Memorandum

To: Commissioners Christmann, Fedorchak\?d Kroshus
From: Victor Schock Public Utility Analyst @
Date: December 14, 2021

Re: Hiland Crude, LLC, 2.9-Mile Crude Qil Pipeline — Williams County, Siting
Application, Case No. PU-21-353

On July 30, 2021, Hiland Crude, LLC (Hiland), filed with the North Dakota Public Service
Commission a combined application for a certificate of corridor compatibility and route
permit concerning the location of approximately 2.9 miles of 8-inch crude oil pipeline,
located in Williams County, North Dakota.

On October 6, 2021, the Commission deemed the Application complete and issued a
Notice of Filing and Public Hearing scheduling a public hearing for November 22, 2021,
at 9:00 a.m. Central Time, at the Williston City Hall, 22 East Broadway, Williston, North
Dakota 58801.

During the November 22, 2021 hearing, Hiland was asked to explain in detail its proposed
method of construction/topsoil segregation since it is proposing to complete this pipeline
project during the winter months when topsoil would be frozen. Hiland agreed to provide
the details in a late filed exhibit.

Late filed Exhibit 3 was filed by Hiland on December 7, 2021. The filing details the winter
construction method involving both bulldozers and motor graders utilizing ripping teeth or
rippers to break up the frozen ground.

Given that the North Dakota Commission has not often granted permission for winter
construction, it is appropriate to ensure the proposed method will not result in permanent
harm to the environment. Upon further review, Staff learned that cases PU-16-614 and
PU-16-753 both permitted a similar method of winter construction following guidelines
detailed in North Dakota State University Extension Service, Publication R1728,
"Successful Reclamation of Lands Disturbed by Oil and Gas Development and
Infrastructure Construction," August 2014 and INGAA Foundation, Inc., Report No.
2013.04, "Planning Guidelines for Pipeline Construction During Frozen Conditions,"
December 2013.

Based on review of those cases and the resulting satisfactory reclamation of those
pipeline sites, Staff recommends inclusion of the attached documents into the record of
this proceeding, and the following Order provision in this case requiring Hiland to follow
those two publications for the construction of this pipeline.
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“In the event that construction is undertaken by Hiland after topsoil has frozen to the point
that frost inhibits proper soil segregation, Hiland will follow applicable winter construction
guidelines as given in the following documents: North Dakota State University Extension
Service, Publication R1728, "Successful Reclamation of Lands Disturbed by Oil and Gas
Development and Infrastructure Construction," August 2014 and INGAA Foundation, Inc.,
Report No. 2013.04, "Planning Guidelines for Pipeline Construction During Frozen
Conditions," December 2013.

Attachments:
North Dakota State University Publication R1728
INGAA Foundation, Inc. Report No. 2013.04

c. Lawrence Bender
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This publication is designed to describe activities for the successful reclamation of North Dakota lands following
disturbances associated with oil and gas production, and infrastructure construction. This includes topsoil/subsoil
removal and replacement, well and pad development, pipeline and road construction, residential development and
other activities related to the oil boom.

This publication only will address reclamation of non-contaminated soils. Contaminated soils may include lands
compromised by oil spills (hydrocarbons) and brine spills.

We will introduce the critical components of a successful reclamation, provide recommended seed mixtures and
seeding rates when reclaiming range and pasture land, and provide options to reduce soil erosion on disturbed
rangelands, pastureland and hay lands. Although croplands are not specified directly in this publication, many of the
topsoil salvage and replacement approaches, planning, preparation procedures and reclamation methods can be
used as a guide to the successful reclamation of croplands.

These recommendations are designed for pipeline and small-area disturbance that may. take place when

developing infrastructure for oill and gas development, not for general agriculture and conservation restoration.




The goal for any reclamation project is to restore
a site disturbed during the construction activities
associated with oil and gas production to its pre-
disturbance ecological structure and functions, as
well as control erosion and sediment movement
until the reclamation process is complete. The
ecological structure and functions may include plant
community integrity, watershed and water quality
protection, wildlife habitat, retaining soil quality and
productivity, and forage for livestock and wildlife.

What is important to understand is that minimizing
the disturbance footprint before construction will
provide a quicker return to the pre-disturbance
conditions at a lower cost and with greater efficiency.
A thorough, preconstruction inventory compiled by a
botanist, certified professional in range management
(CPRM), certified professional soil classifier or an
experienced lay person with knowledge of soils,
ecological sites, plant species and ecological
function provides the basis for describing important
functions of the land and setting clear objectives of
the reclamation process.

This preconstruction inventory
should include:

1. Clearly defined objectives and scope of the
project. This will minimize the area that will be
disturbed and reduce the construction footprint
(area disturbed and severity of the disturbance).

2. Planning the reclamation and documenting the
process prior to the disturbance. This document
should be filed permanently for future reference.

3. Conducting a pre-disturbance/baseline inventory
of the plant community, soils, topographic and
landscape features. Photographs of the site
provide valuable information. The Web Soil
Survey can be used to provide an idea of the
soil types found in area to be disturbed (however,
a professional soil classifier will be needed to
determine the actual soil types found on-site).
Remember, the inventory should establish a
framework for post-reclamation monitoring
and evaluation.

4. Baseline inventory and documentation that
includes 1) site-specific information and 2) on-site
evaluation of ecosystem functions that need to be
maintained or restored.
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Components of existing, on-site information that need to be
gathered for successful reclamation include:

1. Topsoil depth 3. Identification of vegetation and land use

The boundary between topsoil and subsoil
material is determined based primarily on color
(which indicates organic matter content), texture,
pH and other properties that indicate suitable soil
to support plant growth. The topsoil will contain
remnant vegetative plant material and seeds
that naturally occur and can help regenerate
plant species that are present pre-disturbance.
Topsoil is labeled at the “A horizon” in the Natural
Resources Conservation Service (NRCS) Web
Soil Survey. Determination and interpretation of
soil pre-disturbance is completed by a certified
professional soil classifier in North Dakota.

Clearly labeled stakes should be placed in the
field indicating required depth to remove topsoil.
Topsoil and subsoil must be removed in separate
lifts and stockpiled in separate piles (for example,
topsoil in one pile and subsoil in a separate pile)
to reduce mixing soil layers when the reclamation
process begins.

. Properties of the subsoil and
underlying materials

These properties should help identify any
drainage issues and document water-holding
capacity, allowing for the planning of erosion
protection options; subsoil material has lower
organic matter content than topsoil, making

it typically lighter in color. It also may have a
different texture than the topsoil material. Subsoil
is referred to as the “B horizon” in the NRCS Web
Soil Survey. Subsoil never should be placed

or stored on top of topsoil. Consult your Sail
Conservation District office or the Professional
Soil Classifiers Associate of North Dakota

for more information. Refer to North Dakota
Century Code 43-36 for more information on soil
classification and interpretation of soil properties.

Delineate land use (farmland, native rangeland,
hay land, tame pasture, Conservation Reserve
Program [CRP], etc.). Characterize the cover,
productivity and plant community species’
diversity and composition, including threatened or
endangered species, watch species and sensitive
species when working on federally owned lands.

. Topography, landforms and surface water

These properties will affect post-disturbance
functions to be restored and identify if a need
occurs to develop storm water retention sites and
erosion control techniques.

. Wildlife habitat

Document wildlife species present through visual
observation, fecal pellets, tracks, small mammal
burrows or disturbances, and bird nests. Include
any threatened or endangered species, watch
species and sensitive species. Consult the

North Dakota Game and Fish Department, U.S.
Fish and Wildlife Service, U.S. Forest Service,
U.S. Bureau of Land Management or any other
agencies to identify species and critical habitat
within or around the disturbed area. Pre-project
clearances must be made with these agencies
and/or corresponding agency prior to disturbance
activities on public lands.

. Archaeological and historical resources

Consult the North Dakota State Historical
Preservation office for more information.
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The key to successful reclamation is to minimize the area of disturbance. This will reduce the cost
of reclamation, allow adjoining areas to remain intact and help accelerate the recovery process.

Example of construction and reclamation of an
access road during and after construction.




Pipeline and Narrow
Disturbance

Take the following steps from the onset of
construction to final recovery for successful
reclamation in rangelands. Pipeline disturbances,
particularly in croplands, can be identified
decades after the disturbance, so take care to
follow the appropriate reclamation guidelines.

