment working from flexifloats or equivalents. 

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. 

6.2 Easement and Workspace 

The Contractor shall maintain wetland boundary markers during construction in 
all areas and until permanent seeding is complete in non-cultivated 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 require utilization of a 
greater width and unless the USACE or other regulatory authority authorizes a 
greater width. 

The Contractor shall locate extra work areas (such as staging areas and 
additional spoil storage areas) shall be 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 to the minimum needed to construct the wetland crossing. 
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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 public roads and private roads 
acquired by Keystone from the landowner shown on the construction drawings. 

To the extent practicable, the Contractor’s construction equipment operating 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 construction right-of-way. 

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 site-specific 
conditions: 

wide-track or balloon-tire construction equipment; and 

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 maintained by the Contractor throughout construction 
and reinstalled as necessary. In the travel lane, these may incorporate 
removable sediment barriers or drivable berms. Removable sediment barriers 
can be removed during the construction day, but shall be re-installed after 
construction has stopped for the day or when heavy precipitation is imminent. 
The Contractor shall maintain sediment barriers until replaced by permanent 
erosion controls or restoration of adjacent upland areas is complete. The 
Contractor shall not install sediment barriers at wetlands designated as “dry” 
unless otherwise specified by Keystone. 

Where standard wetlands 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 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.  All work shall be conducted in accordance with applicable 
permits.  

limit the duration of construction-related disturbance within wetlands to the 
extent practicable; 
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use no more than two layers of timber riprap to stabilize the construction 
right-of-way; 

cut vegetation off at ground level leaving existing root systems in place and 
remove it from the wetland for disposal; 

limit pulling of tree stumps and grading activities to directly over the trench 
line unless safety concerns require the removal of stumps from the working-
side of the construction ROW; 

segregate a maximum of 12 inches of topsoil from the area disturbed by 
trenching in dry wetlands, where practicable; 

restore topsoil to its approximate original stratum, after backfilling is 
complete; 

dewater the trench in a manner to prevent erosion and heavily silt-laden 
flowing directly into any wetland or waterbody; 

remove all timber riprap and prefabricated equipment mats upon completion 
of construction; 

locate hydrostatic test manifolds outside wetlands and riparian areas to the 
maximum extent practicable; 

prohibit storing hazardous materials, chemicals, fuels, lubricating oils, or 
perform concrete coating activities in a wetland, or within 100 feet of any 
wetland boundary; 

perform all equipment maintenance and repairs upland locations at least 100 
feet from waterbodies and wetlands; 

avoid parking equipment overnight within 100 feet of a watercourse or 
wetland; 

prohibit washing equipment in streams or wetlands; 

install trench breakers and/or seal the trench to maintain the original wetland 
hydrology, where the pipeline trench may drain a wetland; 

attempt to refuel all construction equipment in an upland area at least 100 
feet from a wetland boundary (otherwise follow the procedures outlined in 
Section 3); and 

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 to 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. 

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.  All work shall be 
conducted in accordance with applicable permits. 

6.5.1 Dry Wetland Crossing Method 
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Topsoil 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 crossing 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 construction is 
maintained through the wetland. 

Where extra work areas (such as staging areas and additional spoil 
storage areas) are designated on the construction drawings, they may 
be placed no closer than 10 feet from the wetland's edge. 

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 line or adjacent to the wetland in a designated extra 
workspace.  Based upon the length of a standard wetland crossing and 
presence of sufficient water to float the pipe, the Contractor may elect to 
install a standard wetland crossing utilizing the “push/pull” 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 unique to standard wetlands include: 

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 timber riprap or timber mats; and 

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 

Where standing surface water or high groundwater levels make trenching 
difficult, trench widths 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 designated extra workspace. Using 
floatation devices, the pipe string is pushed and pulled from the extra 
workspace to the trench. 

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. 
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Clean metal barrels or Styrofoam floats may be used to assist in the 
flotation of the pipe.  Metal banding shall be used to secure the barrels or 
floats to the pipe.  All barrels, floats, and banding shall be recovered and 
removed upon completion of lower in.  Backfill 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 and other 
construction debris shall be removed upon completion of construction. As much 
as is feasible, the Contractor shall replace topsoil and restore original contours 
with no crown over 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 control measures and revegetation, 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 adjacent upland areas.  The Contractor shall locate the 
trench breaker immediately upslope of the slope breaker. 

