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ABSTRACT

Nugent, S. 2011. A review of trenchless watercourse crossings in Alberta with respect
to species at risk. Can. Manuscr. Rep. Fish. Aquat. Sci. 2947: vi + 69 p.

Operational Statements (OS) were developed by Fisheries and Oceans Canada to
streamline the approval process for selected activities thought to pose little to no risk to
fish and fish habitat, as defined under the Fisheries Act. In order to determine if the use
of the OS for trenchless watercourse crossings provides adequate protection for aquatic
species at risk (SAR), a review of trenchless watercourse crossing projects was
undertaken. A total of 30 sites, crossed with either a directional drill or horizontal punch
and bore, were evaluated and monitored within the province of Alberta. The streams
were home to aquatic species listed on Schedule 1 of the Species at Risk Act (SARA)
or currently designated by the Committee on the Status for Endangered Wildlife in
Canada (COSEWIC). Results indicated compliance issues with the conditions and
measures to protect fish and fish habitat outlined in the OS, including inadequate
emergency preparedness and evidence of frac-out and open cut crossing methods.
This review revealed sufficient problems with the application of the OS for trenchless
watercourse crossings in aquatic species at risk habitat to indicate use of this
streamlining tool, although likely appropriate for secure species, could be considered a
potential threat to some SARA listed and COSEWIC designated species.

RESUME

Nugent, S. 2011. A review of trenchless watercourse crossings in Alberta with respect
to species at risk. Can. Manuscr. Rep. Fish. Aquat. Sci. 2947: vi + 69 p.

Les énoncés opérationnels (EO) ont été élaborés par Péches et Océans Canada afin
de simplifier le processus d’approbation pour certaines activités réputées poser peu de
risque, sinon aucun, aux poissons et a leur habitat, au sens de la Loi sur les péches.
Dans le but de déterminer si I'utilisation de 'EO pour les franchissements de cours
d’eau sans tranchée offre une protection adéquate aux espéces aquatiques en péril, on
a entrepris un examen des projets de franchissements de cours d’eau sans tranchée.
Un total de 30 sites, traversés au moyen d’un forage dirigé ou par perforation et
percage horizontal, ont été évalués et suivis au sein de la province d’Alberta. Les cours
d’eau abritaient les especes aquatiques inscrites a 'annexe 1 de la Loi sur les espéces
en péril (LEP) ou actuellement désignées par le Comité sur la situation des espéces en
péril au Canada (COSEPAC). Les résultats ont indiqué des problémes de conformité
aux conditions et aux mesures de protection des poissons et de leur habitat décrites
dans I'EO, y compris une préparation insuffisante aux situations d’urgence et des
signes de fracturation (« frac-out ») ou de méthodes de franchissement par tranchée
ouverte. Cet examen a révélé suffisamment de problémes avec I'application de 'EOQ
pour les franchissements de cours d’eau sans tranchée dans I'’habitat d’especes
aquatiques en péril pour indiquer que I'utilisation de cet outil de simplification, bien
qu’elle soit appropriée pour les espéces protégeées, pourrait étre considérée comme une
menace potentielle pour certaines espéces inscrites a 'annexe 1 de la LEP et
désignées par le COSEPAC.
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INTRODUCTION

In order to streamline the approvals process for works and undertakings around fish bearing
watercourses, the Department of Fisheries and Oceans (DFO) introduced standard guidance
for conducting selected activities that are considered low risk to fish and fish habitat. These
documents, termed Operational Statements (OS), were developed for project proponent use
in 2005 and aimed to provide nationally consistent advice on standard mitigation measures
intended to protect fish and fish habitat (DFO 2006). Where possible, the OS have been
customized on provincial/territorial levels to account for local environmental conditions and
specific regulatory requirements. Where an OS can be used, no additional assessment by
DFO Habitat Management staff is necessary (DFO 2006).

The proponent is required to review the Operational Statements available for their area of
interest. If the conditions listed in the applicable OS can be met, the proponent may continue
with their project without a formal review under the Habitat Provisions of the Fisheries Act.
They are then asked, prior to undertaking the project(s), to submit a completed Notification
Form (Appendix 1) to the Department. The notifications are logged into the DFO Habitat data
management system (Program Activity Tracking for Habitat (PATH)) for monitoring purposes.
There are currently 16 OS in circulation for the province of Alberta (http://www.dfo-
mpo.gc.ca/regions/central/habitat/os-eo/provinces-territories-territoires/ab/index-eng.htm).
Two of these relate to trenchless watercourse crossings, which are the focus of this
assessment:

e High-Pressure Directional Drilling (HDD) (Appendix 2)(DFO 2007a)
e Horizontal Punch & Bore Crossings (HP&B) (Appendix 3)(DFO 2007b)

In Alberta, trenchless crossing methods are utilized by various industries for pipeline and
telecommunication line installations. The Alberta Environment Code of Practice for Pipelines
and Telecommunication Lines Crossing a Water Body (Alberta Environment 2007) considers
a "trenchless method” to be a pipeline or telecommunication line stream crossing procedure
in which there is no trenching of the bank and bed of a watercourse. The two types of
trenchless crossings, high-pressure directional drilling and horizontal punch and bore, are
briefly described below.

High-Pressure Directional Drilling (DFO 2007a)

In this method of trenchless crossing, a bore hole is drilled under a watercourse toward a
surface point on the other side of the watercourse using pressurized mud systems. The pipe
is then pulled back through the hole under the watercourse, with little or no anticipated
negative effects on the bed and shore of the watercourse. A potential risk with this technique
is related to the pressure of the drilling operation which can push the mud/fluids up to the
surface causing a rupture known as a frac-out. A schematic of the high-pressure directional
drilling technique is provided in Figure 1.



Horizonial .
D.‘;:Jlﬂg Rig Drilling Flusd Prefabricated

fﬂetumsh Pull Section

©

Swivel
’ General Direction of
Fulling Back

Profila
(Mot to Scale)

Source: CAPP et al. 2005
Figure 1: Schematic of Typical High-Pressure Directional Drilling Technique

Punch & Bore Crossing (DFO 2007b)

This technique involves digging a bell hole or shallow depression on either side of a
watercourse (Figure 2). A horizontal punch/bore is then made between the two points under
the watercourse, with little or no anticipated negative effects on the bed and shore of the
watercourse. Of the two types of trenchless crossings, this is the preferred method from a
fish habitat perspective. There are no pressurized fluids or mud involved in the process
which removes the potential risk of frac-out during the pipeline installation. However, there is
still some risk to fish and fish habitat if the bell hole or depression collapses during the
pipeline installation.

As mentioned, the trenchless crossing methods are considered to have effects that are well
understood and easily mitigated when occurring in areas with general fish habitat (DFO
2006). However, the effects of such activities on areas with sensitive species are not as
readily understood and have not been well documented.

In 2003, the Species at Risk Act (SARA) came into force, and its prohibitions became
enforceable in 2004. The purpose of SARA is to prevent wildlife from becoming extirpated or
extinct; to provide for the recovery of species that are extirpated, endangered, or threatened;
and to manage species of special concern to prevent them from becoming further at risk.
Schedule 1 is the official list of wildlife species at risk in Canada. Once a species is listed as
extirpated, endangered, or threatened on Schedule 1 under the SARA, it becomes illegal to
kill, harass, capture or harm it in any way. Critical habitats are also protected from
destruction. As defined in SARA, critical habitat is the habitat that is necessary for the
survival or recovery of a listed wildlife species and that is identified as the species' critical
habitat in the recovery strategy or in an action plan for the species.
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Figure 2: Schematic of Typical Punch and Bore Drilling Technique

Once a species is added to the list and protected officially under SARA, a recovery strategy
must be developed. As a first step towards protecting wildlife species at risk and listing under
SARA, species are assessed by the Committee on the Status of Endangered Species in
Canada (COSEWIC) (SARA sec 14 and 15).

Operational Statements were originally developed for low risk projects when considering the
potential impacts of works and undertakings under the Fisheries Act. While the Fisheries Act
and SARA have similarities, there are several different, and often more stringent definitions
and requirements within the Species at Risk Act than found in the Fisheries Act. For
example, the term “activity” as used in sections 73 and 74 of SARA has a broader meaning
than does “works and undertakings” as found in section 35 of the Fisheries Act; however,
works or undertaking does fall under the term of activity in SARA (DFO 2007c).
Consequently, when regarding areas and species related to SARA implications, additional
considerations may be required.

As outlined in the Practitioner’s Guide to Species at Risk (DFO 2007c), SARA was to be
integrated into the OS by Habitat Management (HM) staff through review of the OS prior to
3



release to the public. This was to ensure the OS do not contravene SARA prohibitions; they
are consistent with the recovery objectives for the species and/or its critical habitat; and if an
OS is found to pose risk to the aquatic species at risk in a particular geographic area, the
area is removed from the OS (DFO 2007c). At the time of publication, the latest version of
the OS for trenchless crossings in Alberta on the national DFO website for use by proponents
and the general public is dated March 31, 2008. Little to no assessment of many of the OS
have taken place and the only formal assessment of the potential threats of trenchless
crossings within SAR habitat in Alberta was completed in the summer of 2010 as a part of
this project. There has been limited directed oversight of any of the specific OS by the
Habitat Management Program in the last few years.

In Alberta, there are only two fish species currently listed under the Species at Risk Act, both
from the extreme southern regions of the province. Consequently, many proponents have
not had extensive exposure to SARA. At the time of completion of this document, the two
fish species listed on Schedule 1 of SARA in Alberta are the Rocky Mountain Sculpin (Cottus
sp.) and the Western Silvery Minnow (Hybognathus argyritis), both listed as threatened.
These species were considered in this monitoring project along with two other fish species
designated by COSEWIC: Lake Sturgeon (Acipenser fulvescens - endangered), and
Westslope Cutthroat Trout (Oncorhynchus clarkii lewisi - threatened). For an updated list of
the SARA and COSEWIC listed species in Alberta, please refer to the Species at Risk
website: (http://www.sararegistry.gc.ca/sar/index/default_e.cfm).

The Rocky Mountain Sculpin has a very limited distribution in Alberta and is confined to the
St. Mary River and the Milk River systems of southern Alberta (COSEWIC 2005). Itis
nocturnal and forages and feeds at night, mostly on bottom dwelling invertebrates
(COSEWIC 2005). This species is considered threatened as it is at the northern spatial limit
of its range and it is susceptible to threats of water diversion and flow modification
(COSEWIC 2005).

The distribution of the Western Silvery Minnow is limited to the main stem of the Milk River
system in Southern Alberta. It is usually found in the backwaters and pools of larger,
northern streams of the plains and has adapted to a system with a high sediment load and
naturally fluctuating flow conditions (Milk River Fish Species at Risk Recovery Team 2007).
The main threats to this species are similar to that of the Rocky Mountain Sculpin and include
water diversion and flow modification (Milk River Fish Species at Risk Recovery Team 2007).

The Westslope Cutthroat Trout (WSCT) is found in the South Saskatchewan drainage system
in south western Alberta (COSEWIC 2006a). This species is well understood in terms of its
life history and threats in Alberta. The WSCT has a preference for cold, clean, oxygen rich
water and typically/primarily occupies small, higher elevation streams which are often
dependent on groundwater upwellings to support oxygenation of eggs and prevent areas
from freezing to the ground (COSEWIC 2006a). These groundwater upwelling areas are
therefore likely critical to the survival of the species, particularly for survival overwinter.
Groundwater upwelling areas may be ice-free during severe temperatures and key in the
persistence of fish using them (Brown 1999). This habitat is of concern when trenchless
crossing methods are utilized due to the potential disruption of important groundwater
upwellings. The trenchless techniques are not intended to be used in such areas, as



explained in the OS, however, it is unclear whether or not drilling operators are aware of the
presence of groundwater upwellings and habitat needs of the salmonid species therein.

The geographic area examined for this study is broader than the current distribution of the
pure strain WSCT in Alberta. The area chosen is more in line with the historical range as the
current range is only approximately 18% of its historical occupation in the extreme
headwaters in southwestern Alberta (DFO 2009). It is unlikely that many trenchless
watercourse crossings would occur in those limited locations. Also, it is possible that in order
to recover the Alberta population of Westslope Cutthroat Trout, some watersheds within the
historical range may require rehabilitation for the reintroduction of the species (DFO 2009).

The final species of interest, the Lake Sturgeon, is a long lived benthic feeder that occupies
large river systems in Alberta (COSEWIC 2006b). This species can be expected to live up to
80 or 100 years, so there are aspects of its life history still being researched and as of yet,
unknown. However, it is known that the Lake Sturgeon exhibits strong fidelity to spawning
sites and may travel over 100 km to return to the same spawning sites time after time
(COSEWIC 2006Db).

For species that are listed as threatened on Schedule 1 of SARA, such as the Rocky
Mountain Sculpin and the Western Silvery Minnow, critical habitat (CH), when defined in a
recovery strategy and published on the Public Registry, becomes a concern for proponents
proposing to do work in those areas (DFO 2007c).

This assessment of trenchless pipeline crossings in SARA and COSEWIC habitat within
Alberta was conducted to determine if these crossings could be considered a higher threat in
species at risk (SAR) habitat. More needs to be understood in relation to projects which
could potentially destroy CH, as defined under the Act. A closer look into activities taking
place within areas of known aquatic SAR is warranted to determine whether an activity may
present a threat to destroying CH, for example whether or not these activities pose a threat to
CH for the Rocky Mountain Sculpin or the Western Silvery Minnow. For the Lake Sturgeon
and the Westslope Cutthroat Trout, such information could assist with the threat assessments
for the species and for future SARA listing decisions.

The overall intent of this exercise was to determine whether the COSEWIC species and
species protected under SARA prohibitions (i.e., the protection of aquatic species at risk, their
residence (where appropriate), and their critical habitat) are being adequately protected when
trenchless crossings Operational Statements are applied.

There were several specific objectives associated with this project:

1. Review of the Operational Statement notifications in PATH to determine the number of
trenchless crossing OS notifications for the province of Alberta. Determine how many
of those notifications fall within the range of SARA and COSEWIC species to
determine the level of threat to those species.