1. Separate the topsoil from the subsoil.

a.) In areas where distinguishing the topsoil
from subsoil is difficult, separate the top
8 inches of soil from the rest of the soil
and treat it as topsoil. If you are unable to
determine the depth of the topsoil, the Web
Soil Survey (available online) is a useful
tool for providing guidelines for topsail
depth. In all cases, a professional soil
classifier can determine the depth of topsoil
in the field.

b.) Do not mix topsoil and subsoil. Topsoil has
biological, physical and chemical properties
that are critical to recovery of the site.

c.) Store topsoil separately from the subsoil,
either on the opposite side of the trench
or with sufficient separation, to prevent the
layers from mixing. Subsoil never should
be mixed with the topsoil resource. Erosion
control should be installed to ensure
soil stays within the stockpile footprint. If
stockpiles will remain longer than a growing
season, seed the pile with a cover crop, or
seed with perennial cover if the pile is to be
retained for multiple years.

d.) If excavating below the subsoil or into
different soil horizons, separate this soil
from top- and subsoil so it can be backfilled
at the base of the trench.

Top photo showing topsoil separated from
subsoil. Bottom photo shows a close-up of
the topsoil and subsoil separated during the
exuviation process.



2. Replace the soil accordingly to the order in which
the layers were removed.

a.) Replace the subsail first without compacting
the material, but make sure it is firm
enough to prevent subsidence of material
post-reclamation. Water will need to be
able to move through this layer, so limiting
compaction is key. Subsoil never should be
placed over or mixed with topsoil.

b.) Replace the topsoil after the subsoil has been
set in the trench. Bring the disturbance to
desired grade. Do hot mix the topsoil and
subsoil.

. A firm seedbed is critical for a successful seeding.

Final soil preparation for seeding should provide
a firm, relatively uniform seedbed that is not
compacted. Loose soil will result in seed being
planted too deeply, resulting in poor vegetative
stand success, while areas with compaction

will result in shallow rooting and poor plant
survival rates. Agricultural practices for seedbed
preparation should be used prior to seeding.

. Identify areas of potential excess erosion risk and
stabilize them accordingly.
a.) See the erosion control section of this
publication.

5. Seed an appropriate seed mix approximately 14

inch deep.
a.) Use drills equipped with depth-control bands.

b.) Hydro seeding, broadcast and harrowing
or other seeding methods may be used as
necessary.

c.) Rake in all fence lines, meters, stand pipes
and other obstructions within the disturbance
areas.

d.) Use high-quality clean and conditioned seed
that has been tested for germination (germ)
and purity.

e.) Buy seed on a pure live seed (PLS) basis.

f.) Calibrate and seed on an adjusted bulk
seeding rate of PLS/(germ x purity). For
example, 10 pounds/acre PLS with 85 percent
germ and 90 percent purity = 13.07 bulk
pounds/acre.

Non-native grasses and forbs can be invasive on native
prairie. Clean equipment thoroughly after seeding non-native
species to avoid transferring these species to areas where
they are unwanted.

Sohall Distlrbance Areas Such aS Pads,
AcCess Roaas ane Other Constriction
Disturbance Areas

These types of reclamation projects may be the focus of later restoration, often years or decades
into the future, largely due to the compaction of the soil and mixing of topsoil and subsoil resources.
Additional steps need to be taken to ensure these areas have the resources necessary to be
preserved for remediation at that time.

Example of a small disturlbance. Development and
reclamation of a well pad in western North Dakota.




1. Strip topsoil and stockpile it in separate lifts

for future restoration of the pad, road or other
disturbance area at the end of its useful life.

All topsoil should be salvaged per the depth
determined by a professional soil classifier; this
is your most valuable resource for successful
reclamation. Topsoil should be stored separately
from subsoil and, when possible, in shallow, wide
piles. Stockpiles need to be stabilized to avoid
erosional losses using re-established native
grasses and/or erosion mats, eveniif it is for a
“short” time period (less than one month). Retention
of topsoil and subsoil resources in stockpiles is
essential because top soil is a non-renewable
resource.

. Bring all slopes, roadways, sediment retainers and
ditches to appropriate grade.

. Replace subsoil first and then topsoil. As stated
previously, you will want the subsoil to be firm but
not compacted to allow for water movement into
and through the subsoil material. Additionally, take
care when replacing the topsoil to aveid destruction
of soil structure and compaction upon replacement.

4.

6.

Final preparation for seeding should provide a
firm, relatively uniform seedbed for seeding. Loose
soil will result in seed being planted too deeply,
resulting in poor stand success, while compacted
soil will result in restrictive layers limiting root
development. Agricultural practices to prepare the
seedbed should be used.

. Identify areas of potential excess erosion risk and

stabilize them accordingly.

a.) See the erosion control section of this
publication.

Seed an appropriate seed mix approximately %

inch deep.

a.) Use drills equipped with depth-control bands.

b.) Hydro seeding, broadcast and harrowing
or other seeding methods may be used as
necessary.

c.) Use high-quality clean and conditioned seed
that has been tested for purity and germination.

d.) Buy and install seed on a pure live seed (PLS)
basis.

e.) Calibrate and seed on an adjusted bulk seeding

The use of scrapers for this process can lead to
compaction, so take care when using that type of
equipment.

rate of PLS/(germ x purity). For example, 10
pounds/acre PLS with 85 percent germ and 90
percent purity = 13.07 bulk pounds/acre.

Seed Mixtures and Rates for Rangeland

We divided the state into three major areas
for seed mixtures and separated them by major
roadways (Figure 1). Major highways were
used to simplify decision making for pipeline
operators, engineers and contractors. The
boundaries were delineated on general
rangeland types and precipitation relative
to a region.

Each section will have a recommended
native rangeland seed mixture for upland
sites and wet meadow, saline and/or sodic
sites to apply on pipeline disturbance. Small
disturbance sites will have a recommended
native rangeland seed mixture for loamy/clayey
sites, thin loamy/shallow loamy/limy sites,
sandy/sands sites, and wet meadow, saline
and/or sodic sites.

For the upland sites, select a minimum of
three forbs/legumes from the recommended
species list to complement the recommended
grass-seeding mixtures. For the wet meadow,
saline and/or sodic sites, select at least one
forb species from the list that best fits the site.

8

Figure 1. Location of west, central and east zones, with the boundary, to
be used for recommended seeding mixtures and rates in North Dakota.
The West is an area from the Montana border east to U.S. Highway 83,
Central stretches from U.S. Highway 83 to North Dakota Highway 32 and
the East lies east of North Dakota Highway 32 to the Minnesota border.

Government agencies may.have more rigorous restrictions on'seed cultivars,
origins, seeding dates or other specifications than those listed here. Consult with
the corresponding agency before designing and purchasing a seed mixture.

Applying fettilizer to native plant seeding is not recommended. Fertilizers
enhance exotic grasses and annual weeds, reducing the success of the
establishment.




Pipeline, Access Roads and Other
Narrow Disturbance Upland Site Grass
Seed Mixtures

Upland Mixture (loamy, clayey, sandy, sands, shallow.

loamy, thin loamy)

Grass Species West* Central* East*
PLS Ib/ac!
Western wheatgrass 25 25 25
Green needlegrass 2.0 1.5 1.0
Slender wheatgrass 1.5 156 1.0
Little bluestem 1.0 1.0 1.0
Prairie sandreed 1.0 1.0 0.5
Sideoats grama 2.0 2.0 2.0
Blue grama 0.5 025 - 025
Big bluestem - 1.0 1.0
Switchgrass 0.25 0.5
Canada wildrye . 1.0 1.0
Indiangrass - == 1.0
Total seed mixture 10.5 12.0 11.75

! PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2.

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32

Pipeline, Access Roads and Other Narrow
Disturbance Upland Forb Seed Options
(select three) to Seed With the Grass
Seed Mixture

Upland Mixture (loamy, clayey, sandy, sands, shallow
loamy; thinloamy)

North Dakota

Forb and Legume Species?

PLS Ib/ac'?
Purple prairieclover 0.1
White prairieclover 0.1
Purple coneflower 0.1
Maximilian sunflower 0.1
Blanket flower 0.2
Black-eyed Susan 0.05
Stiff sunflower 0.1
Goldenrod 0.05
Lewis flax 0.1
Scarlet globemallow 0.05
Prairie coneflower 0.1

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2.

2 Select a minimum of three forb/legume species from the list. The
seeding rate of three selected forbs/legumes at the prescribed rate will
equal approximately 5 percent of the total mixture.