The Contractor shall not use fertilizer, lime, or mulch in wetlands unless required 
in writing by the appropriate land management agency. 

All wetland areas within conservation lands or easements will be restored to a 
level consistent with any additional criteria established by the relevant managing 
agency. 
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7.0 WATERBODIES AND RIPARIAN AREAS 

7.1 General 

The Contractor shall comply with requirements of all permits issued for the 
waterbody crossings by federal, state or local agencies. 

Waterbody includes any areas delineated as jurisdictional natural or artificial 
stream, river, or drainage, and other permanent waterbodies such as ponds and 
lakes: 

Minor Waterbody includes all waterbodies less than or equal to 10 feet wide 
at the water's edge at the time of construction. 

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 waterbody crossing is located within or adjacent to a wetland 
crossing, the Contractor, to the extent practicable, shall implement the provisions 
of both Section 6 - Wetland Crossings and Section 7 - Waterbodies and Riparian 
Areas. 

The Contractor shall supply and install advisory signs in a readily visible location 
along the construction right-of-way at a distance of approximately 100 feet on 
each side of the crossing and on all roads which provide direct construction 
access to waterbody crossing sites. Signs shall be supplied, installed, 
maintained, and then removed upon completion 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 operations.  

The Contractor shall not store hazardous materials, chemicals, fuels, lubricating 
oils, or perform concrete coating within 100 feet of any waterbody. The 
Contractor shall not refuel construction equipment within 100 feet of any 
waterbody.  If the Contractor must refuel construction equipment within 100 feet 
of a waterbody, it must be done in accordance with the requirements outlined in 
Section 3. All equipment maintenance and repairs will be performed in upland 
locations at least 100 feet from waterbodies and wetlands.  All equipment parked 
overnight shall be at least 100 feet from a watercourse or wetland, if possible. 
Equipment shall not be washed in streams or wetlands. 

Throughout construction, the Contractor shall maintain adequate flow rates to 
protect aquatic 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.  Keystone will complete site-specific 
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crossing plans for certain waterbody crossings if required by the applicable 
regulatory agencies during federal or state permitting processes. 

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 to 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 from the water'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 water’s edge 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 shall be installed at all flowing waterbodies and as directed by 
the Keystone EI.  Equipment crossings shall be constructed as described in 
Details 16, 17 
and/or 18. 

Equipment crossings shall be perpendicular to drainage bottoms wherever 
possible.  

Erosion and sediment control barriers will be installed and maintained around 
vehicle access points as necessary to prevent sediment from reaching the 
waterway. 

The Contractor shall be responsible for the installation, maintenance, and 
removal of all temporary access crossings including portable bridges, bridges 
made from timber or mats, flumes, culverts, sand bags, subsoil, coarse granular 
material, and riprap. 

The Contractor shall ensure that culverts and flumes are sized and installed of 
sufficient diameter to 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 possible. 

Where bridges, culverts or flumes are installed across the work area, the 
Contractor shall be responsible for maintaining them (e.g. preventing collapse, 
clogging or tilting). All flumes and culverts shall be removed as soon as possible 
upon completion of construction. 
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The width of the temporary 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, the culvert shall be of sufficient length to 
convey the stream flow through the construction zone. 

The Contractor shall maintain equipment bridges to prevent soil from entering the 
waterbody. 

7.4 Waterbody Crossing Methods 

Construction methods pertinent to waterbody crossings are presented 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, and the expected time and duration of 
construction) at the time of crossing.  Construction will involve dry-ditch 
techniques at crossings where the timing of construction does not adequately 
protect environmentally sensitive waterbodies, as determined by the appropriate 
regulatory authority. Where required, horizontal directional drilling (HDD) will be 
used at designated major and sensitive waterbodies crossings. 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 Stream Crossing – Dry Flume Method - (Detail 13) 

Flowing Stream Crossing – Dry Dam-and-Pump Method - (Detail 14) 

Horizontal Directional Drill Crossing - (Detail 15) 

Horizontal Bore Crossing - (Detail 21) 

In conjunction with the appropriate jurisdictional agency, Keystone will develop 
specific crossing plans for major water bodies that contain recreationally or 
commercially important fisheries, or are classified as special use.  Keystone will 
consult with state fisheries agencies with respect to applicable construction 
windows for each crossing and develop specific construction and crossing 
methods for open cuts in conjunction with USACE permitting and USFWS 
consultation.  