2. Attempt to determine if the requirements of the Species at Risk Act are being met with
the use of trenchless OS within aquatic SAR habitat. Upon reviewing that information,
make recommendations on the use of this OS in Alberta and the Prairies.



3. Use the lessons learned in the assessment to make recommendations on corrective
measures and/or improvements in the monitoring of SARA sites in the Prairies.

METHODS

PRELIMINARY SITE SCREENING AND SELECTION

A preliminary site screening and selection of sites for monitoring of trenchless water
crossings in Alberta was carried out. This included:

e Determination of the number of trenchless crossings entered into PATH.

e Determination of the overlap between trenchless crossings and known SAR
occurrence range.

e Selection of the sites to visit based on presence in SARA/COSEWIC species range
and proximity to sites in a common area (to maximize effort). Any new notifications
received during the summer of 2010 were input into PATH, assessed for proximity to
the species at risk range, and added to the field assessment list if they fell within the
appropriate range.

During this time, equipment was tested, protocols were formulated and developed, and safety
equipment assessed for completeness prior to field use.

In order to gain insight into the frequency of trenchless crossing methods, an audit of all the
trenchless crossings entered in PATH was completed for the province of Alberta for the
period between 2005 to the summer of 2010. This audit was based on data that were
voluntarily provided, therefore the actual number of crossings may be higher as DFO may not
have received notifications from all proponents.

The file locations were mapped as in Figure 3 to determine which sites were overlapping the
known habitat of Western Silvery Minnow, Rocky Mountain Sculpin, Westslope Cutthroat
Trout, and Lake Sturgeon. The sites mapped on this figure show just over 500 locations of
the total 1413 as only approximately one third of the OS had UTMs on the file which could
result in mapping directly from the data set. Certain geographic areas were automatically
removed from the exercise, reducing the number of points in the data set. For example, all
files from Northern Alberta were eliminated as none of the points fell within the area of
interest. For simplicity, the remaining points were then subdivided into three areas based on
habitat and/or species type within the areas. The number of files was then narrowed down
from 1413 to approximately 200 by removing the sites not in the vicinity of the interest area.

Figure 4 shows the areas of interest from a SARA and COSEWIC perspective. There were
three areas of consideration for this project - the southern region, the North/South
Saskatchewan River system, and the Foothills area. These three areas support different
species and are geographically separated:

e The southern region includes the Milk and St. Mary River systems. These rivers are
known to support Rocky Mountain Sculpin and Western Silvery Minnow.

e The North and South Saskatchewan River system is home to Lake Sturgeon and is
typified by large river systems with significant flows.



e The final area is confined to the Foothills area, which extends from Calgary west to
Banff National Park and extends down as far as the U.S. border and is home to the
Westslope Cutthroat Trout. The habitat in this area is typically cold, clear, and
contains a diversity of habitat types.

Two-thirds of the files were found to be lacking UTM coordinates or location information.
Once the files were narrowed down based on broad geographic locations, files without UTMs
or locations were manually pulled from the DFO offices in Lethbridge, Calgary, and
Edmonton to determine a closer proximity of the crossings to the areas of interest. The
information was either determined by the physical file or the proponents were contacted for
location clarification. This information was then compiled and mapped if within the interest
areas. When all files were analyzed, including ‘as received’ notifications in the 2010 field
season, there were a total of 30 potential crossing sites grouped within the SARA or
COSEWIC areas of interest. This equates to approximately 2.1% of the notifications received
in Alberta for trenchless crossing.
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Figure 3: Location of Trenchless Crossing Sites (2005-2010) as Compared to Known Aquatic SARA and
COSEWIC Species Habitat in Alberta
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SITE ASSESSMENTS
The site assessments included:

trial runs to ensure equipment and protocols were measuring expected results
assessment for compliance with conditions set out in the OS

environmental data and habitat measurements for each site

where applicable, compliance and effectiveness monitoring

The trenchless stream crossing assessments in aquatic SAR habitat were conducted
between June 10, 2010 and September 2, 2010. At each crossing location, either a High-
pressure directional Drilling Monitoring Form or a Punch and Bore Monitoring Form
(Appendix 4) was completed. These Monitoring Forms were adapted from the Monitoring
Forms developed for the Central and Arctic Area from the templates provided with the
Practitioners Guide to Monitoring and Evaluation of Operational Statements 2007/2008 (DFO
2007d). This guide was produced in 2007 to assist with the evaluation of the effectiveness of
the OS, compliance with the mitigation measures outlined in them, and to provide input to
future improvements. The forms were modified slightly to include a section pertaining to the
species at risk component of this project.

Along with the observations taken as a part of the standardized Monitoring Forms, each
crossing site location was surveyed and physical parameters and disturbances to the location
were measured. The survey methods were primarily adapted from the Alberta
Transportation’s Fish Habitat Guidelines (Alberta Transportation 2001) and specifics are
outlined in Appendix 5.
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RESULTS AND DISCUSSION

PRELIMINARY SITE SCREENING AND SELECTION

The original PATH search resulted in a total of 1413 trenchless crossing notifications for
consideration in Alberta since the implementation of the Operational Statements in 2005 to
the end of summer 2010.

The potential monitoring sites were reduced by overlaying the points onto maps with the
areas of interest mapped. This further reduced the number of potential sites within the areas
with the SARA and COSEWIC listed species. Some of the trenchless crossing files within
potential areas of interest did not contain any legal land or UTM information (42) and some
only contained information on the legal land description (68). These files had to be pulled
manually from the office of interest to determine if they were within the scope of this project.
After all the screening was completed, a final data set composed of 30 potential sites was
compiled.

In keeping with the area separation due to physical differences in the habitat types and
separation of areas within Alberta, the areas have been split up for results analysis. Table 1
provides a summary of the geographic locations. Please see Figure 5 for an overview of the
final sites that were examined during this project. Appendix 6 summarizes various
parameters for the locations which were taken during the site visits.

Table 1: Summary of Geographic Locations for Field Assessment

Geographic Characteristics Species of Interest
Location

Southern Alberta: Extreme southern Alberta distribution Rocky Mountain Sculpin
Milk River and St. Western Silvery Minnow
Mary River
North and South Shallow areas of large rivers and lakes Lake Sturgeon
Saskatchewan within the North and South Saskatchewan
River Systems Systems
Foothills Area Areas of low perturbation with cool, clean, Westslope Cutthroat Trout
(Calgary to clear water and varied habitat
Banff/south tothe | characteristics present
U.S. border)
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Files in the Saskatchewan River System

In the habitat occupied by Lake Sturgeon, only eleven potential sites were in our list for
monitoring. Of these 11, upon completion of the site assessment, it was determined only 8
sites were suitable Lake Sturgeon habitat due to lack of water depth and little to no significant
flow from the river system’s main stem in the other three sites. Figure 6 shows the location of
the Lake Sturgeon trenchless crossing locations. Figure 7 illustrates a site typically
associated with Lake Sturgeon habitat in the South Saskatchewan River. For comparison,
Figure 8 shows a site attended during the project, illustrating very poor quality habitat for
Lake Sturgeon.

Of the sites crossed in the areas in the vicinity of the Saskatchewan Rivers, five were crossed
using the high-pressure directional drill method and three were crossed using the horizontal
bore/punch. Although the HDD was used for more crossings, there was not a significant
preference of one type over the other in this area.
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Figure 6: Location of Trenchless Crossings in Lake Sturgeon Habitat Areas
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Figure 7: Lake Sturgeon Habitat South Saskatchewan River, Alberta

Figure 8: Unsuitable Lake Sturgeon Habitat — Saskatchewan River System Site Excluded from Study
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Files Relating to the Areas of Southern Alberta (Milk And St. Mary River Systems)

During the site screening and selection process, it was noted that very few trenchless
projects are typically undertaken in this area of Alberta.

Table 2 provides an overview of the number of OS and trenchless water crossing notifications
by DFO office. It is important to note these numbers reflect all the trenchless crossings in
Alberta from the introduction of the OS to the end of 2010, thus the number of notifications in
this table are much higher than the 1413 number referred to throughout this document. The
reason for this was the analysis for this project was done in the winter after the completion of
the project. The end of the year was thought best to give a more true representation of the
actual numbers per office as often project notifications are received on a seasonal basis.

The Lethbridge office (located in the southern Alberta Area), has far less incidence of any
type of OS including the fewest notifications of trenchless crossings within the province
(Table 2). This may help to explain why no trenchless crossings were found in the
watercourses occupied by the Rocky Mountain Sculpin and the Western Silvery Minnow . In
Lethbridge:

e Of the 49 HDD notifications, none were found in the regions of the St. Mary or Milk
River.

e Of the 63 Bore/Punch Crossings, only one was found near either the St. Mary or Milk
River. There was one Bore/Punch notification that related to a tributary to the Milk
River but outside the project scope.

Table 2: Number of Operational Statement Notifications by DFO Office in Alberta 2005 - December 2010

Office All OS High-pressure Bore and Punch | More Common
Notifications in directional Crossing Trenchless
PATH to the end | Drilling Notifications Crossing
of 2010 Notifications
Lethbridge 244 49 63 Punch/Bore
Calgary 1165 190 381 Punch/Bore
Edmonton 2635 301 666 Punch/Bore
Peace River* 1381 153 204 Punch/Bore

*Peace River was not part of the monitoring area because it fell outside of the area of interest; however, for
comparison of number of OS in each Alberta office, it was included here.

Based on these findings, the number of trenchless crossings are minimal in this area and
thus are not likely a major threat to aquatic SAR in the Milk and St. Mary River systems. The
southern Alberta (St. Mary and Milk River region) area was ultimately removed from the
project review as there were no trenchless crossing sites within the area.

Files Relating to the Foothills Area

The Foothills area saw by far the bulk of the trenchless works of all the SARA and/or
COSEWIC areas. Of the 30 total sites assessed for this project within at risk habitat, 19 were
within this area. Upon examination, only one of these sites was unlikely to provide the
adequate life history requirements of the WSCT and was considered to show little habitat
potential. Therefore, within this region, 18 sites showed adequate potential to support the life
history requirements for the WSCT for at least part of its lifecycle.
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Of the works completed, 13 of the sites were crossed using the high-pressure directional drill
technique while the other 5 in WSCT habitat were crossed using horizontal bore/punch. The
high-pressure directional drill method was by far the most commonly observed method for the
habitat in this area for the sites associated with the assessment.

In summary, of the thirty sites attended during this threat assessment, a total of 26 were
considered within areas of SARA or COSEWIC habitat. Often it can be difficult to gauge the
quality of the habitat until the site visit. This is particularly true when assessing sites located
using legal land locations which can be within a 2 km radius from the site itself. For example,
a site may turn out to be a small tributary to a river when the expected location may have
been the river's main stem. Of these 26 validated habitat sites, a total of 18, the vast
majority, were within the Foothills region of Alberta, habitat to the WSCT. The other 8
occurred in either the North or South Saskatchewan River system. Other trenchless
crossings may have occurred in these areas but are not represented in this project as the
proponent (i) did not choose to submit a voluntary OS Notification Form to DFO or (ii) the
trenchless crossing was captured under a larger project application and was not submitted
under a OS (i.e., may have been captured under an application for works or undertakings
likely to cause a harmful alteration, disruption, or destruction of fish habitat (HADD)). The
PATH searches in this project were solely concerned with the OS designation within the
database and did not focus on other project types which may have captured additional sites.
Table 3 summarizes potential and actual sites by area and trenchless crossing type.

Table 3: Summary of Assessment Sites by Area

Number of Number of Type of
Geographic Location Potential Actual Sites trenchless
Sites and # active Crossing
Southern Alberta - Milk 0 0 -
River and St. Mary River
North and South 11 8 (1 active) 5 HDD
Saskatchewan Rivers 3 Bore/Punch
Foothills area (Calgary to 19 18 (1 active) 13 HDD
Banff) 5 Bore/Punch

SITE ASSESSMENTS

Site assessments were carried out between June 10 and September 2, 2010. Appendix 6
provides a summary of the assessed sites. Of the 26 sites confirmed to be located within
SARA/COSEWIC habitat, only 2 of those sites were active during the assessment, one on
the Red Deer River in the South Saskatchewan River system, the other on Fish Creek, in the
Foothills area.

ACTIVE SITES

Saskatchewan River System

An active site on the Red Deer River (South Saskatchewan River system) was observed on
July 7, 2010. This pipeline was installed using a high-pressure directional drilling technique
(Figure 9). The photo clearly shows the gray liquid (the drilling mud) which can be harmful to
fish and fish habitat. However, in this case, the drill was successful and installed far from the
edge of the watercourse with no impacts to the river (Figure 10).

17



- = = e e '.;n'n"l' "i-{‘u.-, I-.,ﬂ-l“ .' .. .
Figure 9: HDD Technique - Bore Hole and Drilling Mud (Red Deer River Alberta, South Saskatchewan
River System, July 2010)

Figure 10: HDD Technique - Location of Bore Hole with Respect to the River (Right Of Way Boat Launch,
Red Deer River Alberta, July 2010)
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Foothills Area

A second active site was attended on September 2, 2010. This was a high-pressure
directional drill for a crossing of Fish Creek, in the Foothills area. This is the type of habitat
that is typically seen for the Westslope Cutthroat Trout. Figure 11 illustrates the clear water
with cobble substrate one would expect in salmonid habitat. Some maintenance work was
completed at this site, as an old pipe had shifted and become exposed to the elements

(Figure 12). This pipe was removed. Figure 13 shows the upland excavation of the pipeline
required as a part of the removal process.

Figure 11: Westslope Cutthroat Trout Habitat (Fish Creek Alberta, Foothills Area, September 2010)

19



i #
L i : M

IS e g TR £

Figure 13: Old Pipeline Removal (Fish Creek Alberta, September 2010)
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It is interesting to note that both active installations showed non-compliance with the
conditions and mitigation measures outlined in the OS for high-pressure directional drilling.
The OS requires the proponent to have an emergency frac-out response plan in the event of
drilling mud spill and specifically states “Keep all material and equipment needed to contain
and clean up drilling mud releases on site and readily accessible in the event of a frac-out.”
(Measure 8 of Measures to Protect Fish and Fish Habitat). The OS also requires an
emergency spill-kit be kept on site in case of machinery leaks and spills into the water course
(Measure 5.3). Neither of the active sites attended during the 2010 field season had a spill-
kit on-site or easily accessible in the event of a frac-out.