3 Dirill calibration is critical when seeding low rates because seed may
be expensive.

Pipeline, Access Roads and Other Narrow
Disturbance Wet Meadow, Saline and/or
Sodic Site Seed Mixtures

Wet Meadow, Saline/Sodic Mixture

Grass Species West* Central* East*
PLS Ib/ac’
Western wheatgrass 7.5 5.0 5.5
Slender wheatgrass 2.5 2.0 2.0
Prairie cordgrass 1.5 1.5 1.5
Inland saltgrass 0.5 0.5 0.5
Switchgrass e 1.0 1.0
Total seed mixture 12.0 10.0 10.5

Forb Species? PLS Ib/ac'?

Western yarrow 0.05
Gardner saltbush* 0.3
Fourwing saltbush? 0.45
Lewis flax 0.1

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2.

2 Select a minimum of one forb species from the list.

3 Drill calibration is critical when seeding low rates because seed may
be expensive.

* Gardner and fourwing saltbush should be used only on the saline/
sodic sites.

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32



Small Disturbance Site Upland Grass
Seed Mixtures (well pads, staging areas,
tower sites, pumping stations and other
construction disturbance)

Loamy and Clayey Sites

Grass Species West* Central* East*
PLS Ib/ac!
Western wheatgrass 5.0 3.0 2.0
Green needlegrass 2.5 2.0 2.0
Slender wheatgrass 1.0 1.0 1.0
Side-oats grama 2.0 2.0 2.0
Blue grama 0.5 0.25 0.25
Big bluestem 1.0 1.5
Switchgrass 0.25 0.5
Canada wildrye 1.0 1.0
Indiangrass - 1.0
Total seed mixture 11.0 10.5 11.25

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft%

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32

Thin Loamy, Shallow Loamy and Limy Sites

Grass Species West* Central* East*
PLS Ib/ac’
Western wheatgrass 2.5 3.0 2.0
Green needlegrass 1.5 1.5 1.5
Slender wheatgrass 1.5 1.0 1.0
Little bluestem 1.0 1.0 1.0
Prairie sandreed 1.0 1.0 1.0
Sideoats grama 2.0 2.0 2.0
Blue grama 0.5 0.5 0.25
Big bluestem --- 1.0 1.5
Total seed mixture 10.0 11.0 10.25

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2.

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32

Sandy and Sands Sites

Grass Species West* Central* East*
PLS Ib/ac!
Western wheatgrass 25 25 2.0
Needle-and-thread 2.0 2.0 1.0
Canada wildrye 1.0 1.0 1.0
Little bluestem 1.0 1.0 1.0
Prairie sandreed 1.5 1.5 1.0
Sideoats grama 2.0 2.0 2.0
Blue grama 0.5 0.5 0.25
Sand/Big bluestem 1.5 2.0
Total seed mixture 10.5 12.0 10.25

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32
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Small Disturbance Site Upland Forb Seed
Options (select three) to Seed With the
Grass Seed Mixture (well pads, staging
areas, tower sites, pumping stations and
other construction disturbance)

Forb and Legume Mixture (loamy; clayey, sandy,
sands, shallow leamy; thin/loamy, limy)

Forb and Legume Species? North Dakota

PLS Ib/ac'?
Purple prairieclover 0.1
White prairieclover : 0.1
Purple coneflower 0.1
Maximilian sunflower 0.1
Blanket flower 0.2
Black-eyed Susan 0.05
Stiff sunflower 0.1
Goldenrod 0.05
Lewis flax 0.1
Scarlet globemallow 0.05
Prairie coneflower 0.1

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2.

2 Select a minimum of three forb/legume species from the list. The
seeding rate of three selected forbs/legumes at the prescribed rate will
equal approximately 5 percent of the total mixture.

3 Drill calibration is critical when seeding low rates because seed may
be expensive.

Small Disturbance Site Wet Meadow,
Saline and/or Sodic Site Seed Mixtures
(well pads, staging areas, tower sites,
pumping stations and other construction
disturbance)

Wet Meadow, Saline and/or Sodic Sites

Plant Species?? West* Central* East*
PLS Ib/ac!

Western wheatgrass 8.0 5.0 5.0
Slender wheatgrass 2.0 2.0 2.0
Prairie cordgrass 2.0 2.0 2.0
Inland saltgrass 1.0 1.0 1.0
Switchgrass 1.0 1.0
Total grass seed mixture 13.0 11.0 11.0
Western yarrow 0.05 0.05 0.05
Gardner saltbush? 0.3 0.3 0.3
Fourwing saltbush* 0.45 0.45 0.45
Lewis flax 0.1 0.1 0.1

' PLS = Pure live seed: Seeding rates are 1.5 times the normal
seeding rate based on 30 seed/ft2.

2 Select a minimum of one forb/legume species from the list.

3 Drill calibration is critical when seeding low rates because seed
may be expensive.

* Gardner and fourwing saltbush should be used only on the
saline/sodic sites.

*West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32



Varieties/Cultivars/Ecovars

Approved Named Varieties

Species

Recommended Varieties
for North Dakota

Species

Recommended Varieties
for North Dakota

Origin of nonvarietal
(common) native and
introduced grass seed

is limited to North Dakota,
South Dakota, Nebraska,
Montana, Wyoming,
Minnesota and Canada

Introduced Cool-season Grasses -

Meadow bromegrass

Crested wheatgrass
Standard

Fairway
Hybrid

Intermediate wheatgrass

Pubescent wheatgrass

Fleet, Paddock, Regar,
Montana, MacBeth, Cache

Nordan, RoadCrest,
Summit

Ephraim, Ruff, Parkway,
Fairway, Douglas
HyCrest Il, HyCrest,
NU-ARS AC2

Reliant, Clarke, Slate,
Chief, Oahe, Haymaker,
Beefmaker, Manifest
Manska, Greenleaf

Native Warm- and Cool-season Grasses

Green needlegrass

Needle-and-thread
Nutall alkaligrass
Porcupine grass
Prairie junegrass
Slender wheatgrass

Western wheatgrass

Canada wildrye
Big bluestem

Little bluestem
Blue grama
Sideoats grama
Indiangrass
Prairie cordgrass
Prairie sandreed
Switchgrass

Lodorm, AC Mallard,
Fowler

Common, AC Sharptail
Common

Common

Common

Adanac, Pryor, Revenue,
Primar, Firststrike
Rodan, Walsh, Flintlock,
Rosana, W.R.Poole,
Recovery

Mandan

Sunnyview, Bison, Bonilla,
Bounty

Badlands, Itasca

Bad River

Killdeer, Pierre, Butte
Tomahawk

Red River

Goshen, Bowman, Koch
Dacotah, Forestburg,
Sunburst, Summer

>Nétive LégumeélForbs

Black-eyed Susan

Blanket flower

Grayhead coneflower
Narrow-leaved purple coneflower
Prairie (yellow) coneflower
Purple coneflower
Canada goldenrod
Missouri goldenrod

Stiff goldenrod

Lewis flax

Maximilian sunflower
Purple prairieclover
Scarlet globemallow

Stiff sunflower

Western yarrow

White prairieclover

Introduced Légumes-
Alfalfa !

‘ Native Shrubs

Fourwing saltbush: Dewinged
Gardner saltbush

Winterfat

WY big sagebrush

Nonvarietal (common)
native forbs and legumes
will originate or be grown
in North Dakota, South
Dakota, Nebraska,
Montana, Wyoming,
Idaho, Washington,
Oregon, Minnesota,
Wisconsin, lowa, -
Colorado and Canada

Common
Common
Common
Bismarck
Stillwater
Common
Common
Common
Common
Appar, Maple Grove
Medicine Creek
Bismarck
Common
Bismarck

Great Northern

Antelope

Fall dormancy rating or
winter survival index (WSI)
of 3 or less?

Wytana, Snake River

Open Range
Common

' A partial list of grazable-type alfalfas can be found in “Developing
Alfalfa Adapted to Grazing in the Northern Great Plains,” available at
www.ag.ndsu.edu/archive/streeter/99report/berdahl99.htm.

2 The following websites are approved for use in determining approved
alfalfa varieties:www.alfalfa.org/ and www.maes.umn.edu/. Varieties
should have a fall dormancy rating or winter survival index (WSI) of
3 or less. Note: Alfalfa varieties with a WSI of 2 or 3 may experience
some winter Kill. The origin of nonvarietal (common) alfalfa types is
limited to North Dakota, South Dakota, Minnesota, Montana and

Canada.

NOTE: Approved alfalfa varieties that may not be shown on these websites include Alogonquin,
Anik, Blazer, Champ, Drylander, Grim, Ladak, Ladak 65, Prowler, Rambler, Rangelander, Ramsey,
Ranger, Spredor 2, Teton, Travois, Vernal and Wrangler. Alfalfa varieties not listed here or shown on
these websites will require documentation from the distributor or developer to determine suitability.