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 
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construction, the Contractor shall install the crossing utilizing the Flowing 
Open Cut Crossing Method (Detail 12) 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 to complete 
trenching and backfill work within the waterbody (not including blasting if 
required) within 48 hours if practicable as shown on Detail 12. 

The Contractor shall construct each major waterbody crossing in 
accordance with a site-specific plan as shown in the construction 
drawings.  The Contractor shall complete in-stream construction activities 
as expediently as practicable. 

7.4.3 Flowing Stream Crossing – Dry Flume Method 

Where required, the Contractor shall utilize the Flowing Open Cut 
Crossing – Dry Flume Method as shown on Detail 13 with the following 
"dry ditch" techniques: 

Flume pipe shall be installed after blasting (if necessary), but before 
any trenching. 

Sand bag, sand bag and plastic sheeting diversion structure, or 
equivalent shall be used to develop an effective seal and to divert 
stream flow through the flume pipe (some modifications to the stream 
bottom may be required in order to achieve an effective seal). 

Flume pipe(s) shall be aligned to prevent bank erosion and streambed 
scour. 

Flume pipe shall not be removed during trenching, pipe laying, or 
backfilling activities, or initial streambed restoration efforts. 

All flume pipes and dams that are not also part of the equipment 
bridge shall be removed as soon as final clean up of the stream bed 
and bank is complete. 

7.4.4 Flowing Stream Crossing – Dry Dam-and-Pump Method 

Where specified in the construction drawings, the Contractor shall utilize 
the Flowing Open Cut Crossing – Dry Dam-and-Pump Method as shown 
on Detail 14. The dam-and-pump crossing method shall meet the 
following performance criteria: 

sufficient pumps to maintain 1.5 times the flow present in the stream 
at the time of construction; 
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at least one back up pump available on site; 

 dams constructed with materials that prevent sediment and other 
pollutants from entering the waterbody (e.g., sandbags or clean gravel 
with plastic liner); 

screen pump intakes installed; 

streambed scour prevented at pump discharge; and  

dam and pumps shall be monitored to ensure proper operation 
throughout the waterbody crossing. 

7.4.5 Horizontal Directional 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 non-toxic to the aquatic environment. 

The Contractor 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 as 
permitted by the appropriate regulatory authority at a Keystone-approved 
location.  Disposal options may include spreading over the construction 
right-of-way in an upland location approved by Keystone or 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 Contractor shall construct each 
horizontal 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 
edge.  The Contractor shall preserve as much vegetation as possible along the 
waterbody banks while allowing for safe equipment operation. 
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Clearing and grubbing for temporary vehicle access and equipment crossings 
shall be carefully controlled to 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.  All trees shall be felled away from watercourses. 

Plant debris or soil inadvertently deposited within the high water mark of 
waterbodies shall be promptly removed 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 to waterbody crossings 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 whenever 
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. To the 
extent practicable, grubbing shall be limited to the ditch line plus an appropriate 
width to accommodate safe vehicle access and the crossing. 

7.7 Temporary Erosion and Sediment Control 

The Contractor shall install and maintain sediment barriers across the entire 
construction right-of-way 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 
backfilling of the trench) until replaced by permanent erosion controls or 
restoration of adjacent upland areas is complete. 

Where waterbodies are adjacent to the construction right-of-way, the Contractor 
shall install and maintain sediment barriers along the edge of the construction 
right-of-way as necessary to contain spoil 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. 

All equipment and materials shall be on site before trenching in the active 
channel of all minor waterbodies containing state-designated fisheries, and in 
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intermediate and major waterbodies.  All activities shall proceed in an orderly 
manner without delays until the trench 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 to 
keep any accumulated upland trench water out of the waterbody. Trench plugs 
must be of sufficient size to withstand upslope water pressure. 

The Contractor shall conduct as many in-stream activities as possible from the 
banks of the waterbodies. The Contractor shall limit the use of equipment 
operating in waterbodies to that needed to construct each crossing. 

The Contractor shall place all spoil from minor and intermediate waterbody 
crossings and upland spoil 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 spoil, including spoil from the portion of the trench across the 
stream channel, shall be stored within a waterbody unless 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 a dragline working from the waterbody bank. Sand, 
gravel, rockshield, or fill padding shall be placed around the pipe where rock is 
present in the channel bottom. 

7.9 Pipe Installation 

The following requirements apply to all waterbody crossings except those being 
installed by the non-flowing open cut crossing method. 