NON-ACTIVE SITES

Foothills area

Within the sample set of 19 sites in the Foothills area, two sites (Ware Creek and Three Point
Creek) showed evidence of non-compliance with the OS. These sites showed evidence of
vegetation removal and potential of wet crossing/trenching of the creeks. The OS prohibits
the use of techniques which could negatively impact the fish and fish habitat, damage the
riparian vegetation, and specifies that the crossing is not to be an open cut crossing.

As seen in Figure 14, there is strong evidence of vegetation removal at the crossing site on
Ware Creek in the Foothills region. If one were to assume the vegetation removal and creek
disturbance visible in the photos were part of the pipeline installation, then this project would
be in non-compliance with the requirements of the OS and depending on the extent of the
damage/alteration to the fish habitat, could be considered a HADD of fish habitat.

Figure 15 shows the second impacted creek, Three Point Creek. In this instance, there is
riprap placement on the creek bed and shoreline and evidence of riparian vegetation
removal. This site could be in non-compliance with the requirements outlined in the OS if
these works are a part of the pipeline installation outlined in the OS notification received by
DFO. Depending on the extent of the alteration/damage to the habitat, this project could be
considered a HADD of fish habitat.

Jumping Pound Creek, also found within the Foothills area, had an HDD installation
completed in 2007. Figure 16 shows an exposed pipeline that was located near the vicinity of
the right-of-way (ROW) at the watercourse. The significance of maintenance issues with the
pipelines is sometimes overlooked and it may be worth considering the effects of these
issues on fish and fish habitat. If pipelines such as this were to rupture, considerable
damage to the resource may result. Further investigation into these effects should be
undertaken to ensure that species that are more sensitive to impacts to their habitat are
adequately protected from potential break or rupture of pipeline crossings.

Table 4 provides a summary of the sites found to have evidence of non-compliance or
maintenance issues.
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Figure 14: Evidence of Vegetation Removal and Potential Open Trench Crossing in Non-compliance with
HDD Trenchless Crossing (Ware Creek Alberta, Foothills area, July 2010)
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Figure 15: Evidence of Riparian Vegetation Removal and Riprap Placement on Creek Bed (Three Point
Creek Alberta, Foothills Area, Downstream From Bridge, July 2010)
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Figure 16: Exposed Pipeline Upstream from Right of Way (Jumping Pound Creek Alberta, July 2010)
Table 4: Summary of Sites with Evidence of Non-compliance or Maintenance Issues
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Watercourse Typical

Crossing Habitat of Maintenance Issue Habitat Issues
WSCT or LS
Foothills Area
Big Hill Creek Westslope Frac-out: due to multiple frac-outs with the site
Cutthroat they were considering other methods for another
Trout attempt during the summer of 2010. Fluids did not

appear to be present in the watercourse.

Three Point Westslope Evidence of trenched crossing: riprap installed;

Creek Cutthroat exposed geotextile under the rock. Also evidence
Trout of willow staking and some regrowth.

Ware Creek Westslope Evidence of trenched crossing: the right of way
Cutthroat highly disturbed; the area was not re-vegetated
Trout and covered in fines, gravel and cobble resulting

in some sedimentation.

Jumping Pound | Westslope Exposed Pipe
Creek Cutthroat noticed

Trout approximately 8 m
from the right of
way (ROW) (Figure

16).
Fish Creek Westslope Exposed pipeline at | Emergency preparedness: no spill kit onsite during
Cutthroat the right of way works.
Trout (ROW) (Figure 12);

this was removed at
time of site visit.

Saskatchewan

River Systems

Bow River- Lake Frac-out: three fracs reported but no evidence at

Taber Sturgeon time of site visit; deep water and large river site.

South Lake Frac-out: within the file; DFO was notified at time

Saskatchewan Sturgeon of construction; no evidence at time of site visit.

River

Red Deer River | Lake Emergency preparedness: no spill kit onsite during
Sturgeon works. Reportedly there was a spill kit available at

a crew location approximately 2 km away from the
watercourse crossing site.

RECOMMENDATIONS

Following the review of trenchless crossing projects in SARA and COSEWIC habitat in
Alberta, two key recommendations were formed:

1. Itis recommended the OS do not apply in the southern Foothills area of Alberta. This
recommendation is due to the lack of spill-kits present on active sites and the evidence
of non-compliance with the OS. Although only two active sites were included in the
assessment, both of these sites were without spill kits. The reasons for this
recommendation include the aforementioned evidence of risk to the aquatic species
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and the high volume of crossings occurring in the Foothills region relative to other
aquatic species at risk areas and the sensitivity of the habitat to disruptions in
groundwater upwelling.

It is recommended that proposed trenchless crossings are assessed on a case-by-
case basis to ensure the projects are meeting the requirements of SARA in the other
areas where SARA and COSEWIC species occur in Alberta. Given the low volume of
files within these at risk areas (30 files out of 1413 files were within at risk habitat up to
the summer of 2010), this would not substantially increase the workload for habitat
management staff within a given office.

Several recommendations for aquatic species at risk areas have been compiled in different
locations relating to the HM Monitoring Program including the OS Notification Forms, the use
of Trenchless Operational Statements, and the Habitat Management Program Monitoring
Forms. Each issue is discussed separately below. Education needs and pipeline
maintenance issues are also discussed.

OPERATIONAL STATEMENTS

Operational Statement Notification Forms

As a part of the OS notification process, the proponent is asked to provide DFO with a
completed Notification Form for the works in question (Appendix 1). Based on the findings of
this report, it is recommended these forms are updated to include the following:

The use of UTM coordinates — UTM coordinates are preferred over the more
commonly provided legal land description. It is recommended the UTM be made more
prominent or be the only option for location of the project on the form to make it easier
to find a given crossing location. Often it would take over an hour to locate a site in the
field upon arrival in the general vicinity, when the location was based on a legal land
description. A more precise location would potentially reduce time spent in the field
and would save valuable time in locating a crossing if an infraction was anticipated. [f
a spill or frac-out occurs, an extra hour lag time can result in a much larger dispersion
in a riverine environment.

Indication of previous submission of notification - The inclusion of a check-box or
area on the form to indicate whether or not this crossing notification had been
submitted in the past. In this way, redundancies could be avoided or minimized in the
database. It was found that in a small number of cases the notification was sent in for
multiple years if the works did not occur due to scheduling or financial reasons.
Although not a huge amount of redundancy, it would be helpful to reduce this doubling
up of files in the database to improve the quality of the dataset.

Mention or consideration of the Species at Risk Act -The operational reference to
SARA is vague and could easily be overlooked on the Notification Forms. Itis
recommended that a more direct message about the Species at Risk Act be
incorporated into the trenchless OS. Included within the OS should be an indication to
the proponent that a case-by-case review is likely or is required in areas with aquatic
species at risk
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Trenchless Crossing Operational Statements
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These forms should be reviewed and updated as the latest version has not been
examined and re-posted on the national website since 2008. DFO should be revisiting
the statements at least every two or three years to ensure the tenets of the statements
are still valid and applicable. At time of printing, the website was due for an update.

There are some parts to the Alberta statements which are unclear or somewhat
subjective and may need to be revisited. An example of this can be seen with the
following condition contained in both OS for trenchless crossings: “The site does not
occur at a stream location involving known fish spawning habitat, particularly if it is
dependent on groundwater upwelling”. This is a very complicated process - are
proponents expected to have this level of knowledge of fish habitat sites? Is it likely
the operators of drilling equipment have this level of fish habitat knowledge? It seems
this fairly complicated river dynamic would be difficult to assess in the field. It would
be prudent to restrict usage of the OS for this type of activity in areas of known
groundwater upwelling as these areas are often key spawning and overwintering areas
for fishes (Heggenes et al. 2010). In addition, there are some areas that frac-outs are
prone to occur due to land formation. Limiting use of these techniques in these areas
should also be examined.

The OS need to highlight the importance of having a spill-kit on the active work site.
The importance of the emergency response plan needs to be made abundantly clear.
This is of particular importance when referring to SARA listed species or to more
sensitive species (such as COSEWIC designated or even provincially listed species)
as a frac-out or spill in vulnerable areas could imperil the species even further if a
quick and adequate cleanup is not done. The emergency response plan is mentioned
in the OS, but given that neither of the two active sites observed had spill kits readily
accessible, the importance of the emergency plan needs to be illustrated in a more
prominent way to ensure compliancy. The Operational Statement needs to ensure
that the need to reduce the risks associated with a spill event are clearly understood.

Beyond the case-by-case assessment mentioned above, it is recommended that
trenchless Operational Statements are not applicable in areas of WSCT habitat. This
is due to the high volume of crossings (18 of the 26 sites assessed) within this area
and the fact the fish in this area are very sensitive to changes in their environment.
Salmonid species, such as the Westslope Cutthroat Trout, are often dependent on
groundwater upwelling for refugia from various environmental conditions (Heggenes et
al. 2010). It is reasonable to assume such areas could potentially be disrupted by
underground crossing methods. It is suggested that maps be created and made
available to the potential proponents, showing the removal of this corresponding area
from the OS. The WSCT trout are being recommended for listing on Schedule 1 of
SARA,; however, in the interim, removing this geographic area from the trenchless OS
would provide more protection to this sensitive species. There are also other sensitive
salmonid species that are often found overlapping WSCT habitat and are also
dependent on the groundwater upwelling, such as Bull Trout (Salvelinus confluentus)
(ASRD and ACA 2009). Bull Trout has a status of sensitive within the province of
Alberta and would also benefit from more stringent assessment of trenchless crossing
activities in the Foothills area. At the time of printing this document the Bull Trout was
scheduled for COSEWIC assessment in the fall of 2011.



General Operational Statements Considerations

It is recommended that a review of all the Operational Statements for all areas be
undertaken to determine the likelihood of them causing damage to aquatic species at
risk and to assess the potential threats to the species critical habitat (where
defined/applicable). This could be combined with an overall review of the OS content
as the current versions have not been updated since 2008. This would ensure that the
HM policy practice of using OS is meeting the stringent requirements of SARA.

As critical habitat is formally defined for areas in Alberta and also for other provinces,
maps and information will need to be made available and easily accessible to groups
currently following the guidelines. Any major modifications of the existing documents
will require an outreach and education program to update the public on any new
requirements resulting from substantial OS revisions and/or changes.

In addition, it may be useful if changes are made to the OS, to request the proponent
submit a post-construction check list indicating if they have met the mitigation
measures outlined in the OS. This could be accompanied with post-construction
photos which would assist in determining if the OS are effectively protecting fish and
fish habitat by giving a better picture of how the sites look after works are completed.
This would also help DFO meet its monitoring requirements for lower risk projects not
often assessed on the field level.

Monitoring Forms

It is recommended that the current HM Operational Statement Monitoring Forms (Appendix 4)
are revisited and modified so they are more of a practical tool.

Currently they contain very few areas to submit measureable data and many of the
questions are subjective. It may be useful to have a measurements section for
recording environmental data such as water depth; amount, type of riparian cover; and
other site specific parameters for comparison with any future works or associated
impacts in the area. For this monitoring project, a separate data sheet was utilized to
record physical measurements as the HM forms did not provide this capability.

In addition, the HM forms are quite lengthy which makes them cumbersome in the
field.

Finally, it would also be useful to have SARA species considered within the Monitoring
forms (e.g., include questions/sections on SARA species and CH). For the purposes
of this monitoring project, the SARA aspects were added onto the existing forms as
the current version does not accommodate SARA. Adding information about the Act
into existing forms and tools will help provide some direction to staff on this topic.

EDUCATION

There is a lack of clarity around OS with respect to SARA species and associated critical
habitat. In Alberta, the potential listing of species such as the Westslope Cutthroat Trout and
Lake Sturgeon will result in new issues for the HM staff. Most HM practitioners in the
province have not had much exposure to projects relating to species at risk. The information
and education needs should be clarified internally as well as externally on the use of low risk
policy tools beyond relating to the Fisheries Act. It is not clear in the DFO SARA Practitioners
Guide (DFO 2007c) how the HM practitioner is to consider SARA in the review of low risk
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activities. As such, it is more unlikely that an external client will understand the procedure for
SARA considerations to do their due diligence as required by the Act.

The Practitioner’s Guide to the Species at Risk Act (SARA) for Habitat Management Staff
(DFO 2007c) states:

“‘HMP has developed a series of national Operational Statements (OS) that describe measures
to be incorporated into certain low risk development proposals in order to avoid the harmful
alteration, disruption and destruction (HADD) of fish habitat. Proponents may proceed with
their project without review by DFO when they implement all the measures outlined in a given
OS and notify DFO of their plans. The OS have been developed for activities that are
considered by DFO to be of low risk to fish or fish habitat. Each OS will be reviewed by Habitat
Management practitioners to ensure that the activities would also not contravene the SARA
prohibitions and are consistent with recovery objectives for the species, its residence or its
critical habitat.

The approach to integrating SARA into the OS will be for regional or area HM staff to review
the statements (this may be done in conjunction with Science and the SARA representative),
to ensure these conditions are met. Moreover, the OS will be periodically reviewed and
updated by regional staff to ensure that they continue to protect fish habitat according to the
Fisheries Act and SARA. If an OS is found to present any level of risk to aquatic species at
risk in a particular region or area, a list of water bodies or areas where the OS does not apply
will be included or listed in the OS. It should then be clearly stated in the OS that if the
proponent is working in or around a water body listed in the OS, the OS does not apply and
the proponent will be required to submit their project for review by DFO HMP.”

As part of providing education pertaining to significant changes to be made to the OS and in
accordance with the above:

It is recommended maps be created and made available to the general public and
potential proponents showing the removal of an area thought to have aquatic species
at risk which may be put further at risk by a particular OS.