1



Conservation Reserve
Program (CRP)

Seed CRP fields back to the predominant species
found within the stand. Contact the local NRCS office
for help with seed mixtures in your construction area.
Some CRP is seeded to native species. Take care to
seed all areas to appropriate species.

Hay Land Reclamation

Hay Land Sites

Plant Species® West* Central* East*
PLS Ib/ac?

Crested wheatgrass 3.0
Pubescent/Intermediate 4.0 3.0 ---
wheatgrass

Meadow bromegrass 7.0 10.0
Alfalfa2 4.0 3.0 5.0
Total seed mixture 11.0 13.0 15.0

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft%

2 Use alfalfa varieties with a fall dormancy rating of 3 to 4 and a winter
hardiness rating of 2 to 2.5 when reseeding pure stands of alfalfa.
Recommended seeding rates are 8 pounds/acre of PLS in the west,
9 pounds/acre of PLS in the central and 10 pounds/acre of PLS in the
eastern portions of North Dakota.

% These hay land recommendations are to be used as examples. Always
consult with the land owner/manager and plant what he or she prefers
or needs for future use.

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32

Tame Pasture Reclamation

Hay Land Sites

Plant Species® West* Central* East*
PLS Ib/ac!

Crested wheatgrass 4.0 -
Pubescent/Intermediate 5.0 6.0 6.0
wheatgrass

Western wheatgrass 5.0 A s=z
Meadow bromegrass 15.0 15.0
Alfalfa?
Total seed mixture 14.0 21.0 21.0

' PLS = Pure live seed: Seeding rates are 1.5 times the normal seeding
rate based on 30 seed/ft2.

2 Use alfalfa varieties with a fall dormancy rating of 3 to 4 and a winter
hardiness rating of 2 to 2.5 when reseeding pure stands of alfalfa.
Recommended seeding rates are 8 pounds/acre of PLS in the west,
9 pounds/acre of PLS in the central and 10 pounds/acre of PLS in the
eastern portions of North Dakota.

3 These tame pasture recommendations are to be used as examples.
Always consult with the land owner/manager and plant what he or she
prefers or needs for future use.

* West = west of U.S. Highway 83, Central = east of U.S. Highway 83 to
North Dakota Highway 32, East = east of North Dakota Highway 32
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Right of Way

Use specifications for Class Il seed
specifications in North Dakota Department
of Transportation Manual Section 708.02B.

Seeding Dates

Species Type and
Season of Planting North Dakota
Cool-season Species
Spring Prior to June 12
Late summer? Aug. 1 to Sept. 1
Late fall (dormant) See footnote®
Warm/Cool-season Mix
Spring April 20 to June 152
Late summer! Not recommended
Late fall (dormant) See footnote®

" Weather and soil moisture conditions permitting. If soil
moisture levels and forecasted precipitation amounts are not
favorable, this time period of seeding is not recommended.

2 Seeding may be extended with adequate soil moisture and
when favorable precipitation and temperatures are forecast.

3 Seed after Oct. 10 when ground temperatures at a depth of
4 inches are 45 F or lower and cooler air temperatures are
forecast.



Erosion Control

Erosion control devices may be utilized when site
reclamation occurs outside the preferred seeding
dates or when the topography of the site requires
additional measures to enhance the restoration
process.

In all cases, topsoil and subsoil stockpiles must
be protected from erosional processes (wind and
water), even if the duration of stockpiling is “short”
(less than one month). Such protection certainly
needs to be considered for long-term resource
storage.

Spray-on covers such as mulching will help create
a microclimate at the seed soil interface to promote
germination while controlling erosion. Addition
measures such as mats, which provide additional
stability, may be used in higher-gradient areas or
remote areas where access is limited.

Many erosion-control devices are available, and
all are unique in some way. The best way to manage
erosion is to evaluate the landscape as a whole,
providing the proper controls based on need. For
example, stabilizing the soil with mulch or crimping
may control erosion and lessen the impact of
raindrops or small sheet flows on a specific area
(ditch bottom or pipeline trench).

But if your disturbed site is impacted from the
surrounding landscape through runoff, other controls
such as temporary berms, diversions or sediment
fence diverting larger sheet flows from entering the
site may be required. The area being protected may
not be the only area impacting the erosion potential.

The North Dakota Department of Health’s Division
of Water Quality (2001) states that erosion control is
mandatory on all construction projects. Phase Il of
the National Pollution Discharge Elimination System
(NPDES) will require projects disturbing areas larger
than one acre to apply for a storm water discharge
permit. These criteria will force smaller contractors
who normally do not have to deal with temporary
erosion control measures to install these devices.

This publication is intended to give all contractors,
designers and inspectors the tools needed to
properly install, maintain and implement their storm
water pollution prevention (SWPP) plans. The proper
use of best management practices (BMPs) will
protect the environment and save the user time and
money lost to erosion damage.

NOTE: For further information on erosion control, see
“A Guide to Temporary Erosion-Control Measures
for Contractors, Designers and Inspectors” published
by the North Dakota Department of Health'’s Division of
Water Quality (June 2001), 1200 Missouri Ave., P.O. Box
5520, Bismarck, ND 58506-5520; www.ndhealth.gov/wg/
wastewater/pubs/bmpmanual.pdf.

Example of using multiple erosion
control methods to reduce sediment

movement and aid in the restoration of
the seeding.



Erosion
control
during the
reclamation
process

Example of a reclamation project using erosion
control techniques, before and after photos.

Final
restoration
with erosion
control
structures
removed
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Weed Control

Weed control is essential for reclamation success.
Annual broadleaf and grass weeds will be common
during the year of implementation and second year
after seeding. These annual weeds should not be a
concern during the first growing season; however,
mowing or chemical treatment (depending on
seed mixture) to control seed development may
be necessary during the second growing season.
If the seed mixture contains broadleaf, legume
or shrub plants, chemical control would not be
recommended because the chemical also will
damage the seeded plants.

Determining the Success

NOTE: For further information on weed control, see
the “North Dakota Weed Control Guide” at www.ag.ndsu.
edu/weeds/weed-control-guides/nd-weed-control-guide-1.
This publication is available through an app (NDSU Pest
Management app). For weed identification and control,
see” [dentification and Control of Invasive and Troublesome
Weeds in North Dakota” at www.ag.ndsu.edu/publications/
landing-pages/crops/identifcation-and-control-of-invasive-
and-troublesome-weeds-in-north-dakota-w-1411.

of the Reclamation Project

Disturbed areas should be monitored for a
period of time and compared with adjacent, similar
reference areas to document that revegetation
has been successful. If revegetation is successful,
soil structure and function likely also have been
reclaimed to a level conducive for stabilization of
long-term, desirable vegetative communities.

Developing and following a long-term monitoring
plan is critical so problems can be identified and
controlled early. Direct monitoring and comparisons
with suitable reference areas will ensure that
landowner commitments, private and public, have
been satisfied and that all applicable regulatory
requirements are met.

Pay close attention to topsoil and subsoil
replacement depths, seeding success, noxious
weeds and erosion. Topsoil and subsoil replacement
depths can be determined by using a soil auger
and looking for color change. Darker material
relative to other soil materials should be on the
surface. Seedlings from the seeded plant species
should be noticeable in the first growing season,
but the presence of annual weeds throughout is not
unusual. Seeded plants should occur throughout
the site and annual weeds still will be present by the
second growing season.

A typical standard for successful revegetation is
when the disturbed area has reached three to five
established plants of replacement vegetation per
foot?, as specified in the seed mixture or compared
with adjacent undisturbed areas. Noxious weeds, by
law, must be controlled by pulling or spraying before
they spread or produce seed.

While monitoring the reclamation process, identify
any areas of instability or erosion. Uncontrolled
wind and water erosion can degrade a reclamation
project rapidly, destroying the integrity of the land
and quality of water down slope. If erosion points
are found and appear to be worsening, incorporate
control measures that slow and divert runoff flow.

Erosion control best management practices that
may be incorporated include successful stands
of vegetation, wattles, silt fences, straw bales and
trenches. Wind erosion is more difficult to evaluate
than water erosion; however, if best management
practices are implemented for water erosion control,
wind erosion control is highly likely.
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1.0 INTRODUCTION

PURPOSE

The INGAA Foundation has developed recommended guidelines that address winter season
construction techniques under frozen conditions. The intent of these recommended guidelines
is not to dictate one set of construction techniques for every project, but to provide an array of
acceptable and proven techniques from which each Company can develop its own project-
specific frozen conditions plan. The guidelines presented in this paper draw from the
experience and leading best practices of the INGAA Foundation membership, interviews with
industry practitioners (e.g., contractors, environmental inspectors, regulators), and reviews of
construction plans for projects built under frozen conditions.