A "free stress" pipe profile shall be used at all minor, intermediate, and major 
waterbodies with gradually sloping stream banks. The "box bend" pipe profile 
may be used for intermittent and major waterbodies with steep stream banks. 

The trench shall be closely inspected to confirm that the specified cover and 
adequate bottom support can be achieved, and shall require Keystone approval 
prior to the pipe being installed.  Such inspections shall be performed by visual 
inspection and/or measurement by a Keystone representative.  In rock trench, 
the ditch shall be adequately padded with clean granular material to provide 
continuous support for the pipe. 

The pipe shall be pulled into position or lowered into the trench and shall, where 
necessary, be held down by suitable negative buoyancy control, as-built 
recorded and backfilled immediately to prevent the pipe from floating. 

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, 
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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 or coating 
shall be repaired. 

7.10 Backfilling 

The following 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 lowering in is complete, but before backfilling, the line shall be re-inspected 
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 Contractor will restore the contours of the bed and banks of all waterways 
immediately after pipe installation and backfill, except over the travel lane.  Travel 
lanes and bridges may stay in place until hydrostatic testing and cleanup are 
complete.  All materials used to support construction activities will be removed 
from waterbodies and wetlands, including, but not limited to, flumes, mats, plastic 
sheeting, and sandbags. 

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 installed within 24 hours of completing the crossing if 
practicable. 

Approach slopes shall be graded to an acceptable slope for the particular soil 
type and surface run off controlled by installation of permanent slope breakers. 
Where considered necessary, the integrity of the slope breakers shall be ensured 
by lining with erosion control blankets. 
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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 unstable or flow conditions 
are severe, or if specified on the construction drawings, the banks shall be 
stabilized with rock riprap, gabions, stabilizing cribs, or bio-stabilization measures 
to protect backfill prior to reestablishing vegetation. 

Stream bank riprap structures shall consist of a layer of stone, underlain with 
approved filter fabric or a gravel filter 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 23 and 24. 

The Contractor shall remove equipment bridges as soon as possible after final 
clean up. 

8.0 HYDROSTATIC TESTING 

8.1 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 warning signs in 
populated areas. 

The Contractor shall locate hydrostatic test manifolds 100 feet outside wetlands 
and riparian areas to the maximum extent practicable. 

8.2 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 shall provide the Contractor with a copy of 
the appropriate withdrawal/discharge permits for hydrostatic test water. The 
Contractor shall keep water withdrawal/discharge permits 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 Keystone's Testing Inspector to make 
water sample arrangements prior to obtaining or discharging water.  Keystone will 
obtain water samples for analysis from each source before filling the pipeline.  In 
addition, water samples will be taken prior to discharge of the water, as required 
by state and federal permits. 

In some instances sufficient quantities 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 no circumstances shall an alternate water source be 
used without prior authorization from Keystone. 
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The Contractor shall be responsible for obtaining any required water analyses from 
each source to be used in sufficient time to have a lab analysis performed prior to 
any filling operations.  The sample bottle shall be sterilized prior to filling with the 
water sample.  The analysis shall determine the pH value and total suspended 
solids.  Each bottle shall be marked with: 

source of water with pipeline station number; 

 date taken; 

laboratory order number; and 

name of person taking sample. 

Staging/work areas for filling the pipeline with water will be located a minimum of 
100 feet from the waterbody or wetland boundary if topographic conditions 
permit. The Contractor will install temporary sediment filter devices adjacent to 
all streams to prevent sediments from leaving the construction site. 

The Contractor shall screen the intake hose to prevent the entrainment of fish or 
debris. The hose shall be kept at least 1 foot 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 hydrostatic testing within 100 
feet of any waterbody or wetland shall be operated and refueled in accordance 
with Section 3. 

During hydrostatic test water withdrawals, the Contractor will maintain adequate 
flow rates in the waterbody to protect aquatic life and provide for downstream 
uses, in compliance with regulatory and permit requirements. 

The Contractor shall not use chemicals in the test water.  The Contractor shall not 
discharge any water containing oil or other substances that are in sufficient 
amounts as to create a visible color film or sheen on the surface of the receiving 
water. 