Also, as there has not been a major change to the OS in several years, an active roll
out is suggested. This may require public notices, presenting or giving workshops to
industries and proponents on the new requirements/changes and going through the
areas which are no longer covered by the trenchless OS.

HM staff would likely need similar information and presentations to ensure they know
which areas may require a Fisheries Act review that used to be covered by the OS
notifications. As providing notification to DFO for this process is voluntary, and given
that DFO has not recently updated the OS, it is unlikely users of the OS will look to
review the OS version they are currently using and therefore may not be aware of
changes to the process. A more pro-active approach as mentioned above would
therefore be prudent.

PIPELINE MAINTENANCE ISSUES
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It may be worthwhile to follow up on the ongoing maintenance and problems
associated with underground pipelines. For example, conduct an investigation into the
likelihood of pipelines becoming exposed when under a watercourse and, if exposed,
review any available statistics on the probability the exposed pipe would rupture. It
may be prudent to investigate whether different materials have varying life spans when



exposed to the elements. Given the areas of interest and the presence of sensitive
species, the amount of ongoing maintenance and likelihood of failure could in itself
prove to be a threat to species at risk and should be investigated further. A review of
industry’s best management practises for pipeline installation to obtain verification of
required pipeline depths is likely a good place to start.

SUMMARY

Overall, there are issues with the use of the trenchless watercourse crossing Operational
Statements in SARA and COSEWIC habitat in Alberta as indicated in the recommendations
outlined in this report. In revisiting the current Operational Statements and Notification
Forms, many of these problems can be addressed and resolved. However, for some
sensitive areas, such as the foothills of Alberta, the method may not be appropriate due to
vulnerable habitat. These areas should be removed from the Operational Statement
applicable area. Corresponding maps and figures should be created to accompany the
modified OS to provide clarity to both the public, with the focus on potential proponents and
contractors, and to Habitat Management Practitioners.
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APPENDIX 1: DFO NOTIFICATION FORM (ALBERTA 2007)

I*I Frwips ped Gosany  Plobes o Sedase
wriasis Catazn

TIFICATION FORM

MANE: STREET ADDRESE

CITYITONM: PROVINCETERRITORY: POETAL DODE:
TEL WO [RESDENCEY TEL MO [WOFEE

FAE HND: EMAL ADDREEE:

PANE STREET ADDRESE:

| AT TONA PROVINCETERRITORY. POSETAL COOE
TEL, NO. [RESEENCEL TEL MO [&OFK]

FRX N EMAR. ADOREEE:

Sabect Dporational Stabamants That am being wsed [chack all applicabio boasy:

1 Boarar Dam Romovwl 1 isniztnd Fond Construction 1 Roukns Maintonancs Disdging
1 Bridge Mamcrancg 1 isnistod or Oy Dpan-aut Shosm Crorssngs 01 Submaged Liog Sakags

1 Clear-Spon Bridoes £ Mainiomancs of Fipanan Yooohesion in Exlssng Aighisofay 0 Temponany Sream Croszing
1 Casivert Maislenana B Morings 1 Uncarwetar Cablas

1 High-Pressum Deeclonal Driling 1 Ovarhaad Ling Consiniction

1 los Bridges and Snow Fils £ Punch & Bors Grossings

Sokict he e OFwalor boay DrwatGroearsa 3t o Raar Jour project:
1 Fvar, Steam, ok 7 /Pond or weland {pond s kess than @ hactares]
1 Laka & rootares or groator)

HEme of wiiar body O Willamourss Coondinates of e Projedt [UTh oo-ondinata or Dagres
Winuiss, Ssoonds], Fovelsblc
Easling: Morihing
Lafhuda Longiuda:
Logal O Diraosons 10 Aooses tha Peoject St
L=, Cusrior, _,:H.'lnh Townshin, Ranga, Maridany fa., Routs or higiway numecs, oo |
Propessd Star Duls Peopnssed Compdabion Dats
PO ELATIOY R LT
W mmh. st g oty DFD,. prwlwsdily 14 weorkng Geys Selors dariec T il oud n, rrmll o by baew, thim no#ficeion fome i e PO ofics in
PO h:rlc::r-rn mnwﬂ-::mmmfm:mim?r—a:nm |=:,'hﬂ ool Siatarment

fprnt mame) cartdy that the informaton given on thes form &, 1o ©e bast of my

Ib.‘ru'h'l-u:lg:-.-\:a'rnr! and complata.

Signaturs Dlat
Mok § o cawes o e oo T e o o e e 1 S S s 3 o o oy e £ g e o oo 50 of st de

r
NS YA Eud S T [ T an. h i see e sk cors e DFD offios e e v e S otier DT Rt 2 S Rsne Sim . Yol AN R aed
TrrTernr o Sw leher A

T N S e MO ST WETE O IR = Colsched by O m-‘u-u-n.fm-md:nn::::-:m:mh:um.w:lu-m:r-h
‘e Az -m“n“:mrmmhm:ﬂr-nw el will =5 1w iy B Terwrsl mhremine Darw D00 00 del Ly S oy A reivickosn b
B W e shel B e o B Ty S riorranc sl R Soranms 1S S o Ten R ndreciors o oh i Senom TEITEen o S § Ee
GosrTemn of Carans 'L inio Souss ooy o sibCls 8 weeLinkaseTe e o o 1 SoweTrend of Cenece ofices. mhrmaiior cohw e aerorsl T T sy 2 ST OF rodeciec

e by Fw pEesern: of Sw oo i ibrmn A

Source:
http://www.dfo-mpo.gc.ca/regions/central/habitat/os-eo/provinces-territories-territoires/ab/pdf/os-e020 e.pdf (accessed

January 28 2011)
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FOR ALBERTA

APPENDIX 2: HIGH-PRESSURE DIRECTIONAL DRILLING OPERATIONAL STATEMENT

I*I Fashayrien onadl Domans .mr&wn

amana

DRILLING

For the purpose of his Operalional Staiement, the =om High-
Prassurs Diectional Drising (HPDD) maans trenchiess methods
of crossing & watercourse Leing pressurzed mud sysisms,
HPDD 12 usad 10 MEtal cankes and pipelinas for gas.
1alecommunications. fitrs optics, power sewer, o and water
lines underneath watsrcoursea and rmads. This method B
preferabis 1o open-cut and Bolated orossings snce the cabie or
plpeline k= drilled undemesth the watsrcourss with very litte
disturbance 1o 1he bed or banks. HPDO Inwolves deiliing & pliot
bare hole undemeath e walsroourse iDwands 8 suriacs 1amget,
back-reaming the bore hols to the dill fig whike puling the plips
along frough the hole. Thie process typlcally uses e
Treshwatsr gel mud system compossad of @ mirturs of clean,
Teshwssr &5 1he base bentonits jciay-bassd driling iubricant)
B3 the wiscosiler and syminelic poiymens.

The gensrsl order of preference for camying out @ cabie or
plpeline St=am Crogsing N oroer to prodect fish and fish habiat
ta: 8) @ punch or bore crossing (see Punch & Sore Crossings
Opsrational Stalement), &) HPDD crossing, of dry open-cut
croasing. and d) |solated open-cut crossing (See Msadied o DIy
Open-cut Steam Crossings Oparational Stalement). This oroer
must be Delanced Wih practical conslderations at e sia,

Cne af e risks assocksted whh HPDO ks the escape of drling
mud Inta the anvionmsan 89 8 esul ol s 2p|||. Tunme] CQ|L$5E or
iha rIJFl[L'.'E of mud to e surlacs, CGHITIDI'"]' Knicaem 25
“frac-out. A Trac-oul is causad when excessive ol 'I‘g prEgsuae
ragLitts in arilling mud peopagating toward the sutace. The risk
of a frac-oud can be reduced "'IIDLI!]I'- [=puie_§ QEU’t‘E\:Tlﬁl\:‘&|
assassmertd F"HI:H!}E‘E and drill FI|E.."I"-|!1§ and exacution. The
axtat of 2 frec-out can be limited oy casul I'I'IDI'I'!“:’HI"; ard
naving Sppropiiale SqUEpMEnt and MEsponss plans rsedy nns
evert that one occurs. HPDD can aiso masull In excassla
disturbancs of rlpanan '|‘EgE1EtDI'I and ssdimeantathon and arosin
dus 1o oparailon af -Eau'prnem an the =horallne or f{ll'l'.ﬂl'lg 1o
acoaas e DI:FIJ'!J‘IE bank.

Flaheriez and Dosans Canada (DFD) ks responalbie for protecting
flsh and f=h hebilal acress Canada. Linder the Fiaferes Act o
oNe May cary out 3 work o1 Lndertaking that will causs 1ha
harmiul afenation, dismneption or dasmuction [HADD o sh
habiat uniese H has been aulhorized oy DFO.. By Dilowing the
conditions and measuss sat out below you will bs In compllancs
whh subsection 35(1) of tha Fishanss Act

The pupoes o this Cpeistional Stsisment 15 to descrbe e
conditions under which i k= applicabie 1o your project and the

HIGH-PRESSURE DIRECTIONAL

Version 3.0

MEasres i Incorporats imo your project in order 1o evold
regative impacts 1o fish habltat. You may procaed wilth your
high-pressura directional arlll project without a DFO sview when
¥OU MeSt the Milowing cond Moms:

= the project B not iocated on a GlEss A stream according to
1he Albaria Water Aot — Code of Practica,

= ihe cmesing technigus will ot damaga the aguatc
envisonment and Nereby Neamvely Impact fizh or Tish
nabmsi,

=  ihe =He does not ocour St 8 Streem location oiving known
fl=h spawning habist, particulary B i & dependen on
groundwater upsaaing,

=  ihe crmssing B not @ wet open-cut aroasng.

= you NEve g emengency rac-out response plan and 8
coningency croasing plan In piace that outine the pratocol
1o monftor, cortain Sand cledn-up & patential frec-out and an
alfermative method o7 canying oul e crossing. and

= you Incorporate he Messures to Protect Fah and Fen
HEDES when High-Pressun Dissctional Onitng Bsted below
Inthis Diperationai Sialement.

I you canot mest 8l of e conditions isted above and cannot
incorporats all of the messwes |l=ted below then your pmject
may result in & violation of subsection 35(1) of the Fishanes Act
and you could be sUblect to enfocemant action. In thie cage,
you Ehould contact the DO office In your araa H you wish 1o
obiain DFO'E opinion an e possibie options you should
caonsloer to svold cortravertion of e Fehenes Aot

You are required to respect all municipal, provincial or
federal legislation that applles to the work being carred out

In relation 1o this Operational Statement. Tha aciivites
undartaken in this Opsrational Statement must ai=o comply wih
the Speciss 5 Aisk ACE (Www.sararegistry.gc.cal F you have
guasiions regard hg this Opsrallonal StEtement, plasse cortact
the DFD ofice In your 2sed (3ee Alberis DFO afflce BEt)

Wi ask that you notify DFD, preferably 14 days before Starting
your work by filing out 2nd s=nding the Alberta Opesstional
Etalament notification fomm (wwe.dfio-mpo. ge.ca/reglons!
centrabmabiiat/os-eo/prov-terrindex_e.ntm) 10 the DFO offlcs
in your ared. This Informstion B [EQLEE'IEIJ In omder to evalEle
the affectivengns of the work caried out In =iaton o this
EFE'I'EHC\"-EL' Statemeant.
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APPENDIX 2 (CONT'D): HIGH-PRESSURE DIRECTIONAL DRILLING OPERATIONAL

STATEMENT FOR ALBERTA

&

Measures to Protact Fish and Fish Habitat
when High-Pressure Directional Driling

Use sxizSng valz, mack or o bnes wheneer possible,
a5 ssoets mutes bo Svedd cheter i the ripo
vegeizhon.

Dmsigen the ol path ko 30 sppropasie depdh below the
vealeroousse o miremize e rick of fac-out and o 3
dept io parvent the Ine from becaming exposed due o
matursl coouring of the siream bed. The drill entry and exit
pairds are b encugh from the baniks of the wolemounse
1o have misemal impact on fese s

Wituile this Operatiornl Gisterment doss rot cover the
chering of sparian vegetsten, the mmoval of sslect plani=
iy be recsstory 1o acce== the consiructon ste. Thie
rernesial sheuld be kept 4o = minimom and within bhe foad

of ulility right-of-way way or spproved work space.

Mashinsy rding B welsroourees i bring equipment
recpired for conpiruction i e opposits side i limiled o a
ore-frme svert (over and lback) and should cocur only il an
snisiing ersasirg ot snother iocalion & rot svalsblsor
practicd fo use, A Tempoay Stieam Crossing Opeeafional
Etaterrort & ako avalable.

4.1, IF remor rutling = ikely fo cecur, stream bank and
bed protecion methods (.5 swamp maks, pad=}
showld be uvsed provdded they do notconstrict
Nowe or block fiah pacsage.

Geachirg of e slream harks for the ppmaches
ehoald net sesur.
thmmum“mwm
diple (8.5, domnaied by orgamic
mmmﬂnwmnmh
oo 2 3 meeulh of equiprment fording, then 2
termparary croening siruciure or other practce
should be used to profect theoe orege.

Time tha ene-time fording to preveant dongrnon o
sareiv finh ifs stages by adhenng i appropriobe
fistwrms limerg windows (soe Alberts ke Acd -
Mﬁmmm:—ﬁ.dﬂ
can e fownd 3k hilipoif 3.

12
43

o

ehould occwr under low lom condisorns:
ot mot wihen flows 3ee clevaled due o local nin
seents o passonal fooding

Cpeeis reachiraty on bnd abowe the oefirory high woier
o e Sheiniton Beiow) and N 3 Fronnes ot s
dstutoroe = P barks of $e wotssoogese

51 Mactenery o e on sits it 2 deon condition
and £ in be resintred free of flud ke

Wazh, relusl andd serece machunery and siore fusl
and siver rreieniale for the machinesy away from
the wtef b prevent sny deleterious mubshwce
frorm ersring the woee

eep 3n emegency spill kit on cite 0 case of flud
lesks or epile fom rachinery.

Restore barde io ongnal condition & any
disturbarce socurs.

53
54,

-

0

.