BACKGROUND

In a March 2013 report on United
States natural gas pipeline
capacity, the U.S. Energy
Information Administration (EIA)
noted that “more than half of new
pipeline projects that entered
commercial service in 2012 were
in the Northeast.”' Elsewhere on
the EIA’s website, data show that
the number of producing gas wells
in the United States has increased
by 36 percent from 2001 to 2011.2
This number includes an increase
in producing gas wells of 36
percent in Pennsylvania and
Colorado and 152 percent in
North Dakota over the same
period. These numbers show an increase both in gas production and gas transportation activity
in states that are prone to frozen conditions and frozen precipitation during the winter months.

Pipeline Construction in Frozen Conditions

Meanwhile, on May 31, 2013, the Federal Energy Regulatory Commission (FERC) issued a
Notice of Availability® of Final Revisions to the Upland Erosion Control, Revegetation, and
Maintenance Plan (Plan) and the Wetland and Waterbody Construction and Mitigation
Procedures (Procedures). Included in the revisions are a new section on winter construction
and the FERC'’s specific recommendations for the content of Winter Construction Plans, when

! EIA Report, “Over half of United States natural gas pipeline projects in 2012 were in the Northeast,” March 25, 2013.
Accessed on August 17, 2013, at: http://www.eia.gov/todayinenergy/detail.cfm?id=10511.

2 EIA Data. Accessed August 16, 2013, at: http://www.eia.qov/dnav/na/ng prod wells s1 a.htp.

8 FERC Docket No. AD12-2-000, May 31, 2013. Accessed on August 17, 2013, at: http://www.ferc.qov/industries/qas/enviro/
quidelines.asp.




indicated for a given project. The FERC’s recommendations recognize the increasing incidence
of natural gas pipeline construction during winter months and under frozen conditions,
especially in the northern, northeastern, and Rocky Mountain regions.

The INGAA Foundation recognizes
that additional pipeline infrastructure
will be constructed to service
developing energy resource areas in
the  northern  United  States.
 Furthermore, owing to a variety of

factors (e.g., certain restrictions for
threatened and endangered
species, migratory bird issues,
aggressive service schedules, and
the geographic concentration of
construction activities), much of this
construction is likely to occur during
the winter months or under frozen
conditions. While the FERC does
not encourage or require winter
construction, other federal agencies
may recommend avoidance
timeframes  requiring interstate
natural gas pipeline companies
(Company/Companies) to construct
in frozen conditions for the purpose
of minimizing impacts to the
environment. However, winter
conditions such as snow fall, frozen soil, and sub-freezing ambient air temperatures have the
potential to impact pipeline construction activities. Good planning can help avoid, reduce, or
minimize those impacts.

Pipeline Construction in Frozen Conditions

To that end, the INGAA Foundation has chosen to use certain terminology based on broad
standards of use and acceptance in the pipeline construction field, rather than adopting
regulatory terms of art. In this document, the INGAA Foundation has chosen to use the phrase
“frozen conditions” as opposed to “winter conditions” based on the fact that winter conditions
vary throughout the United States, and that the majority of construction issues under non-frozen
conditions, whatever the season, are already addressed in the FERC’s Plan* and Procedures®.
The INGAA Foundation recognizes that the FERC's new guidance regarding Winter
Construction Plans broadly refers to “winter weather conditions™ and “winter construction
procedures (e.g., snow handling and removal, access road construction and maintenance, soil
handling under saturated or frozen conditions, topsoil stripping).”” However, for the purposes of
these guidelines, the term “frozen conditions” is used as the basis of the following discussion
and assumes the presence of frozen soil or frozen precipitation and the unique construction

*  FERC Upland Erosion Control, Revegetation, and Maintenance Plan, May 2013 Version. Accessed on August 9, 2013, at:
http://www.ferc.gov/industries/gas/enviro/Plan.pdf.

g FERC Wetland and Waterbody Construction and Mitigation Procedures, May 2013 Version. Accessed on August 9, 2013, at:
http//www.ferc.gov/industries/gas/enviro/procedures.pdf.
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techniques and other measures used under such conditions. In addition, these guidelines apply
generally to winter construction in northern states, as well as other states that experience frozen
conditions for shorter periods of time (e.g., the Rocky Mountain states).

Recently, a number of interstate pipeline projects (i.e., EI Paso Corporation’s Ruby Pipeline,
Dominion’s Appalachian Lateral, Alliance Pipeline’s Tioga Lateral, and Tennessee Gas Pipeline
Company’s 300 Line) have either planned for or unexpectedly found themselves performing
pipeline construction activities under frozen conditions due to permit requirements or
construction delays. The recent increase in overall construction activity could result in more
projects scheduling construction during frozen conditions as Companies seek to avoid biological
timing restrictions (e.g., migratory bird nesting and fish spawning seasons) and to minimize
competition for labor, materials, and equipment. The INGAA Foundation acknowledges that,
while construction under frozen conditions can minimize selected impacts, it can also result in
other impacts and challenges that are not faced during the warmer months.

After identifying the need for industry guidance regarding construction under frozen conditions,
the INGAA Foundation convened a steering committee comprised of INGAA staff and INGAA
member organizations representing energy companies and construction contractors. The
INGAA Foundation wishes to thank the following members of the steering committee for their
time and expertise:

Monica Howard Energy Transfer Partners
John Cassady TransCanada Corporation
Farrah Lowe NiSource, Inc.

Tim Powell Williams Companies
Terry Delasalle Greene’s Energy Group
Greg Bosch Mears Group, Inc.

Lisa Beal INGAA

Terry Boss INGAA

Richard Hoffmann The INGAA Foundation
Ron Miller Basic Systems, Inc.

The INGAA Foundation contracted with Natural Resource Group, LLC (NRG) to prepare the
guidance document. The steering committee and NRG participated in regular conference calls
to identify the direction and format of the resulting document. NRG conducted a review of
existing Winter Construction Plans prepared for pipeline projects in various locations across
North America. The plans included those that are publically available as part of projects that are
regulated by a government agency, such as the
FERC, and plans submitted to the steering committee
from the INGAA membership. NRG conducted The INGAA Foundation identified
interviews  with  representatives from energy that, with the increase in pipeline
companies, pipeline contractors, environmental  construction in frozen conditions,
inspectors, and federal and state regulatory agency the industry could benefit from
personnel to identify issues and best management having guidelines that address
practices (BMPs) associated with pipeline;ﬁ construction the unique challenges of
under frozen conditions. Following identification of the :

issues and BMPs, the INGAA Foundation sponsored ” ong?t?osr;;uggi)r;pgzigzrdfreosiggers
a workshop held in Washington, DC. The purpose of - . 4
the workshop was to reach a wider group of industry construction companies,

and agency representatives and solicit their input on operators, and regulators.
the opportunities, challenges, and solutions for




pipeline construction under frozen conditions. Thirty-seven people attended the workshop
including 19 representatives from energy companies, 9 representatives from federal regulatory
and land management agencies, 5 representatives from environmental and engineering service
companies, 2 representatives from pipeline construction contractors, and 2 representatives from
the INGAA Foundation. The information gathered during the research phase and from the
workshop was compiled into this guidance document.

The guidelines presented herein focus on construction and environmental protection practices
unique to frozen conditions. These guidelines primarily focus on providing additional
information to Companies regarding what to consider when developing a project-specific frozen
conditions plan and what past practices have been successful under frozen conditions. In this
way, the guidance presented in this document may also be used by Companies to develop
project-specific plans based on each project’s unique location, timing, and other variables.

This paper is structured to first
present a general discussion
of the issues (i.e.,
preconstruction planning,
snow removal and storage,
crossing of wetlands and
waterbodies, upland topsail
segregation, excavation and
backfiling, water handling,
temporary erosion control
measures, and site
stabilization and monitoring)
to be considered when
developing a project-specific
frozen conditions plan.
Following the general
discussion of issues, specific elements are presented that a Company can consider adopting
when developing a project-specific frozen conditions plan. Each project will vary in the level of
detail and considerations necessary for each due to the topography, location, climate, and other
variables that can impact construction techniques. Finally, to assist a Company in the planning
process, Attachment A contains a checklist that could be used in developing a reasonable and
comprehensive frozen conditions plan.