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. Water for pre-testing of a river crossing may be hauled or taken from the 
respective river if it is an approved water source. Since the volume of water 
utilized in these pre-tests shall be relatively small, the water shall be discharged 
overland along the construction right-of-way and allowed to soak into the ground 
utilizing erosion 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 shall 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 dimensions 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 to 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 filter of the back flushing or cartridge type with a 
means of cleaning without disconnecting the piping.  The filter shall have the 
specifications of 100 mesh screen. If the cartridge type is used, a sufficient 
quantity of cartridges shall be on hand at the filter location. The Contractor shall 
install the filter between the fill pump and the test header.  The Contractor shall 
be responsible for keeping the back flush valve on the filter closed during the 
filling operation. The Contractor shall be responsible for the proper disposal of 
materials back flushed from the filter or filter cartridges.  The Contractor shall not 
be allowed to back flush the filter into the stream or other water source. 

During water-filling of the pipeline, the Contractor shall employ fill pumps capable 
of injecting water into 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 follows: 

Nominal OD Max GPM 

36” 3000 

The Contractor shall maintain flow rates as necessary to protect aquatic life, 
provide for all waterbody uses, and provide for downstream withdrawals of water 
by existing users. 

In areas where zebra mussels are known to occur, all equipment used during the 
hydrostatic test withdrawal and discharge will be thoroughly cleaned before being 
used at subsequent hydrostatic test locations to prevent the transfer of zebra 
mussels or their larvae (veligers) to new locations.  

8.4 Dewatering the Pipeline 

The Contractor shall comply with state-issued NPDES permits for discharging 
test water. 

The Contractor shall 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 exceptional 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 permitting agencies grant written permission. 
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To avoid impacts from introduced species, no inter-basin transfers (discharge) of 
hydrostatic test water will occur. 

The discharge operation will be monitored and water samples will be taken prior 
to the beginning of the discharge to ensure that it complies with the Project and 
permit requirements. If required by state permits, additional water quality testing 
will be conducted during discharge, in accordance with permit conditions. 

The Contractor shall calculate, record, and provide to Keystone the day, date, 
time, location, total volume, maximum rate, and methods 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 
maximum), use energy dissipation devices, and install sediment barriers, as 
necessary, to prevent erosion, streambed scour, suspension of sediments, or 
excessive 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 of sufficient strength and be securely supported and 
tied down at the discharge end to prevent whipping during this operation. 

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" 
outside diameter) of variable length with both ends partially 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 holes punched in the pup to diffuse the 
energy. 

8.4.2 Splash Plate 

The splash plate is a quarter 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 stream into the air as it exits the pipe. 
This device is also effective for most overland 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 to keep the fabric in place during the discharge.  Additional best 
management practices, such as the use of plastic sheeting or other 
material to prevent scour, will be used as necessary to prevent excessive 
sedimentation during dewatering. 
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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.  A 
dewatering filter bags may be sued as an alternative to show bale 
dewatering structures.  A dewatering filter bag is shown in Detail 5. 
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Typical Drawing Index 


Detail1 Typical Silt Fence Barrier 
Detail2 Typical Straw or Hay Bail Barrier 
Detail3 Temporary/Permanent Slope Breaker Detail (Water Bars) 
Detail4 Erosion Control Matting Installation 
DetailS Typical Dewatering Filter Bag 
DetailS Typical Straw Bale Dewatering Structure 
Detail7 Typical Permanent Trench Breakers 
DetailS "Dry" Wetland Crossing Method 
Detai19 Standard Wetland Crossing Method 
Detai110 Push/Pull Wetland Crossing Method 
Detail11 Typical Open Cut Wet Crossing Method Non-Flowing Waterbody 
Detail12 Typical Open Cut Wet Crossing Method Flowing Waterbody 
Detail12a Typical Open Cut Wet Crossing Method Flowing Waterbody - Construction Procedures 
Detail13 Typical Dry Flume Crossing Method 
Detail13a Typical Dry Flume Crossing Method -Construction Procedures 
Detail14 Typical Dam and Pump Crossing 
Detail14a Typical Dam and Pump Crossing - Construction Procedures 
Detail15 Typical Horizontal Drill (HOD) Site Plan & Profile 
Detail16 Typical Temporary Bridge Crossing 
Detail16a Typical Temporary Bridge Crossing - Construction Procedures 
Detail17 Typical Flume Bridge Crossing 
Detail18 Typical Railcar Bridge Crossing 
Detai118a Typical Railcar Bridge Crossing - Construction Procedures 
Detail19 Flexible Channel Liner Installation 
Detai120 Typical Rock Rip-Rap 
Detail21 Typical Road Bore Crossing 
Detail22 Stream bank Reclamation - Brush Layer in Cross Cut Slope 
Detail23 Streambank Reclamation - Log Wall 
Detail24 Streambank Reclamation -Vegetated Geotextile Installation 
Detail25 Typical ROW Layout/Soil Handling 
Detail26 Header/Main Crossovers of Pipeline 
Detail27 Relocate/Replace Drainage Header/Main 
Detail28 Temporary Drain Tile Repair 
Detail29 Permanent Repair Method of Drain Tiles 
Detail30 Equipment Cleaning Station Detail 
Detail31 Equipment Wash Station Detail 
Detail67 Topsoil Conservation Ditch & Spoil Stripping Triple Ditch 
Detaii67A Topsoil Conservation Ditch & Spoil Stripping Triple Ditch 