-

Emergency Frac-owt Resp and Canting

ﬁuﬁﬂuwuﬁﬂhﬂﬁ‘ﬂﬂh‘\l
zortze grling mud o ormeert cadimeet i e
deietedious subciznoes fom arderng the wolesouce. ¥

thic t be achiesd, uce cit & oF ofher efectur
Srmerd and i drod 1o prarvend cirfrg
rrusd from entering the sstecouse. nopect Bese
dariy during the of consrucon and
ke o y repairs if ary damag

1. Dispoce of excess drilling s, cutinge and ofher
wte at an sized o al

Jormmms awmy from S water -t preem f from meteng
the waxbsroourse.
Mioritor the woisrcouse io oboerve agne of cutace

migration (frac-out] of drilling mud during all phases of
corstrecion.

v Planning

He=ep all matedad and eguiphent needed {o contain and
ciean up diilling mud releaces on cite and resdily
aiocessible in the event of a frac-out.

L ol

Emplerremrt the frac-out rec plan St ir
measures to shop workk, cortain the drilling mud and
prevent itz further migrafion into the watercousse ard netify
all applicable asthorities, including the Albaria Ervionmant
Hotline at 1-300-222-8514, and the clossct DFD office in
the orea joee Albera DFO office lst]. Priorilize clean up
activities nelative to the rick of potential harm and dispose
of the driling max in 2 manner that prevenis re-entry nds
e wotsrmourss

Ensure ciean up measuwss do not recult in graater damage
to the barks and watescourse than From leasing the drling
mud in place.

implerment the confingency crossing glan incheding
mhn‘hh—ﬂﬂlfﬂl#ﬂ*ﬂﬂ
toi the wet == o p=ie the crocsing o e
curert iocafion. See losisled of Dy Cpen-cod Stimarn
Crossings Opsratonal Staberment for carrring out an

Sighifice oy wosis moferids removed form the work cds
to prevent fham from endeting She wabercowse. This could
-ﬂ-kmi‘qnl ﬂ:-lﬁm_u
s g g with pe y nalive grass of
shrubre.

Wegetste any dichoted areac by planting and sseding
Dreimetly mth mmmem tmmn shrutn or grasoes gl e
ek perminat=. Ffwere & reufSicerd e remareng 0
hmmhﬂﬂ—ﬂm“
the ol - phoe and § i 3 vegmited e
Follwing spring.

13.1. Mainton efective sedimert and erotion contol

measures urtl m—egetshon of dicturbed sfex =
achweved.
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APPENDIX 2 (CONT'D): HIGH-PRESSURE DIRECTIONAL DRILLING OPERATIONAL

STATEMENT FOR ALBERTA

Definition:

Drdinary high water mark — The uzud or average level bo which
by of wrter rines =t iz ighest poirt and remone B sSdert
frae 5o a5 fo change the characlerictics. of the brad. In flowing
el (Feers, strecme) this refers o the “active dhannel’

Bcwri=ful heswed™ which iz oftery fhe 1:2 yeor fiood fow retom level
In inland bl or wethinde, i refers o thoos porks of the woter
body bed and banks fhat are fequently fiooded by waler so asto
fmrvm o mark on the nd and sdhene the matual vegeiation changes
from predomiratdy aquotic vegelation foermesinal vegetaion
emoepting water bolerant epeces).  For rsenoies this reforsio
rormal high opamtng levels (Ful Supply Level

ION OF INLAND _&KES OF WETLANDS

LACTIVE CrommmiL ) b Sani )

FISHERIES AND OCEANS CANADA OFFICES IN ALEERTA

Calgary Office

Fizherias and Oceans Canada

TESE-8° Sk NE

Calgary, Albern, T2E B4

Genoral Inguires: 4E5-282-5160

Fam 403-292-5173

Errail: Reterrak Cagany Odfo-mpo geca

Edmonton Office

Fizherise and Oosane Canaca

Whiternud Business Pak

4253-87" Sireet

Edmonion, Alberta, TBE 5Y7

Genoral Inquiries: TE0-485-4000

Fos- 780-235-B606

Ermail: ReferrakEdreonton @dfo-mpo.go.ca

Lethbridge Office

Fizheriac and Oceanes Canada

0. Higinbotham Bulding

204, T04-4° Evenue South

L=thbridge, Akart, T1J OMNS

Eeneral Inquires: 403-324-2020

Faz 403-394-2317

Email: Refarraklathbridge@dio-mpogo.ca

Pesce River Office

Fizherise and Ocearns Canada

5001 -84 " Sireet

Peape River Aberta, TES 1G8

Zamaral Inquires: TBH-6123-3220

Faa: T80-818-3235

Ermail: ReferrakPeoceRiver@dio-mpo.go.ca

Auesi disponible e faniaiz

bt/ A wew df o-mpougc. cal/oceans-habitathebiat!
modemzing-modemiser/spmp-pmpefindex_f.acp

DRCVa007-1320

CHer Majesty fhe Queenn Right of Canada 2007

The Opesrabionas Stxiament Afsmion 300 rrary be upesrsd as negoren by Fefenes and Oosars Cosaie. | s your resgponsbify 10 ume S moet eoeri vesion. Peaes ey o he Cpesioral
Ebzi=ments wer wi= af ritpoh O TR, O, T pMp-Enpainees_easp foenmre that 3 more recent vesionhes nof besn reiEpaed.

Source:

hitp://www.dfo-mpo.ac.ca/regions/central/habitat/os-eo/provinces-territories-territoires/ab/pdf/os-e009 e.pdf (accessed
January 28 2011)
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APPENDIX 3: PUNCH & BORE CROSSINGS OPERATIONAL STATEMENT FOR

ALBERTA

Fisheres anc Oceans  Péotes of Océang
I*I L Carauda

~oraada

Far the purposs of this Opserational Statement, the taim punch and
bore retes 1o 8 irenchless crossing method which Involves the
excavatlon of & verlical ball hola o shallow depresakan on 2ither
akde ol the watercourse,  Horlzomal punching of borng bevwesn
1ha twa points, 81 Bn appropriate oeplh balow the watamourss,
completes 1he creation of & pasaage-way for the crossing. Punch
and bore cmesings allow cabies and pipsines to be Instalkd
uncer walercourses wihout Imparting any disturbance 1o hie bed
and banks. Punch and bors croasings diffsr fiom Righ-pressurs
diectional drilied crogsngs, n ihat no pressurized mud sysiems
are requirsd, thersby avolding the riek of sediment =keass dus 1o
frac-out.

Punch and bore crossings can regatively mpact fish and fish
habiiat due 1o arcalon and sadimertation rom alte diesturtancs
and dewalering of b=l holes or 1he coligoee of the punch o bore
hiole under the stream. Disturbing riparian vegetation can reduce
Important 2horeline cover, 2hads and food production Sees.
Machinary fording the stream can disturh bottom &nd Bank
subsirates, diarupt sersitive 1izh Ife stages, and Introducsa
oelaterious subsiances If equipment 1= not propsily malntsined.
Impacts can ba reduced I an emeaigency rssponse plan and
clegt-up materals & N placs,

Tha general order of preferenca for camying cut a cable or ppelne
Stresam croasing In ordar to protect TiE and Ten haohat 18: 88
pLnER or Bera creaaing, ) Fgh-pressure drastiong dil ameeng
{m2e High-Prassune Diectiona Crikng Operatioral Statemeart, o dy
op=n-cut crossing, and o Isolated open-cut ooesing (298 EoiEted
or Dry Cpan-cut Stream Crossings Operatioral Statemanti This
order mist be balanced with practical considertions al he st

Flaherles and Ccasns Carada [OFO) |2 esponzible for prokcting
flzh and izh hebfat acioes Canada. Undsr the Feheras Aot no
ore may cary oLl a work ar U'ﬂEﬁEth trat wil causs the
harrmtul aleration, disuption or destruction (HADD) of lzh habtat
unle=s H Fas bean authorzed by DFO. By Tolowing 1ha condHions
and mesasuas sat oul balow you will D8 N complEance with
subEaCction 35[1) of 1he Fisnares Act,

Tre purpoes of 1hi2 Cperational Statement |5 1o descrios the
candiions under which It 12 applcable o your praject and the
measurss 1o ba Incorporated Into your projact In ondsr to sl
nagatie Impacts 1o fish habital, ¥ou may procesd wih your
punch or bore croasing project without a DFO evlew wher you
mest the folowing condtions:

= the project I8 not locatsd on & Clas3 A siream accordng 1o
the Adera Walar Act — Cooe of Pracfice,

= 1he cmasing | not a wel operkcut crossing,

= thecrossng technique wil not damags the aguatic
smvironment and hereby negativaly mpact flah or sh habitat,

PUNCH & BORE CROSSINGS

Version 3.0

L 1he alte does nat ocour at a siream location I'I'l'd'-'l'g Kroaam
fizh spawning habiiat, parliculary If It | dapeandent on
goundwatsr upwaling, and

= youincorporate ihe Measwes fo Profect Fen and Fish Haniar
Wien Conguching Fuinch and Bore Crossings, liztad balow,

If you camot mest all of tha conditiones listed above and canot
Incorporate all of the measurss lleted balow then your praject
may result In & violatian of subseclion 35(1) of the Faherles Act
and you could be sublect to enforcement action 10 thi case,
you ENoUK contact the DFO office In your arsa I you wish 1o
obiain DFD's opinkon on 1he posslble optians yoJ should
conalmsr to avold conraverion of the Feherss Sct.

You are required to respact all municlpal, provincial or
rederal legisiation that applies to the work being carred out
In relation to this Operational Statement. The actlilaz
undertaken In this Cperational Statament must elso comply with
the Species af Risk Act fwww.sarareglstry.ge.cal If you hava
questions regard ing this Cpsrational Statement, plagae cortact
fhe DFO offica In your ared (3es Albsria DFO offica Ity

e Bek that you notily DFD, preferably 14 days bafore starting
your work by fling out and ssnding the Albera Speratonal
Statement notificallon form (www.dfo-mpo. ge.calreglons’
central/napltat/os-eo/prov-1err ndex_e.htm) 1o the DFO offica
M your arsa, This Piammatsn i raquastsd 0 amar o avelata
the efectivenass of the work carled out In =it 1o this
Cpsiatioral Statemeant.

Measures to Protect Fish and Fish Habitat
when Conducting Punch and Bore Crossings

1. A punch or bore crossing caon be conducted ol any time of
the year provided: there i not a high risk of fadure and it does
not require in-water activities such az machinery fording,

2. Decignthe punch or bore path for an approprobe depth
below the watercolrea to prevent the pipeineor cabls from
becoming expocad due 1o natural scouwring otthe siream bed,

3. While this Cperatioral Statement does not cover the dearng
of riparian vegetation, the removal of calect plints may be
nececcary to access the construction cite and to excavate the
bell holes,  This removal i to be kept to a minmum and
within the wliiby right-of-way or approved work cpace.

A, |retall affective sadimant and eesion corel meaeires bafae
sharting work 1o prevent eniry of sediment into the water body.
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APPENDIX 3 (CONT’'D): PUNCH & BORE CROSSINGS OPERATIONAL STATEMENT
FOR ALBERTA

T

nepect tham regularly during the couses of construction and
rmahke all neceszary repains i any damoge ooous.

Machinery fording the watercourss fo bring equipment
reqjuired for conctruction to the opposite cide & limited to o
one-times svert (over and back] ond chaud ocowr only if an
exicting croosing at anothar location is not awmilable o
proctical to e A Temporary Striean Crocsing Operational
Staterment is doo avalable,

5.1. H minor rutting & likely to occur, etream bank and
bed protection methods [eg., cwarmp mats, pads)
chould be used prowided they do not conctrict flows
or block fish pazoge.

5.2. Grading of th= stream banks for the approachae
chould not oocur.

5.3 Hthe stream bed ond bonhs are shes=pand highly
arodible (2.5., dominated by organic materiaks and
giltz) and erodion and degradation are likely o ooccwr
ac a recult of equipment fording, then atempomary
cmoosing chructure or other practice should be uead
to protect thees areas.

54. Time the one-time fordng 1o prevent disruption to
sengitive fish life stages by adhering to appropriote
fisheries timing windows (see Aberta Weler Aot -
Code of Practics rechricted adtivity periade, which
oo be found at: hittps fererwd. gov.ab.calens)
waler/legislation/cop/mapindex. html}.

5.5. Fording choud oocur under low fiow conditions and
notwhan flowe are elevated dus to local rain events

or seazonad fiooding.

Operate machinzry on land above the ordinary high water
rmark {HW| (ze= definition below| and in a mannar that
mnimizes disturbance to the banks of the watercouree.

B.1. Machinery is ko arve on-site n a clean condition
andiis bo be maintainad fres of uid leaks,

8.2, Wach, refusl ond senvice machinery and slones fuel
and other materials for the: machinery ow oy from the
water to prevent any deletedous substance from
emtering the water.

B8.3. Keapan emergancy opill kit on cite'in case of fluid
leak= or cpills from machinery.

Excavate bell holes beyond the HYW, far enough away
trom any watercowrss to dlow containment of any
zediment or deleterious substances doove the H&M.

7.  When dewatering ball holes, mmose cucpandsd
zalids by diverting water into a vegetated area or
settling basin, and prevent cedimearnt and other
deletarious substances from amtering the
watercounse.

7.2,  Siabilizs any woste matenak mmoved from the werk
site fincluding bell holes) to presvent them from
enbering the watercourse. Thic could include
covering spoil piles with biodegradable mats or
tarpe . or planting tham with grass or shuke.

T3,  After suitably badidiling and packing the b=l holes,
wegetate any dicturced areac [cee Measure 11).

Moritor the watarcouess to obosrve signe of malfunction
dauring al phaz=s of the work.

For the duration of the work, lkeep on-gies and readily
acceseible, all material and squpment nesded to contain

ond dean-up raleacac of cediment-laden watsr and other
deleterious substances.