Snow Removal From Trench



2.0 PRECONSTRUCTION PLANNING

Due to increasing regulatory scrutiny of pipeline construction completed during frozen conditions
and the rising likelihood that pipeline construction may occur during frozen conditions, it is
important that Companies plan early for such conditions on their own projects. Project
procurement personnel need to plan for the acquisition of materials to be used during frozen
conditions, and construction crews need to understand their responsibilities in implementing
special measures for frozen conditions, and when such measures should be used. In addition,
project planners also need to be realistic about the slower pace of construction during frozen
- conditions in determining overall project schedule. ' '

PRECONSTRUCTION ELEMENTS TO CONSIDER

IN DEVELOPING A FROZEN CONDITIONS PLAN

Defining Frozen Condition: A company should consult with the project’s primary regulatory
agencies in order to fully understand how “frozen conditions” will be defined in each agency’s
permits. Once the broadest definition of frozen conditions has been established, the next step
is to incorporate a clear definition of frozen conditions into the project’s early planning
documents. By engaging the agencies early in the process and incorporating clear definitions
into the project's construction plans and schedule, Companies will avoid delays in project
completion and potentially permit violations.

Project Schedule and Timing: A Company should take into account the project schedule, as
well as the potential for significant schedule changes, and incorporate project flexibility into its
plans to avoid unanticipated frozen conditions during construction. Construction contractors can
be involved early in the development of the frozen conditions plan as they are a knowledgeable
source of information.

When developing a
project-specific frozen
conditions plan, it is
important to define the
conditions or timing under
which the plan would be
implemented. Some
Companies set specific
calendar dates as to when
the frozen conditions plan
will be implemented while

PROPOSED
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- TEMPORARY
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Companies who advocate that a set time period is the most effective method note that it
ensures that erosion control devices will be installed prior to soils becoming frozen and using
materials and procedures that are able to withstand frozen conditions and runoff from snow
melt.

In addition to or in the absence of direct guidance from a project’s primary regulatory agencies,
the INGAA Foundation recommends that Companies consider developing and implementing a
frozen conditions plan when any of the following conditions could occur in the project area:

> sustained cold temperatures occur that result in the soil freezing to a depth of 1
to 2 inches or more;

> backfill material could freeze to the extent that adequate compaction becomes
difficult;
> topsoil stockpiles could freeze and cannot be uniformly redistributed across

disturbed areas or separated from the sub-grade material;

> snow accumulations are great enough to prevent visual observation of the
construction work area; or

> historical conditions in the region indicate that significant runoff from spring snow
melt may require additional measures.

Communication: As with all plans implemented

on a construction project, constant . . L.
communication among Company representatives A decision-making chain is necessary
and contractors, and in some cases the for determining if work on the

regulators, will ensure the greatest success for construction right-of-way should occur
construction, operation, and restoration of a in frozen weather conditions due to
project area. Each plan should identify the chain changing conditions.

of decision making that will occur on a day-to-day
basis for determining the construction practices
that can occur in any one area.

For example, in regions
where there is shallow
freezing that occurs in the
morning and evening
followed by a daytime thaw,
different activities may be
approved or restricted by a
project manager or
construction supervisor,
depending on the time of
day. An agreed upon
process in the pre-planning
phase will assist in the
project's successful
completion.







3.0 SNOW REMOVAL AND STORAGE

Significant snow fall events before
or during construction can create
unsafe work conditions and make it
difficult to complete the job
properly. Removal of snow from
the construction workspace may be
necessary to provide safe and
efficient working conditions and to
expose soils for grading and
excavation. Snow may also need
to be removed along access roads
to allow safe access to the right-of-
way.

Snow may be used for beneficial
uses, such as insulation over the
trenchline prior to excavation, if
practical, or to reduce frost

Snow Covered Right-of-Way

penetration along the trenchline (see Section 6.0, Excavation and Backfilling). Snow can also
be used to build frost roads through wetlands and other saturated or otherwise unstable areas
(see Section 4.0, Crossing Wetlands and Waterbodies).

SNOW REMOVAL ELEMENTS TO CONSIDER
IN DEVELOPING A FROZEN CONDITIONS PLAN

Preparing the Right-of-Way

Advance Planning with the
Landowner: Prior to
construction, land  agents
should address snow removal
and storage with landowners.

Iltems to discuss with
landowners include snow
removal equipment, snow

storage areas, and existing
features (gates, fences, etc.).
In the pre-planning phase, it is
recommended that land
agents identify and gain
landowner approval for extra
area off the approved right-of-
way and along access roads to
allow snow storage. Previous
projects in northern climates
have used additional



workspace areas as well as off-right-of-way yards for snow storage. Such areas should occur
regularly along the right-of-way and be sized accordingly to handle at least the area’s average
snowfall amounts for the given time period.

The installation of temporary gates at livestock fence crossings should occur prior to or
concurrent with snow removal activities and in accordance with landowner requirements to allow
vehicle access through these areas for snow removal activities, while maintaining the function of
livestock enclosures.

Snow Removal Equipment: The frozen conditions plan should identify
the equipment acceptable for snow removal. Snow is typically bladed or
pushed off the access roads and right-of-way with a motor-grader,
snowplow, or bulldozer and then stockpiled along the outer portions of

Snow removal
activities should

the construction right-of-way or extra workspace areas. Note that the be monitored
FERC requires that stockpiles remain within approved workspaces, by the
which may result in the need for additional workspaces specifically for Environmental
snow storage. There is the expectation that the workspaces for snow Inspector.

storage would not be cleared or graded; however, they should have
survey clearances and approvals for use as vegetation or ground
disturbance could occur.

Snow could also be blown off the right-
of-way using industrial blowers. The
blown snow should be spread evenly
to minimize damage to woody
vegetation or other resources off the
right-of-way.

An environmental inspector should be
present to monitor snow removal
activities.  If not monitored, snow
removal equipment can inadvertently
scrape off or blow away underlying soil
and vegetation.  Contractors have
identified that bladed equipment on the
motor-grader, snowplow, or bulldozer
could be fitted with a “shoe” to
minimize impacts on the underlying
soil and vegetation. Snow blowers
can also be calibrated to avoid
removal of topsoil beneath the snow.
The plan should specify if equipment modifications (e.g., installation of shoes) will be used to
prevent topsoil or vegetation removal. The FERC will allow snow to go beyond the approved
workspaces, if the material is being blown or lifted in buckets in a manner that avoids
entrainment of soil and vegetation.

Equipment Modified With a Shoe



Signage: The frozen conditions plan should address the type, location, and placing of proper
signage for designated avoidance areas, such as cultural resource sites or protected species
habitat areas located adjacent to the construction workspace, to prevent inadvertent damage
during snow removal activities. Consider the need for high visibility signage in areas where
winter recreation activities (e.g. snowmobiling) and low contrast visibility could create safety
hazards. Frozen ground conditions should be anticipated and signs placed in advance.

Snow Storage: The plan for snow storage within the right-of-way should
clearly separate snow from spoil storage to avoid mixing. Consider the ]
~ placement of stockpiled snow to ensure that snow melt will not cause  Erosion control
erosion and sediment loss. The plan should consider specifying devices should
placement of gaps in stockpiled snow piles based on an assessment of  be installed on
drainage patterns to allow water to drain off the right-of-way during spring access roads
thaw and to allow for landowner and wildlife access across the right-of- that can
way. Such measures can also be incorpora_ted into the project’s provide a
Stormwater qulutlon Prevention Plgn (SWPPP) in order .to accour_\t for conduit for the
the t_)est locations fo.r snow stockpiles and gaps in relat!qn to suitable concentrated
erosion control materials prior to the onset of frozen conditions. Access fowof malt
roads can act as a conduit for the concentrated flow of melt water with the

potential to create safety hazards or result in impacts on sensitive water.
resources. Erosion control devices and diversion berms should be
installed within the construction right-of-way and along access roads in
accordance with the project’'s SWPPP or other applicable plans.
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4.0 CROSSING WETLANDS AND WATERBODIES

Construction through wetlands
and other wet areas presents
its own unique challenges,
such as wheel rutting and
mixing of soils, impacts to
plants and other species, and
downtime from construction
equipment becoming stuck in
loose or saturated soils. The |u
following elements contribute } -
to the challenges inherent in
crossing and restoring
wetlands and waterbodies and
are addressed in this section:
soil types, extent of freezing,
topsoil segregation
requirements, open  ditch
limitations, and trench |8 o e
subsidence and crowning. Segregating Frozen Topsoil Layer in Wetland

WETLANDS AND WATERBODIES — ELEMENTS TO CONSIDER

IN DEVELOPING A FROZEN CONDITIONS PLAN

Frost/lce Roads: The linear nature of pipelines can make it impractical to avoid all difficult
construction areas such as large, shallow standing water wetlands, peat bogs, tamarack or
black spruce swamps, and saturated or otherwise unstable soils. Construction across these
types of features can be accomplished during frozen conditions using frost or ice roads to
provide additional equipment support. In addition, frozen conditions can also make
environmentally sensitive areas less susceptible to damage.