NOTE: The following typical drawings are included for ease of reference. 

• Details 1 through 31 can be found in the Construction Mitigation and Reclamation Plan 
















































































 
 
 
 

 
 
 

  
 
 

Biological Assessment  
Keystone XL Pipeline Project 

September 2012 

Appendix B 

2011 Listed Species Survey Report 



 

 

 
 
 
 
 

 
 

  
 

Biological Assessment  
Keystone XL Pipeline Project 

September 2012 

Appendix B
	

Reports filed as Privileged and Confidential 



 

 

 

 
 
 

 
 
 

Biological Assessment  
Keystone XL Pipeline Project 

September 2012 

Appendix C 

2012 Special Status Species Report 



 

 

 
 
 
 
 

 
 

  
 

Biological Assessment  
Keystone XL Pipeline Project 

September 2012 

Appendix C
	

Reports filed as Privileged and Confidential 



 

 

 
 
 

   
 
 

Biological Assessment  
Keystone XL Pipeline Project 

September 2012 

Appendix D 

2011 Sage Grouse and Sharptailed Grouse Survey Report 



 

 

 
 
 
 
 

 
 

  
 

Biological Assessment  
Keystone XL Pipeline Project 

September 2012 

Appendix D 

Reports filed as Privileged and Confidential 


	Title Page

	Acronyms and Abbreviations

	Contents

	List of Appendices

	List of Tables

	List of Figures

	1.0 Introduction
 
	1.1 Section 7 Process

	1.2 Consultation History

	1.3 Analysis Summary

	1.4 Summary of Species Considered but Eliminated from Detailed Analysis

	1.4.1 Red Wolf

	1.4.2 Grey Wolf

	1.4.3 Eskimo Curlew

	1.4.4 Topeka Shiner

	1.4.5 Blowout Penstemon

	1.4.6 Mountain Plover


	1.5 Literature Cited


	2.0 Proposed Action

	2.1 Proposed Action

	2.1.1 Project Description and Location

	2.1.2 Pipeline Construction Overview

	2.1.3 Ancillary Facilities Summary

	2.1.4 Land Requirements

	2.1.5 Pipeline ROW�
	2.1.6 Additional Temporary Workspace Areas (TWAs)

	2.1.7 Pipe Stockpile Sites, Railroad Sidings, and Contractor Yards

	2.1.8 Construction Camps
 
	2.1.9 Access Roads

	2.1.10 Aboveground Facilities

	2.1.10.1 Pump Stations

	2.1.10.2 Other Aboveground Facilities


	2.1.11 Construction Procedures

	2.1.11.1 General Pipeline Construction Procedures

	2.1.11.1 Non-Standard Construction Procedures

	2.1.11.2 Future Plans and Abandonment


	2.1.12 Operation and Maintenance

	2.1.12.1 Normal Operations and Routine Maintenance

	2.1.12.2 Abnormal Operations



	2.2 References


	3.0 Species Evaluation
	3.1 Federally Endangered