10. Dewvelop a mopomse planthat ic to be implemented
immadiabely in the svent of o cedimant releacs or cpill of 2
deleteriois cubstance. This plan is bo' include meozsues
tox a) stop work, contain sadimant-{aden walst and other
deleteriows subctances and prevent their further migration
into the waterooures; b) notify al oppicable authoriti=e in
the area, noluding the Albern Ervironment Holine at
1-800-222-8514, and the dosast OFO office; o} pramptly
clean-up and appropriately dicpoce of the cediment-laden
water and delsdeious substanoss; and d) ercure clean-up
mensures are sutably applied wo as not to resultin further
alteration of the bed andior banks of the watsrcourss.

11. Wagetabe any disturbed ameas by planting and cesding
prefarably with native trees, shrube or grosses and cover
such areas with mulch to prevent srosion and 1o help
seads germinate, I there is inzufficient ime rmmaining in
tha growing m=ason, the cite chould be ciabiized (=g.,
cover axpoced arean with ercsion control blankets to
keep the =il in place and prevent anosion) and vegetoled
the felowing cpring.

11.1: Maintain effeclive sediment and erosion contral
measures urtil e-vegetation ot dislurbed areas i=
achieved.

Definiti

Dirdlinary high water mark [HWM) — The uoual or overage level to
which a body of water risec at iz highest pont and remains for
cufficient tims so ac to chonge the charactsrictice of the land:  In
flowing watans (iverns, chreams] this refers o the *octive channel!
bank-full level" which is often the 1:2 year flood flow netum lewel.
Ininland lakess or wellands, it rnfu'r.t:hmupm'h-nfhm
body bed and barks that are frequenthy fiooded by water =0 2= 1o
l=vée o mark on the lond and whsrs the natural vegetation
chonges from predominabely aquatic vegetation to terfectrial
wegetation (excepting waber tolarant geecies) For recanvoins thio
refers to normmal high operating levels [Full Supply Lewsd).

CROSE-SECTION OF INLAND LAKES DR WETLANDS

CRBERG R HIGH WATIR MARK

kLR LEVEL

CROLNA LY HIGH WATER MARE
TRETTal A i Fa B PULL)
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APPENDIX 3 (CONT’'D): PUNCH & BORE CROSSINGS OPERATIONAL STATEMENT

FOR ALBERTA

FISHERIES AMD OCEANS CAMADA OFFICES IN ALEERTA

Calgary Office
Ficheres and Ocsans Canada

TB42-2° St NE

Calgary, Alberta, TZE 834

Seneral Inquiries: 403-2232-5160

Fom: 403-292-5173

Email: ReferralsCadgary @dfo-mpo.goca

Edmonton Office

Ficharse and Oocears Canada

Whitzemud Bucinesc Fark

4253-97" Street

Edmorton, Alberta, TEE 557

Seneral Inquiries: TB0-435-4220

Fax: 7EO0-495-B6048

Ernail: AeferralEdmenton @ dfo-mpo.ge.ca

Lethbridge Office

Ficheree and Ocsans Canadha

.0, Higirkotham Building

204, T04-4" Awenus South

Lethbridge, Alerta, T4 OHE

Seneral Inquiries: 403-334-2820

Fo: 4003-204-2017

Email: ReferrakkLethbidge@dfo-mpo.ge.ca

Peace River Office
Ficheriez and Oce=ans Canada

8001 -394 Stre=t

Peace Fiver, Alerta, TBS 160

General Inquiries: TB0-618-3220

Fax: 7B0-51B-3235

Ernail: ReferralePaaceRivar@dfo-mpo.go.ca

Aussi disponible en frangais

hitpy feww . dfo-mpo.go. calocceans-habitat’ hakbitat’
modernizing-moderniserie pmp-pmpe findex_f.asp

DOFCoV2007-1329

©Her Majesty the Cueen in Fight of Canada 2007

This Operational Ebriement fersion 2.0 may b= upoiated s Fquinsd oy Fseries and Cosars Canada | S ¥oUr resporsio By bo LS the most recem wersion. Plemss nefer o the Cpemtioral
Efstarmeis web she at ilp sy, dfo-mpoge. caocemns- habtabhab nizng-mod pmp-pmpe) _easp i e that 2 mone mecerml version has nol been reeasen.

Source:
http://www.dfo-mpo.gc.ca/regions/central/habitat/os-eo/provinces-territories-territoires/ab/pdf/os-e016 _e.pdf (accessed
January 28 2011
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APPENDIX 4: HABITAT MANAGEMENT PROGRAM TRENCHLESS CROSSING
MONITORING FORMS
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Punch and Bore Crossing Monitoring

Form for Aquatic SAR Project 2010 |l RS-t Si

Central & Arctic Region
Operational Statements - Habitat Management Program

Location Details
DFO Project Title (if applicable): PATH File Number:

Name of Watercourse (e.g. Stream, River, Lake, Bay):

Name of nearest community to the activity (e.g., City, Town, Vilage): | Latitude and Longitude (dd,mm,ss):
< N: E:
c
2 UTM: ZONE (11 0R 12):
8 Municipality/District/County: Legal Description (e.g. Lot, Concession, Township, Section, Range):
n

Site Visit Information

Monitoring Date: Status of Project;

o Work is on-going during the site visit
o Work is completed
Date Completed:

Weather Conditions (e.g., Temperature, Sunny, Precipitation, etc.):

Proposed start/completion date:

Questions Related to Potential Impact to Fish Habitat

Did the activity have an impact to fish habitat? (Note: this section to be filled out for every site visit)

If Yes: Estimate the Area

Questions Yes No Impacted (m?)

Is there evidence of active erosion or sedimentation? O O

Are the banks stable and intact -is there evidence of

slumping or sedimentation? . .

M | Are macrophytes stable and intact - is there evidence
. . m} O

g of disturbance or recent die off?
=
8 Is there any evidence of infilling? i i
0p]

Is there any evidence of channel realignment? mi m

Provide any additional details/ observations/ comments including the rationale for checking off ‘Yes'’. (Was fish habitat impacted?):

NOTE: for photos please use unique identifier number
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Section C

APPENDIX 4 (CONT’'D): PUNCH AND BORE MONITORING FORM

Conformity with Conditions of Operational Statements

Did the proponent meet the specified conditions in the Operational Statement?
(Note: Based on the timing of the site visit, it may be difficult to determine if all the conditions were met — in these cases check off 'Unknown’); *N/A= not applicable

.y . . Compliance with Not in "
Conditions in Operational Statement Conditions Compliance Unknown | *N/A
The crossing was not a wet open-cut crossing. o o o o
The site did not occur at a stream location involving known fish
spawning habitat, particularly if it is dependent on groundwater up- | | | i
welling.

The technique did not damage the aquatic environment and thereby

. . X . m} m} m} O
negatively impact fish or fish habitat.
Conditions to Monitor During Construction (onlytobe | Compliance with | Not in .

. . . . - . Unknown | *N/A
completed if you are on-site during construction) Conditions Compliance
The punch and bore crossing technique did not damage the
O O O O

streambed or bank and did not negatively impact fish or fish habitat.

Provide any additional details/ observations/ comments including the rationale for checking off ‘Not in Compliance’ or ‘Unknown’.
(Were these conditions effective in protecting fish habitat and, if not, explain.)

. o " Compliance with Not in .
Region-Specific Conditions Conditions Compliance | Unknown | *N/A
Alberta: The project was not located on a Class A stream according
to the Alberta Water Act — Code of Practice.

O m} O [m}
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SectionD

APPENDIX 4 (CONT’'D): PUNCH AND BORE MONITORING FORM

Conformity with Measures to Protect Fish and Fish Habitat

Did the proponent meet the specified measures in the Operational Statement?
(Note: Based on the timing of the site visit, it may be difficult to determine if all the conditions were met — in these cases check off 'Unknown’); *N/A= not applicable

Measures to Protect Fish Habitat

Compliance
with Measures

Not in
Compliance

Unknown

*N/IA

The punch and bore path was designed for an appropriate depth to
prevent the pipeline or cable from being exposed due to natural
streambed scouring processes.

Following the backfilling and packing of bell holes, disturbed areas
were re-vegetated with native trees, shrubs, or grasses and/or
stabilized at project completion.

Measures to Monitor During Construction (only to be
completed if you are on-site during construction)

Compliance
with Measures

Not in
Compliance

Unknown

*N/A

One-time fording adhered to provincial fisheries timing windows
whenever activities had the potential to disrupt sensitive fish life
stages.

Emergency material and equipment was readily accessible to contain
and clean-up any release of sediment-laden water or deleterious
substances.

An emergency response plan was active, clearly understood by all
workers on-site, and included measure to contain the spill or release
of sediment, the contact name and number for the closest DFO
office, and clean-up measures which will not result in further
alteration of the bed and/or banks of the watercourse.

Sediment and Erosion Control Mitigation

Erosion and sediment control measures were installed, effective, and
in good repair and remained in place until re-vegetation of disturbed
areas was achieved.

The watercourse was monitored to observe signs of malfunction
during all phases of the work.
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Section D

APPENDIX 4 (CONT’'D): PUNCH AND BORE MONITORING FORM

Conformity with Measures to Protect Fish and Fish Habitat (continued)

Did the proponent meet the specified measures in the Operational Statement?
(Note: Based on the timing of the site visit, it may be difficult to determine if all the conditions were met — in these cases check off 'Unknown’); *N/A= not applicable

Measures to Monitor During Construction (only to be
completed if you are on-site during construction)

Compliance
with Measures

Not in
Compliance

Unknown

*N/IA

Site Stabilization Mitigation

Removal of riparian vegetation was kept to a minimum and was kept
within the road or utility right-of-way.

Machinery was operated on land above the ordinary high water mark
in @ manner that minimized disturbance to the banks of the
watercourse.

There was no grading of the stream banks for the approaches.

Fording to bring construction equipment to the opposite side was a
one-time event (over and back) and only occurred because an
existing crossing was not available or practical to use. Fording did
not occur during elevated flows.

Where minor rutting was likely to occur, stream bank and be
protection methods (e.g., swamp mats, pads) were used and did not
constrict flows or block fish passage.

Damage to steep and highly erodible stream banks and beds by
equipment fording was avoided through use of a temporary crossing
structure or other method.

All waste materials removed from site (including bell holes) were
adequately stabilized to prevent escape into the watercourse.

Deleterious Substances Mitigation

Machinery arrived on-site clean and free of fluid leaks.

Fuel and machinery materials were stored away from the water to
prevent the escape of deleterious substances into the water.
Machinery was serviced, washed, and re-fuelled away from the
water.

Contractor had an emergency spill kit on-site.

Bell hole excavation occurred above the ordinary high water mark so
that sediment and deleterious substances could be contained to
prevent escape into the watercourse.

Water from dewatering the bell holes was diverted into vegetated
areas or settling basins to remove suspended solids and prevent the
escape of sediment and deleterious materials into the watercourse.
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APPENDIX 4 (CONT’'D): PUNCH AND BORE MONITORING FORM

Species at Risk (SAR) Considerations and Conditions:

Provide any additional details/ observations/ comments including the rationale for checking off ‘Yes'’. (Was fish habitat impacted?):

Is there a compliance issue with the Species at Risk Act? o Yes o No

Did the crossing occur on potential aquatic SAR Critical Habitat? Yes No or Unknown (Please Circle)

Other notes on Species at Risk areas including evidence of species presence, anything unique about the area, or issues/situations
encountered not covered by this monitoring form.
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Section E

APPENDIX 4 (CONT’'D): PUNCH AND BORE MONITORING FORM

Effectiveness of Operational Statement

Did work carried out under this Operational Statements result in any negative impacts to fish and fish habitat?
o Yes o No
If yes, why did the negative impact occur (check off all appropriate boxes)?

o Conditions were not followed and the project was outside of the scope of the Operational Statement

o Conditions were not adequate to protect fish habitat (Provide details below of what measures need to be added and why)
o Measures were not followed

o Measures were not adequate (Provide details below of what measures need to be added and why)

o Habitat Sensitivity (Provide details below)

o Other (e.g., extreme weather conditions)

o Unknown

Detail how these impacts may have been averted and provide recommendations for improvement.
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APPENDIX 4 (CONT’'D): PUNCH AND BORE MONITORING FORM

For Fisheries and Oceans Canada Office Use only:

Monitoring Site Visit Completed by:

Others who attended site visit:

DFO Habitat File # (if applicable): Office:

Proponent Notification Form (NF) Received o Yes o No Date NF Received:

Photos Taken: o Yes o No Note: Digital photos can be saved on the PATH Picture screen

Photo ID Number(s) and storage location
GPS Coordinates for Site Location (UTM)

Recommendations/Evaluation of Effectiveness of Operational Statement based on site visit observations:

1. Were the Conditions in the OS met? [1Yes [INo []Partial [ ]Unknown
(If not, was habitat impacted negatively (describe in notes on PATH screen)

2. Were the mitigation measures provided conformed with?
[JYes [INo []Partial [ ]Unknown

(If not, was habitat impacted negatively (describe in notes on PATH screen)
3. Were the mitigation measures effective in preventing negative impacts to fish habitat?
[1Yes [INo []Partial []Unknown
4. Are there remedial measures or additional mitigation measures required?

[ lYes [INo []Unknown

5. If required were remedial measures or mitigation measures implemented and/or conformed with?
[1Yes []No []Partial [ ]Unknown

Common Questions:
1. Is there a compliance issue with the Fisheries Act? o Yes o No
2. If there is a compliance issue with the Fisheries Act, will there be further compliance action required? o Yes

3. Is Habitat Monitoring now complete on this action? o Yes o No

o No
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High Pressure Directional Drilling Monitoring
Form - Aquatic SAR Project 2010 i3 Fisheries and Oceans ~ Péches et Océans

Canada Canada

Location Details
DFO Project Title (if applicable): PATH File Number:

Name of Watercourse (e.g. Stream, River, Lake, Bay):

- Name of nearest community to the activity (e.g., City, Town, Village): Latitude and Longitude (dd,mm,ss):
N: E:
S UTM: Zone (11 or 12):
..8 Municipality/District/County: Legal Description (e.g. Lot, Concession, Township, Section, Range):
(o)
(0p]

Site Visit Information

Monitoring Date: Status of Project;

o Work is on-going during site visit
o Work is completed
Date Completed:

Weather Conditions (e.g., Temperature, Sunny, Precipitation, etc.):

Proposed start/completion date:

Questions Related To Potential Impact To Fish Habitat

Did the activity have an impact to fish habitat? (Note: this section to be filled out for every site visit)

If Yes: Estimate the Area

Questions Yes No Impacted (m2)

Is there evidence of active erosion or sedimentation? ] O

Are the banks stable and intact - is there evidence of

slumping or sedimentation? . 0
m | Isthere evidence of a frac-out? m o
c
.g Has there been excessive damage to riparian 5 5
O | vegetation?
[}
0p]

Are macrophytes stable and intact - is there evidence 5 0

of recent die off?