Equipment Bridges: Equipment bridge installation and removal should be considered during
the project planning stage, taking into account high water levels during the spring melt. There
are two options for frozen conditions, either to remove the bridge prior to the onset of frozen
conditions or to plan to install the bridge to a height that will not impede spring run-off. Because
many agencies have restrictions on leaving equipment bridges in place through the frozen
months, a review of the project permits should be conducted prior to finalizing the plan.

Soils: The type of wetland soils encountered can affect the feasibility of construction during
frozen conditions. For example, wetlands with deep organic soils can generate heat through
natural decomposition, making it difficult to freeze the soils unless long periods of sub-zero
temperatures occur and proper frost road techniques are implemented. Conversely, deep frost
in wetlands with a shallow organic layer over mineral soils can result in the upper organic layer
being frozen to the subsoil, making topsoil segregation difficult.
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Preconstruction planning, which could include soil borings prior to construction, will provide
information to evaluate site-specific soil conditions expected during construction. Appropriate
alternative techniques could be identified for use at the time of construction to limit the potential
for soil mixing.

Topsoil Segregation: Prior to trench excavation, snow can be piled over the trenchline to form
an insulating barrier and prevent deep frost penetration. The stockpiled snow is then removed
just prior to excavation to prevent mixing of the snow with the topsoil material. It should be
noted that projects have encountered trench wall stability issues using this technique, especially
where there are unconsolidated soils beneath the frost layer. Careful planning and
implementation should be followed to reduce the risk of trench wall instability.

Projects have also
incorporated the use of
specialty equipment to
excavate the ditch
where a deep frost
layer has formed.
Special equipment
such as rock saws
have been used to cut
through the frost layer
on either side of the
ditch line. The frozen
block of material is
then removed from the
ditch line and
segregated from all
other excavated
materials, similar to
standard topsail
segregation techniques
o i | used in upland
=2 — — construction. This

Eifehing Maohice frozen block of soil
contains the topsoil to be restored during backfilling. Other techniques that have been used
during frozen conditions include rotary wheel trenchers equipped with rock buckets to segregate
the top 1 foot of topsoil into a pile, followed by a second pass to excavate the subsoil. Once the
frozen layer is removed, trenching may also be completed using conventional removal with
excavators.

Open Trench or Ditch: The longer time that excavated materials
from the trench are exposed to freezing ambient air temperatures, Large, angular frozen
the more difficult it can become to properly backfill the trench with backfill material can
these materials. Where significant freezing of the spoil material has :

. s cause subsidence of
occurred, the backfill material will tend to be larger, angular blocks. :
If not broken into smaller pieces prior to backfill, these large blocks the trench follow'lng
can create significant voids in the backfill, causing trench thaw due to air
subsidence following spring thaw. This may give the perception that ~cavities in the backfill.
there is significant excess spoil material left after trench backfill is
completed.
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Rather than removing the “excess” material, a slight crown could be created over the trench
line. As the backfill material thaws in the spring and summer, the large frozen soil clumps begin
to break apart and collapse into void spaces, resulting in subsidence of the material, ranging
from a couple of inches to greater than a foot in depth. There is potential that the original crown
may not completely recede to the surrounding contour, requiring additional grading. However,
this is preferable to removal of the “excess” material resulting in a lack of enough native material
available to correct the subsidence.

Another issue that has occurred during construction in frozen conditions is that wetland spoil
material with high water content (e.g., non-cohesive soils) can freeze to the ground surface in its
storage location. This can result in difficulties retrieving the material for backfill as well as
restoring the area to proper grade and elevation.

Minimizing the amount of open trench during frozen conditions reduces the risk of freezing
excavated spoil materials. Projects have limited the pace of excavation activities to the length
of ditch that can be excavated, the pipe lowered in, and fully backfilled within a specified period
of time (ranging from 24 to 72 hours). Projects have also stripped off outer layers of a frozen
spoil pile to use unfrozen inner subsoil first during backfiling. Remaining frozen subsoil is
broken into smaller pieces prior to backfilling to reduce the size of voids in the backfilled trench.
Consider the use of specialized equipment to break up frozen backfill material to minimize future
subsidence. Shaker hoes, rippers, and padding equipment may be useful to break up frozen
backfill material. The deeper portions of the trench backfill material may be less frozen and
more suitable to return to the trench first. The frozen backfill material should be set aside and
placed on top of the backfilled trench or the trench backfilled with a crown.

Crowning to Mitigate Trench Subsidence: Crowning material over the trench or ditch line
may be a suitable practice where trench subsidence is anticipated. The amount of crown
needed to compensate for subsidence is difficult to estimate. Leaving a crown of insufficient
volume will not fully account for subsidence and potentially alter wetland hydrology and
vegetation growth by creating low
spots. Leaving a crown that is
too large can affect hydrology and
surface drainage by forming a
linear berm. In extreme cases, a
crown that persists may result in
establishment of upland
vegetation within the wetland.

The crown should only be
constructed directly over the
backfiled trench with native
material and should not extend
out beyond the trenchline.
Subsoil used to build the crown
should not extend above natural
surface grade. A crown should
always be capped with native
topsoil material to ensure
elevations will be restored with , : ==
topsoil at the surface. If the Reducing Frozen Crown Over Backfilled Trench
topsoil layer has been removed
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as a block of frozen material, the blocks should be placed on top of the trench line as part of the
crown and be pieced together to the extent practicable to prevent large gaps following thawing
of the material. Small gaps should be left in the crown to allow for
natural surface drainage before the material is fully settled during

Monitor the trench  spring and summer thaw.

for subsidence L . _
or excessive Malnt_al_nlng .good records of condltlpns encountered dur!ng
crowning as backfilling will help develop expectations of post-construction
restoration requirements. Where the trench has been backfilled with
Weaff_ier _frozen material, the company should monitor for subsidence and
conditions excessive crowning conditions. Probing of the backfilled material
Improve. may be necessary to determine if frozen spoil persists prior to

conducting crown remediation. Some projects have attempted to
remediate what appears to be an excess crown before the backfilled
material was completely thawed, resulting in a subsided trenchline
after remediation.

Final restoration of wetlands should be completed to the maximum extent practicable during
frozen conditions as access to complete additional remediation following spring melt may be
limited. Where additional remediation is required to address excess crown or subsidence,
proper topsoil segregation would be necessary. Completing this remediation work during non-
frozen conditions may require specialty equipment, such as floatation (swamp) hoes. All
techniques discussed in this section, including backfilling with frozen trench spoils, crowning to
mitigate trench subsidence, and remediation of trench subsidence or excessive crowing, should
be discussed with the appropriate regulating agencies prior to execution and incorporated into
the project-specific frozen conditions plan when possible.

4.1 DEVELOPING FROST ROADS THROUGH WETLANDS

Frost or ice roads are used across wetlands where soil conditions may not be capable of
supporting the weight of construction equipment during non-frozen periods. Frost roads can
withstand greater vehicle loads as the formation of ice in the ground increases soil strength.
Use of frost roads can be a less expensive alternative to other equipment supports such as
timber mats. However, development of frost roads require sustained freezing weather
conditions that allow for construction of the road as well as construction of the pipeline.

FROST ROADS THROUGH WETLANDS ELEMENTS TO CONSIDER

IN DEVELOPING A FROZEN CONDITIONS PLAN

Plan Road Development: A plan should consider
development of frost or ice roads after careful review of In general, frost roads are
wetland resources along the route and in consultation prescribed as a construction
with the jurisdictional permitting agency. Frost roads technique when wetland areas
should be considered where conventional construction are so large, so deep, or so
techniques are not feasible such as across large, deep, saturated (or all of the above)
and/or saturated wetlands. If possible, the construction that conventional construction
contractor should be involved in this process to define e
the project cost and schedule implications of creating q "
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frost roads.

Right-of-Way Clearing: The amount of clearing needed prior to development of frost roads is
dependent on the type of wetland crossed. In general, wetlands with saturated soils and/or
standing water support fewer woody plant species, thus requiring less clearing activities.
Wetland types such as tamarack bogs, cedar swamps, and scrub-shrub wetlands may require
additional woody vegetation clearing. Temporary equipment mats or the use of low ground
pressure equipment may be necessary to prevent rutting during the removal of trees and woody
vegetation. Depending on project- speCIfc conditions, clearlng may be conducted prior to the
onset of freezing conditions.