	3.1.1 Black-footed Ferret: Endangered/Proposed - Experimental Populations

	3.1.1.1 Natural History and Habitat Association

	3.1.1.2 Potential Presence in Project Area

	3.1.1.3 Impact Evaluation

	3.1.1.4 Cumulative Impacts

	3.1.1.5 Conservation Measures

	3.1.1.6 Determination

	3.1.1.7 Literature Cited


	3.1.2 Interior Least Tern

	3.1.2.1 Natural History and Habitat Association

	3.1.2.2 Potential Presence in Project Area

	3.1.2.3 Impact Evaluation

	3.1.2.4 Cumulative Impacts

	3.1.2.5 Conservation Measures

	3.1.2.6 Determination

	3.1.2.7 Literature Cited


	3.1.3 Whooping Crane
 
	3.1.3.1 Natural History and Habitat Association

	3.1.3.2 Potential Presence in Project Area

	3.1.3.3 Impact Evaluation

	3.1.3.4 Cumulative Impacts

	3.1.3.5 Conservation Measures

	3.1.3.6 Determination

	3.1.3.7 Literature Cited


	3.1.4 Pallid Sturgeon

	3.1.4.1 Natural History and Habitat Association

	3.1.4.2 Potential Presence in Project Area

	3.1.4.3 Impact Evaluation

	3.1.4.4 Cumulative Impacts

	3.1.4.5 Conservation Measures

	3.1.4.6 Determination

	3.1.4.7 Literature Cited


	3.1.5 American Burying Beetle 

	3.1.5.1 Natural History and Habitat Association

	3.1.5.2 Potential Presence in Project Area

	3.1.5.3 Impact Evaluation

	3.1.5.4 Cumulative Impacts

	3.1.5.5 Conservation Measures

	3.1.5.6 Determination

	3.1.5.7 Literature Cited



	3.2 Federally Threatened

	3.2.1 Greater Sage Grouse

	3.2.1.1 Natural History and Habitat Association

	3.2.1.2 Potential Presence in Project Area

	3.2.1.3 Impact Evaluation

	3.2.1.4 Cumulative Impacts

	3.2.1.5 Conservation Measures

	3.2.1.6 Determination

	3.2.1.7 Literature Cited


	3.2.2 Sprague's Pipit

	3.2.2.1 Natural History and Habitat Association

	3.2.2.2 Potential Presence in Project Area

	3.2.2.3 Impact Evaluation

	3.2.2.4 Cumulative Impacts

	3.2.2.5 Conservation Measures

	3.2.2.6 Determination

	3.2.2.7 Literature Cited


	3.2.3 Piping Plover

	3.2.3.1 Natural History and Habitat Association

	3.2.3.2 Potential Presence in Project Area

	3.2.3.3 Impact Evaluation

	3.2.3.4 Cumulative Impacts

	3.2.3.5 Conservation Measures

	3.2.3.6 Determination

	3.2.3.7 Literature Cited


	3.2.4 Western Prairie Fringed Orchid

	3.2.4.1 Natural History and Habitat Association

	3.2.4.2 Potential Presence in Project Area
 
	3.2.4.3 Impact Evaluation

	3.2.4.4 Cumulative Impacts

	3.2.4.5 Conservation Measures

	3.2.4.6 Determination

	3.2.4.7 Literature Cited




	Appendix A - Construction Mitigation and Reclamation Plan (CMRP)