Provide any additional details/ observations/ comments including the rationale for checking off ‘Yes'. Please include any other
issues relating to impacts on fish and fish habitat: Note: please use unique identifier number for photos.
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Section C

APPENDIX 4 (CONT'D): HIGH PRESSURE DIRECTIONAL DRILLING MONITORING FORM

Conformity with Conditions of Operational Statement

Did the proponent meet the specified conditions in the Operational Statement?
(Note: Based on the timing of the site visit, it may be difficult to determine if all the conditions were met — in these cases check off 'Unknown’); *N/A= not applicable

Conditions in Operational Statement to be Monitored

. . . : Compliance Not in
Dulrlng Cons'tructlon (only to be completed if you are on-site with Conditions | Compliance Unknown | *N/A
during construction)
The crossing technique did not damage the streambed and did not 5 5 5 5
negatively impact fish habitat.
The crossing was not a wet open-cut crossing. i i i i
A frac-out emergency plan and contingency crossing plan was in place 5 5 5 5
prior to construction.
Provide any additional details/ observations/ comments including the rationale for checking off ‘Not in Compliance’ or ‘Unknown’.
Please include any other issues relating to impacts on fish and fish habitat: Note: please use unique identifier number for photos.

\ .pr .en Compliance Not in *
Region-Specific Conditions with Conditions | Compliance Unknown N/A
Alberta: The project was not located on a Class A stream according to 5 5 5 5

the Alberta Water Act — Code of Practice.
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Section D

APPENDIX 4 (CONT'D): HIGH PRESSURE DIRECTIONAL DRILLING MONITORING FORM

Conformity with Measures to Protect Fish and Fish Habitat

Did the proponent meet the specified measures in the Operational Statement?
(Note: Based on the timing of the site visit, it may be difficult to determine if all the conditions were met — in these cases check off

"Unknown’); *N/A= not applicable

] : Compliance with Not in
Measures to Protect Fish Habitat Conditions Compliance Unknown | *N/A
Banks were restored to their original condition if any disturbance - - O O
occurred.
Disturbed areas were re-vegetated with native trees, shrubs, or grasses - - O O
and/or stabilized at project completion.
Measures to Monitor During Construction (only to be Compliance Not in S, *N/A
completed if you are on-site during construction) with Conditions | Compliance
One-time fording to bring construction equipment required for
construction to the opposite side adhered to provincial fisheries timing 5 . 5 5
windows whenever activities had the potential to disrupt sensitive fish
life stages.
Drill depth was determined prior to construction to minimize the risk of
frac-out or exposure of the pipeline or cable. Drill entry and exit points 5 5 5 5
were far enough from the banks of the watercourse to have minimal
impact on these areas.
Sediment and Erosion Control Mitigation
The watercourse was closely monitored for signs of surface migration 5 5 5 5
(frac-out) of drilling mud during all phases of construction.
Sediment and erosion control measures were maintained until re- 5 5 5 5
vegetation of disturbed areas was achieved.
Site Stabilization Mitigation
Existing trails, roads, or cut lines were used wherever possible to avoid 5 5 5 5
disturbance to riparian vegetation.
Removal of riparian vegetation was kept to a minimum and kept within . 5 5 5
the road or utility right-of-way.
Machinery was operated on land above the ordinary high water mark. 5 5 5 5
Disturbance to the banks of the watercourse was kept to a minimum.
Fording to bring construction equipment to the opposite side was a one-
time event (over and back) and only occurred because an existing 5 5 5 5
crossing was not available or practical to use. Fording occurred under
low flow conditions.
Where minor rutting was likely to occur, stream bank and bed protection
methods (e.g., swamp mats, pads) were used and did not constrict o | | |
flows or block fish passage.
There was no grading of the stream banks for the approaches. i ] ] ]
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Section D

APPENDIX 4 (CONT'D): HIGH PRESSURE DIRECTIONAL DRILLING MONITORING FORM

Conformity With Measures To Protect Fish And Fish Habitat (continued)

Measures to Monitor During Construction (only to be comvfilt'; fce Not in Unknown | *N/A
completed if you are on-site during construction) o oS Compliance

Site Stabilization Mitigation (cont'd)

Damage to steep and highly erodible stream banks and beds by
equipment fording was avoided through use of a temporary crossing o | m| m|
structure or other method.

All waste materials removed from site were adequately stabilized to

0 O O O O
prevent escape into the watercourse.
Deleterious Substances Mitigation
Machinery arrived on-site clean and free of fluid leaks. o i o o

Fuel and machinery materials were stored away from the water to
prevent the escape of deleterious substances into the water. Machinery | | m| m|
was serviced, washed, and re-fuelled away from the water.

Contractor had an emergency spill kit on-site. o i mi mi

Effective measures (e.g., dugout/settling basin, silt fences) were taken
at the drilling exit site to prevent the escape of drilling mud and other
deleterious materials into the watercourse. These measures were
maintained in good repair during the course of construction.

Excess drilling mud, cuttings, and other waste materials were disposed
of at a disposal facility away from the water to prevent it from entering o O | |
the watercourse.

Emergency Frac-out Response and Contingency Planning

Material and equipment needed to contain and clean up drilling mud
releases were kept on site and readily accessible in the event of a frac- i i o o
out.

Frac-out response plan was implemented and included measures to stop
work, contain the drilling mud to prevent further migration into the
watercourse, notify all applicable authorities including DFO, prioritize clean | | ] ]
up activities relative to risk of potential harm, and dispose of the drilling
mud in a manner that prevents re-entry into the watercourse.

Clean-up activities were undertaken in @ manner that minimized further

damage to the banks and watercourse. . . . .
The contingency crossing plan was implemented and included measures

to either re-drill at a more appropriate location or to isolate the

watercourse to complete the crossing at the current location (in this case

refer to the Isolated or Dry Open-cut Stream Crossings Operational ol ol o o

Statement).
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Section D

APPENDIX 4 (CONT'D): HIGH PRESSURE DIRECTIONAL DRILLING MONITORING FORM

Conformity With Measures To Protect Fish And Fish Habitat (continued)

Species at Risk (SAR) Considerations and Conditions:

Provide any additional details/ observations/ comments including the rationale for checking off ‘Yes'. Please include any other issues
relating to impacts on fish and fish habitat: Note: please use unique identifier number for photos

Is there a compliance issue with the Species at Risk Act? o Yes o No

Did the crossing occur on potential aquatic SAR Critical Habitat? Yes No or Unknown (Please Circle)

Other notes on Species at Risk areas including evidence of species presence, anything unique about the area, or issues/situations
encountered not covered by this monitoring form.
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APPENDIX 4 (CONT'D): HIGH PRESSURE DIRECTIONAL DRILLING MONITORING FORM

Effectiveness Of Operational Statement

Did work carried out under this Operational Statements result in any negative impacts to fish and fish habitat?
o Yes o No

If yes, why did the negative impact occur (check off all appropriate boxes)?

o Conditions were not followed and the project was outside of the scope of the Operational Statement

o Conditions were not adequate to protect fish habitat (Provide details below of what measures need to be added and why)
o Measures were not followed

o Measures were not adequate (Provide details below of what measures need to be added and why)

o Habitat Sensitivity (Provide details below)

o Other (e.g., extreme weather conditions)

o Unknown

Section E

Describe these impacts, how they may have been averted, and provide recommendations for improvement.
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APPENDIX 4 (CONT'D): HIGH PRESSURE DIRECTIONAL DRILLING MONITORING FORM

For Fisheries and Oceans Canada Office Use only:

Monitoring Site Visit Completed by:

Others who attended site visit:

DFO Habitat File # (if applicable): Office:

Proponent Notification Form (NF) Received o Yes o No Date NF Received:
Photos Taken: o Yes o No Note: Digital photos can be saved on the PATH Picture screen

Photo ID Number(s) and storage location

GPS Coordinates for site location (UTM)

Recommendations/Evaluation of Effectiveness of Operational Statement based on site visit observations:

1. Were the Conditions in the OS met? [1Yes [INo []Partial []Unknown
(If not, was habitat impacted negatively (describe in notes on PATH screen)

2. Were the mitigation measures provided conformed with?
[lYes [INo []Partial []Unknown

(If not, was habitat impacted negatively (describe in notes on PATH screen)
3. Were the mitigation measures effective in preventing negative impacts to fish habitat?
[1Yes [INo []Partial []Unknown
4. Are there remedial measures or additional mitigation measures required?

[ lYes [ INo []Unknown

5. If required were remedial measures or mitigation measures implemented and/or conformed with?
[lYes [ INo []Partial [ ]Unknown

Common Questions:
1. Is there a compliance issue with the Fisheries Act? o Yes o No
2. If there is a compliance issue with the Fisheries Act, will there be further compliance action required? o Yes

3. Is Habitat Monitoring now complete on this action? o Yes o No
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APPENDIX 5: SURVEY METHODS
Methodology:
Water Quality Parameters:

Note location in water column where samples were taken. For the purposes of this
project most parameters can be measured at the water surface but if there are any
changes record them in the comments portion of the spreadsheet.

Note the equipment type and most recent calibration date (if required). All
manufacturers’ instructions should be followed.

Water Temperature- Hanna Instruments Model HI93703
Conductivity- HI 93703

Turbidity- Equipment type- Hanna Instruments Model HI98311

Outside of cuvette should be cleaned before every measurement and inside should be
double rinsed with distilled water prior to each test to ensure sediment from previous
test removed. Do not allow the sample container to contact the bottom substrate to
prevent contamination of the sample. The bottle should be held upright with the lid
secured until the sample container is at the proper depth.

When sampling in fast, shallow water, make sure you take your sample from the
surface. In these conditions, small particles of sand are often bouncing along the
bottom. They may have nothing to do with the source of the sediment, but will give
erratic test results. If possible avoid fast, shallow sampling sites. Take your sample a
little upstream or downstream where water is deeper. Take water samples upstream of
where you are standing to avoid contamination. If possible take samples without
entering the wetted perimeter of the watercourse.

Habitat Parameters:
Transect locations-
1) At the center of the right of way:
2) 60 meters upstream of right of way: and
3) 60 meters downstream of right of way.
At each transect location measure the following:

Depth- Measured at the deepest location within the transect (thalweg). Use levelling
rod or equivalent.

Wetted width- width of river/creek at the time of survey (see Figure 2)
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APPENDIX 5 (CONT’'D): SURVEY METHODS
Rooted width (Bankfull width) - See Figure 2 for description.

Range Finder- Bushnell Yardage Pro Sport Model 20-0015 or measuring tape for
shorter distances (<10 meters)
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Small River or Stream Habitat Classification and Rating System

(Adapted from R.L.& L. Environmental Services Ltd. 1994 and Hawkins et al. 1993)

Channel Unit Type Class Map
Symbol Description

Falls FA- Highest water velocity; involves water falling over a vertical drop; Impassable

to fish

Cascade CA- Extremely high gradient and velocity; extremely turbulent with entire water

surface broken; may have short vertical sections, but overall is passable to fish;
armoured substrate; may be assoc. with chute (RA/CH)

Chute CH- Area of channel constriction, usually due to bedrock intrusions; associated

with channel deepening and increased velocity
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Rapids RA- Extremely high velocity; deeper than riffle; substrate extremely coarse
(large cobble/boulder); instream cover in pocket eddies and associated with substrate

Riffle RF- High velocity/gradient relative to run habitat; surface broken due to
submerged or exposed bed material; shallow relative to other channel units; coarse

Substrate; usually limited instream or overhead cover for juvenile or adult fish (generally
<0.5m deep)

Run (glide) R- Moderate to high velocity; surface largely unbroken; usually deeper than
RF; substrate size dependent on hydraulics Depth/Velocity. Run habitat can be
differentiated into one of 4 types: deep/slow, deep/fast shallow/slow, or shallow/fast.
R1- Highest quality/deepest run habitat; generally deep/slow type; coarse substrate;
high instream cover from substrate and/or depth (generally >1.0 m deep)

R2- Moderate quality/depth; high-mod instream cover except at low flow; generally
deep/fast or moderately deep/slow type (generally 0.75- 1.0m deep)

R3- Lowest quality/depth; generally shallow/slow or shallow/fast type; low instream
cover in all but high flows (generally 0.5-0.75m deep)

Flat FL- Area characterized by low velocity and near-uniform flow; differentiated from
pool habitat by high channel uniformity; more depositional than R3 habitat

Pool P- Discrete portion of channel featuring increased depth and reduced velocity
relative to riffle/run habitats; formed by channel scour

P1- Highest quality pool habitat based on size and depth; high instream cover due to
instream features and depth; suitable holding water for adults and for overwintering
(generally >1.5m deep)

P2- Moderate quality; shallower than P1 with high-mod instream cover except during
low flow conditions, not suitable for overwintering

P3- Low quality pool habitat; shallow and/or small; low instream cover at all but high
flow events

Impoundment IP- Includes pools which are formed behind dams; tend to accumulate
sediment /organic debris more than scour pools; may have cover associated with
damming structure; identify as Class 1, 2 or 3 as for scour pools. Dam Three types of
impoundments are based on dam type; debris, beaver and landslide

Backwater BW- Discrete, localized area of variable size exhibiting reverse flow
direction; generally produced by bank irregularities; velocities variable but generally
lower than main flow; substrate similar to adjacent channel with higher percentage of
fines

Snye SN- Discrete section of non-flowing water connected to a flowing channel only at
its downstream end; generally formed in a side-channel or behind a peninsula
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Boulder Garden BG- Significant occurrence of large boulders providing significant
instream cover; always in association with an overall channel unit such as a riffle
(RF/BG) or run (e.g., R1/BG)