	Contents

	1.0 Introduction

	2.0 General Conditions

	2.1 Training

	2.2 Environmental Inspection

	2.3 Advance Notice of Access to Property Prior to Construction

	2.4 Other Notifications

	2.5 Damages to Private Property

	2.6 Appearance of Worksite

	2.7 Access

	2.8 Aboveground Facilities

	2.9 Minimum Depth of Cover

	2.10 Non-Hazardous Waste Disposal

	2.11 Hazardous Wastes
 
	2.12 Noise Control

	2.13 Weed Control

	2.14 Dust Control

	2.15 Off Road Vehicle Control
	2.16 Fire Prevention and Control

	2.17 Road and Railroad Crossings

	2.18 Adverse Weather

	2.19 Cultural Resources


	3.0 Spill Prevention and Containment

	3.1 Spill Prevention

	3.1.1 Staging Areas

	3.1.2 Construction Right-of-Way

	3.2 Contingency Plans

	3.3 Equipment

	3.4 Emergency Notification

	3.5 Spill Containment and Countermeasures


	4.0 Uplands (Agricultural, Forest, Pasture, Range and Grass Lands)

	4.1 Interference with Irrigation Systems

	4.2 Clearing

	4.3 Topsoil Removal and Storage

	4.4 Grading

	4.5 Temporary Erosion and Sediment Control

	4.5.1 General

	4.5.2 Sediment Barriers

	4.5.3 Trench Plugs

	4.5.4 Temporary Slope Breakers (Water Bars)

	4.5.5 Drainage Channels or Ditches

	4.5.6 Temporary Mulching and Cover Crops

	4.5.7 Tackifier


	4.6 Stringing

	4.7 Trenching

	4.7.1 Trench Dewatering/Well Points


	4.8 Welding, Field Joint Coating, and Lowering In

	4.9 Padding and Backfilling

	4.10 Cleanup

	4.11 Reclamation and Revegetation

	4.11.1 Relieving Compaction

	4.11.2 Rock Removal

	4.11.3 Soil Additives

	4.11.4 Seeding

	4.11.5 Permanent Erosion and Sediment Control

	4.11.5.1 Trench Breakers

	4.11.5.2 Permanent Slope Breakers (Water Bars)

	4.11.5.3 Mulching

	4.11.5.4 Erosion Control Matting

	4.11.5.5 Riprap and Stream Bank Stabilization 


	4.11.6 Fences

	4.11.7 Farm Terraces

	4.11.8 Right-of-Way and Pipeline Markers


	4.12 Pasture and Range Lands

	4.13 Forested Lands

	4.14 Residential and Commercial/Industrial Areas

	4.14.1 Residential and Commercial Areas

	4.14.2 Site-Specific Plans

	4.14.3 Landowner Complaint Resolution Procedure


	4.15 Fragile Soil Clean-up and Reclamation/Revegetation

	4.15.1 General

	4.15.2 Right-of-Way Construction

	4.15.3 Right-of-Way Reclamation

	4.15.4 Post-Construction


	4.16 Operations and Maintenance


	5.0 Drain Tile Systems

	5.1 General

	5.2 Identification and Classification of Drain Tile Systems
 
	5.2.1 Publicly Owned Drain Tiles

	5.2.2 Privately Owned Drain Tiles


	5.3 Mitigation of Damage to Drain Tile System

	5.3.1 Non-interference with Drain Tile

	5.3.2 Non-disturbance of Drain Tile Mains

	5.3.3 Relocation or Replacement of Existing Drain Tiles Prior to Construction

	5.3.4 Future Drain Tiles/Systems

	5.3.5 Other Mitigation Measures


	5.4 Responsibility for Repair of Drain Tile Systems

	5.4.1 Local Drain Tile Contractor Repair

	5.4.2 Pipeline Contractor Repair

	5.4.3 Landowned/Tenant Repair


	5.5 Drain Tile Repairs

	5.5.1 Temporary Repairs During Construction

	5.5.2 Permanent Repairs

	5.5.2.1 Ditch Line Only Repairs

	5.5.2.2 Ditch Line and Temporary Work Space Repairs



	5.6 Inspection/Acceptance of Drain Tile Repairs


	6.0 Wetland Crossings

	6.1 General

	6.2 Easement and Workspace

	6.3 Vehicle Access and Equipment Crossing

	6.4 Temporary Erosion and Sediment Control

	6.5 Wetland Crossing Procedures

	6.5.1 Dry Wetland Crossing Method

	6.5.2 Standard Wetland Crossing Method

	6.5.3 Flooded Push/Pull Wetland Crossing Method


	6.6 Restoration and Reclamation


	7.0 Waterbodies and Riparian Areas

	7.1 General

	7.2 Easement and Work Space

	7.3 Vehicle Access and Equipment Crossings

	7.4 Waterbody Crossing Methods

	7.4.1 Non-flowing Open Cut Crossing Method
 
	7.4.2 Flowing Open Cut Crossing Method of Minor, Intermediate, and Major Waterbodies 

	7.4.3 Flowing Stream Crossing - Dry Flume Method

	7.4.4 Flowing Stream Crossing - Dry Dam-and-Pump Method

	7.4.5 Horizontal Directional Drill Crossings

	7.4.6 Horizontal Bore Crossings


	7.5 Clearing

	7.6 Grading

	7.7 Temporary Erosion and Sediment Control

	7.8 Trenching

	7.9 Pipe Installation

	7.10 Backfilling

	7.11 Stabilization and Restoration of Stream Banks and Slopes


	8.0 Hydrostatic Testing

	8.1 Testing Equipment Location

	8.2 Test Water Source and Discharge Locations

	8.3 Filling the Pipeline

	8.4 Dewatering the Pipeline

	8.4.1 Splash Pup

	8.4.2 Splash Plate

	8.4.3 Plastic Liner

	8.4.4 Straw Bale Dewatering Structure




	Appendix B - 2011 Listed Species Survey Report

	Appendix C - 2012 Special Status Species Report

	Appendix D - 2011 Sage Grouse and Sharptailed Grouse Survey Report