ADDITIONAL HABITAT MAPPING SYMBOLS
Symbol Description

Ledge LE- Area of bedrock intrusion into the channel; often associated with chute or
plunge pool habitat, may have a vertical drop affecting fish passage

Overhead Cover OHC- Area of extensive or high quality overhead cover

Instream Cover ISC- Area of high quality instream cover (velocity shelter) for all life
stages

Undercut Bank UCB- Area of extensive/high quality undercut bank providing overhead
cover

Unstable Bank USB- Area of unstable bank with potential to collapse instream, affecting
instream habitat or producing sedimentation

Overhanging Vegetation OHV- Area of high quality overhanging vegetation providing
overhead cover and stream shade

Inundated Vegetation INV- Area of inundated vegetation; either submergent
macrophytes or flooded terrestrial vegetation

Debris Pile DP- Debris pile (e.g., log jam) which influences instream habitat; include
effect on cover

Root Wad RW- Fallen terrestrial vegetation large enough to provide cover for fish
Beaver Dam BD - Include effect on fish passage

Large River Habitat Classification System (R.L. & L. Environmental Services Ltd.
1994)

MAJOR HABITAT TYPES
Symbol Description

Unobstructed Channel U- Single main channel, no permanent islands, side bars
occasionally present, limited development of exposed mid-channel bars at low flow
Singular Island S- Two channels around single, permanent island, side and mid-channel
bars often present at low flow

Multiple Island M- More than two channels and permanent islands, generally extensive
side and mid-channel bars at low flow

BANK HABITAT TYPES
Armoured/Stable
A1 Largely stable and at repose; cobble/small boulder/gravel predominant; uniform

shoreline configuration; bank velocities low-moderate; instream/overhead cover limited
to substrate and turbidity
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A2 Cobble/large boulder predominant; irregular shoreline due to cobble/boulder
outcrops producing BW habitats; bank velocity low (BW)/moderate; instream/overhead
cover from depth, substrate and turbidity

A3 Similar to A2 with more boulder/bedrock; very irregular shoreline; bank velocities
moderate-high with low velocity BW/eddy pools providing instream cover; overhead
cover from depth/turbidity

A4 Artificial riprap substrates consisting of angular boulder-sized fill; often associated
with high velocity areas; shoreline usually regular; instream cover from substrate;
overhead cover from depth/turbulence

Canyon

C1 Banks formed by valley walls; cobble/boulder bedrock; stable at bank-water
interface; typically deep/high velocity water offshore; abundant velocity cover from
substrate/bank irregularities

C2 Steep, stable bedrock banks; regular shoreline; moderate-deep/moderate-fast water
offshore; occasional velocity cover from bedrock fractures

C3 Banks formed by valley walls, primarily fines with some gravel/cobble at base;
moderately eroded at bank-water interface; mod-high velocities; no instream cover

Depositional

D1 Low relief, gently sloping bank; shallow/slow offshore; primarily fines; instream cover
absent or consisting of shallow depressions or embedded cobble/boulder; generally
associated with bars

D2 Similar to D1 with gravel/cobble substrate; some areas of higher velocities producing
riffles; instream/overhead cover provided by substrate/turbulence; often associated with
bars/shoals

D3 Similar to D2 with coarser substrates (cobble/boulder); boulders often imbedded;
moderate-high velocities offshore; instream cover abundant from substrate; overhead
cover from turbulence

Erosional

E1 High, steep eroded banks with terraced profile; unstable; fines; moderate-high
offshore velocity; deep immediately offshore; instream/overhead cover from submerged
bank materials/vegetation/depth

E2 Similar to E1 without the large amount of instream vegetative debris; offshore depths
shallower

E3 High, steep eroding banks; loose till deposits (gravel/cobble/sand); moderate-high
velocities and depths; instream cover limited to substrate roughness; overhead cover
provided by turbidity

E4 Steep, eroding/slumping highwall bank; primarily fines; moderate-high
depths/velocities; instream cover limited to occasional BW formed by bank irregularities;
overhead cover from depth/turbidity

ES Low, steep banks, often terraced; fines; low velocity; shallow-moderate; no instream
cover; overhead cover from turbidity
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E6 Low slumping/eroding bank; substrate either cobble/gravel or silt with cobble/gravel
patches; moderate depths; moderate-high velocities; instream cover from abundant
debris/boulder; overhead cover from depth/turbidity/overhanging vegetation

SPECIAL HABITAT FEATURES
Type Symbol Description

Pool P- Discrete portion of channel featuring increased depth and reduced velocity
relative to riffle/run habitats; formed by channel scour

Tributary Confluence TC- Sub-classified according to tributary flow and wetted width at
mouth at the time of survey

TC Confluence area of tributary entering mainstem

TC1 Intermittent flow, ephemeral stream

TC2 Flowing, width < 5m

TC3 Flowing, width 5 - 15m

TC4 Flowing, width 16 - 30m

TC5 Flowing, width 31 - 60m

TC6 Flowing, width > 60m

Shoal SH- Shallow (< 1m deep), submerged areas in mid-channel or associated with
depositional areas around islands/side bars

SHC Submerged area of coarse substrates

SHF Submerged area of fine substrates

Backwater BW

Discrete, localized area exhibiting reverse flow direction and, generally, lower velocity
than main current; substrate similar to adjacent channel with more fines

Rapid RA Area with turbulent flow, broken surface (standing waves, chutes etc.), high
velocity (>1 m/s), armoured substrate (large boulder/bedrock) with low fines

Snye SN- Discrete section of non-flowing water connected to a flowing channel only at
its downstream end, generally formed in a side channel or behind a peninsula (bar)

Slough SL- Non-flowing water body isolated from flowing waters except during flood
events;

Oxbows OX-

Log Jam LJ- Accumulation of woody debris; generally located on island tips, heads of
side channels, stream meanders; provide excellent instream cover
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The habitat types and specific features that make up the habitat upstream and
downstream and at a crossing should be specifically identified. These are needed to
evaluate the expected effects that the crossing will have on the habitat. Habitat
characteristics to be measured include:

» Water quality: pH, conductivity (_S/cm), dissolved oxygen (mg/L) and turbidity. It must
be recognized that these water quality parameters may vary with stream discharge and
a single measurement will not provide information about this variation.

 Percent composition of streambed particle sizes (Table 4-3). This can be determined
either as a visual estimation or through pebble counts (Kondolf 1997). Embeddedness
of substrate particles and the presence of muck or detritus should be also noted.

* Existing barriers to fish movement such as beaver dams, falls, debris accumulation,
perched culverts, intermittent or very low stream flow.

* Available instream cover for fish expressed as a percentage of all available habitat.
The percent composition of different cover habitats (large organic debris, boulders,
instream vegetation, turbidity, deep pools and surface turbulence) should be recorded.
* Available overhead cover for fish expressed as a percentage of all available habitat.
The percent composition of different cover habitats (large organic debris, undercut
banks and overhanging trees, shrubs or grasses) should be recorded.

 Stream or river banks: height, slope, percent coverage by riparian vegetation, type of
riparian vegetation, percent of bank that is undercut, stability (evidence of slumping or
erosion), presence of riprap, crib walls or other erosion control measures.

 Depth and velocity measurements of representative habitat units (e.g., pool, run and
riffle). These parameters may vary with season and should be tied into the time of year.

Substrate Criteria (Overton et al. 1997)
CLASS NAME Size Range (mm)

Fines < 2

Small Gravel 2 - 16
Large Gravel 17 — 64
Cobble 65 — 256
Boulder > 256

For habitat features such as the stream bank, streambed composition, instream and
overhanging cover, habitat characterizations at the crossing site should be determined
separately from areas upstream and downstream of the crossing. This will allow for
proper design of mitigation and compensation measures required as a result of the
alteration or removal of habitat during bridge or culvert installation.

4.2.4 Watercourse Form and Flow Characteristics

Descriptions of watercourse form and flow patterns are needed to provide an
understanding of the morphological processes that control the channel. An
understanding of the nature of the channel and the process by which it was formed is
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required to properly assess changes in the channel and accompanying channel habitats
that may result from the crossing. Once these are determined, effective mitigation and
compensation measures can be developed.

Following is a summary of stream morphology information that could be noted for each
watercourse:

» Surrounding land use (e.g., agricultural, forestry, oil and gas development) and
description of surrounding terrain (e.g., rolling hills);

 Stream pattern, sinuosity, meander wavelength, stream confinement, channel form,
percentage of channel made up of side channels, streambed gradient (m/m),
occurrence of natural drop-offs;

 Occurrence of gullying, slumping or erosion on valley or approach slopes;

» Mean wetted width, bankfull width and depth, and channel capacity width;

* Discharge (m3/s), turbulence, stage (dry, pooled, low, moderate, high, flood); and

* Flow type (ephemeral, intermittent or permanent).

Other
Right of Way Width- taken at intersection of river and right of way

Photographic Documentation:
Use Transect locations-
1) At the center of the right of way:
2) 60 meters upstream of right of way looking across the watercourse and one
looking downstream toward the ROW: and
3) 60 meters downstream of right of way one picture looking across the watercourse
and one looking U/S toward the ROW.

Photographs also should be taken of anything found onsite that is out of the ordinary
(e.g., fish Kill, evidence of frac-out, etc).

Please put reference item in the photograph for site interpretation/orientation.
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Process leading up to Monitoring sites

1.
2.

3.

7.
8.
9.

PATH search for all ops files/data that involved a trenchless crossing

Collected files/data into an excel file via the Zone and UTM, UTM, Legal
Descriptions and No location available

Reviewed each one to verify if in the SAR habitat regions of interest for SARA
project 2010 (Alberta only)

Pulled files in SAR area and reviewed opts notification

Called proponents to verify project completion, date of completion, method, and
any incidences associated with the project at time of construction (fracs, fording,
erosion, other lines in area affected), or any other information proponent could
offer.

Organized sites in reference to location to visit. Set tentative monitoring schedule
with staff.

Site monitoring

Enter monitoring information into excel spreadsheet for future analysis
Download pictures into files labeled using PATH file number, river/creek name
and date of monitoring.

10.1 -2 page summaries prepared for each site

Methodology SARA 2010 Project

Large Rivers (Bow, South Saskatchewan, North Saskatchewan) Wetted and rooted

widths taken from the wetted or rooted width from one side and using a range finder,
kneeling down to get the most accurate readings. Readings were taken 3 times.

Small rivers and creeks all parameters measured physically using a measuring tape.
Classification system used from R.L. & L 1994 and Hawkins et al. 1993.

Order of assessment

1.

2.

water chemistry and coordinates at ROW near shoreline, if not at ROW, location
will be indicated on spreadsheet notes.

ROW/up/ Downstream - Riparian, Cover, and Substrate parameters, Pictures (4
at ROW up & down stream, LB and RB, 2 each up and down stream of LB and
RB, more if site is unique or damages) Approximate width of each section being
assessed is 6 meters. Up and down stream locations were assessed at
approximately 60 meters, but varied due to accessibility and deviations will be
noted on sheets

Sara Habitat 2010 Monitoring Forms completed after assessment or in the event
of an active site, filled out at time of activity with the questions asked to the site
supervisor, engineer or other informed parties available

Final walk around of site for any unusual activity or other land uses and final
comments
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Compliance Issue

Estimated Air Water _ Method &
Con\:\g:artli(tion Watercourse Turbidity (FTU) Tengp 0 Tengp ° A(gm)e froDr:]SEa,;fﬁéE)@
Date ROW
2008 North Saskatchewan 10 N HDD
June 1-8 2009 Bow River-Cochrane 7.7 19 12.6 N HDD
June 2009* Big Hill Creek 17.65 19 14.9 N HDD
July 6-July 9  Red Deer River (no spill 21.28(standing),

2010 kit) 31.1 (flowing) 24 221 Y HDD - 59.4m
16-Jun-10 Tongue Creek 7.04 22 15.6 N HDD - 22.5m
Fall 2009 Tongue Creek 7.8 22 16.6 N HDD

41.46 (H20 not
Mar-09 Three Point Creek clear) 211 14.9 N HDD - 30.63
18.25 (recent
heavy rains, not
Winter 2009  Ware Creek clear) 20 16.1 N HDD - 17.3
Winter 2009 Ware Creek 13.49 20 15.9 N HDD
Spring 2007 Jumping Pound Creek 1.09 28 22.2 N HDD - 45.7m
Mar-09 Bow River-Calgary 2 22 18.1 N HDD - 56.6
09-Nov-09 Big Hill Creek 22.17 16 14.3 N Bore - 22.80
Bow River - Siksika
Mar-09 Reserve 10.31 26 20.9 N Bore - 27.4
16-Jun-10 Unnamed Creek N
Mid-year 2009 Galwey Creek 3.88 27 16.9 N Bore
Oct-09 Bow River - Taber 3.09 27 24 N HDD - 201.1
HDD ~900 M from
Oct-09 Oldman River - Taber 7.8 22 22.2 N Entry to Exit
Spring 2010 Spring Creek - Okotoks 4.08 20 13.5 N HDD - 90.5
17-Sep-08 Unknown 49.05 22 17.3 N Bore >61m
Mar-10 North Saskatchewan 8.73 17.5 171 N HDD
31-Oct-08 Unknown 4.34 24 19.1 N Bore ~18m
Fall 2008 Unknown 18 N Bore
12-Aug-10 Unknown 10.23 18 171 N HDD >90 M
HDD ~30 M or
13-Feb-06 Unknown NA 23 NA N 52M

2009 Todd Creek 1.9 29 14.7 N Bore - 28M

2009 Chaffen Creek 4.99 30 18.3 N HDD

2007 Riley Creek NA 28 NA N Bore

South Saskatchewan
Mar-08 River 28.44 17 16.4 N HDD ~80m
Fish Creek (exposed
Sep-10 Pipe; no spill kit) 2.29 2.29 14.8 Y HDD ~35m
Legend Non Compliance Not SAR habitat ‘ Frac out ‘ Exposed Pipe AENTE Sl =
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