Construction of Temporary Frost Road: Development of frost roads should begin as soon as
freezing conditions are sustained and there is sufficient frost or snow to support lightweight or
low ground pressure equipment. Small equipment, such as wide-track snowmobiles, can be
used to begin packing snow along the designated haul route, which reduces its insulating
properties. Snow and herbaceous vegetation can act as an insulating blanket, preventing or
slowing frost development.

As frost is driven deeper into the haul road, progressively
Typically, a minimum of ~ larger and heavier equipment is brought in to continue to
30 inches of frost is drive frost deeper into the subsurface material. This process
needed to support the size squeezes soil moisture closer to the surface, w_here it is
of equipment necessary for exposed to freezing temperatures. The depth or thickness of
: ] . the frost road depends on the type of equipment that will
lnstqllat/on Of? 36”’70'7' utilize the road. For instance, the typical equipment required
diameter pipeline. to construct a 36-inch-diameter pipeline, would generally
require 30 inches of compacted frost.

Once the appropriate depth of frost is reached to support equipment associated with
construction of the pipeline, efforts to maintain the frost road may be reduced, depending on site
conditions and sustained freezing temperatures.

Water trucks may also be used to spray the frost road and build up the frozen layer. These
activities are typically conducted around the clock to take advantage of the coldest hours of the
day until such time as the frost road is determined to be suitable for pipeline construction. Note
that soil temperatures can change even during cold weather months. A thawing of the frost
road could result in limited access and a reduced ability to avoid impacts to sensitive resources,
which may prompt the need to install construction mats.
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Building the Ice Road

16

Once the frost road is
established, it should be
maintained by removing or
compacting additional
snowfalls to prevent
development of an
insulating cover as well as
to maintain  equipment
travel. A layer of snow
should be kept on the frost
road to reflect the sun's
energy and  minimize
thawing during warmer
periods of the day. Darker
areas of exposed soil can
absorb heat and
accelerate thawing,
reducing the length of time
the frost road can be
safely used. Bare spots
should be covered with
snow as soon as possible.



5.0 UPLAND AREAS - TOPSOIL SEGREGATION, STORAGE,
AND RESTORATION

Frozen soil conditions in
upland (unsaturated, non-
wetland) areas can create
a firm working surface with
a low potential for topsail
mixing.  Planning to
construct over frozen soils
could be a factor in
determining how large of
an area over which to
segregate topsoil.
However, frozen conditions
are not always consistent
and intermittent thaws can
occur depending on the

location or annual
variations in cool season
temperatures.

Construction or restoration
work could extend into the
spring thaw period due to
unanticipated schedule
slowdowns or an
unseasonably early thaw
period.

Topsoil Frozen to Subsail

UPLAND AREAS — ELEMENTS TO CONSIDER

IN DEVELOPING A FROZEN CONDITIONS PLAN

Construction Schedule: The average duration and intensity
of frozen conditions in the project region should be considered
Be airars of seasonal _rogd early in project planning and scheduling. In areas with short
restrictions and load limits  periods of frozen conditions, minor workarounds to avoid
that may affect access to managing frozen topsoil until adequately thawed is preferred.
the right-of-way. Regions with longer periods of freezing temperatures and
deeper frost depths will require more deliberate planning for
topsoil management and segregation. Consider that certain
state and local communities implement seasonal road restrictions and load limits that may affect
the ability to move construction equipment and materials to the right-of-way. Long-term topsoil
stockpiling to manage the topsoil and accomplish more effective seeding and restoration may
be necessary after the spring thaw.
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Topsoil Removal:

Topsoil segregation should be completed prior to frozen soil conditions

where practicable in areas with long periods of frozen conditions. When the topsoil is frozen at

the time of topsoil stripping,
multiple passes (vs. a single
pass) with a bulldozer or other
specialized equipment may be
necessary to remove only the
topsoil and not the subsoil.
Specialized equipment (e.g.,
-soil rippers) may be necessary
to break up the topsoil prior to
removal. An “lron Wolf" or
pavement grinder can remove
frozen topsoil; however, the use
should be
reserved for special situations
and in  cooperation  with

of this method

landowners  and

agencies because this process |- e vor CE R A e W ]
native soil Iron Wolf Breaking up Frozen Topsoil

can affect the

During thaw
periods, travel
over topsoil can

cause soil
mixing resulting

in work

shutdowns,
restrictions, or
move-arounds.

regulatory

structure.

Timing of Topsoil Restoration: The restoration of topsoil should
ideally occur after both the stockpiled topsoil and the exposed subsoil
have thawed, the ground has dried following the spring melt, and the
soils are more easily worked. Proper timing of topsoil replacement can
avoid the need to re-segregate topsoil from the trenchline should
subsidence occur. During thaw periods, travel or use of equipment over
topsoil may need to be suspended to avoid soil mixing. This could result
in work shutdowns, work hour restrictions, move-arounds, or the use of
construction timber mats. A longer wet period after the thaw could delay
topsoil restoration, which would further delay permanent seeding and the
establishment of vegetation. Such a wet period would increase the need
for vigilance of erosion and sediment control measures to minimize the
loss of topsoil and avoid discharges to wetlands and waterbodies.

The frozen conditions plan may need to include provisions for permanent seeding in the fall or
following spring depending on the location, soil moisture conditions, and recommendations from
land management agencies and the Natural Resources Conservation Service (NRCS). Right-
of-way stabilization measures must be implemented regardless of whether topsoil restoration
occurs under frozen conditions or is delayed. Some options for temporary stabilization of the
right-of-way and segregated topsoil pile include mulching and dormant seeding.
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6.0 WATER HANDLING (TRENCH DEWATERING AND
HYDROSTATIC TESTING)

The management of water is an
essential factor of pipeline
construction.  All new pipelines
require the use of water to perform
hydrostatic testing prior to placing
the line into service. In addition,
depending on such project-specific
factors as geography, climate, and
season, open trenches may il
with water from rain events or from
the presence of groundwater.
Water in the trench must often be
removed (trench dewatering) to
prevent the trench sidewalls from
collapsing or otherwise to maintain
trench or backfill integrity prior to
or during pipe installation and
restoration. All of these activities
can become difficult at best, and
dangerous at worst, during
sustained frozen conditions.

Hydrostatic Test Water Discharge Structure

Frozen conditions can disrupt hydrostatic testing in
various ways. Pumps and other equipment like
small-diameter pipes can freeze entirely in extreme

_ The Company should plan fo cold. Water sources can become unavailable if
identify the methods and materials  frozen, and water discharges can be difficult to
necessary to address water control if discharge areas are frozen, thereby
handling specific to construction slowing or preventing water from naturally seeping
under frozen conditions. into the ground or, when allowed by permit, entering

a surface waterbody.

Even during frozen conditions, groundwater can seep into an open trench, and rain water or
melting snow can run into a trench from the surface, requiring dewatering prior to pipeline
installation. Similar to standard summer construction, water in an open trench can prevent the
trench from being inspected for obstructions and can affect the consistency of backfill material.
During freezing conditions, ice can develop in the open trench. If the ice is not removed from
the trench prior to backfill, the ice can create voids in the backfill material, which can result in
significant backfill subsidence following spring melt. To address these issues, the company
should plan and maintain sufficient means and devices with which to promptly remove and
dispose of water entering the trench or other parts of the rig ht-of-way or work area.
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WATER HANDLING ELEMENTS TO CONSIDER

IN DEVELOPING A FROZEN CONDITIONS PLAN

Equipment Care: Freezing
conditons  make  operating
equipment outdoors more
difficult.  Lubricants and other
liquids in pumps can freeze up
and not operate. Plans should
consider measures to ensure
equipment is protected from the
elements and operational prior to
use. When dewatering during
freezing conditions, pumps may
have to be installed in small,
heated shelters to prevent the
pumps from freezing and
becoming non-operational or
causing damage to the pumps
that could result in a spill or leak
of lubricants or fuel. The use of
anti-freeze liquids in the pump
housing is not recommended
due to the difficulty of removing
the potentially hazardous liquids
prior to the re-use of the pumps.

Trench With Frozen Infiltrated Groundwater

When not in use, dewatering pumps and hoses should be properly drained during freezing
conditions to prevent damage.

Discharge Rate and Volume: In areas where trench dewatering or test water discharges are
occurring on top of frozen ground, the discharged water will not absorb into the ground, resulting
in increased surface runoff and ponding in low lying areas. The increased runoff can melt and
erode the upper layer of frozen soil, especially in areas where the water may become
channelized. Discharged water can also flow underneath the snow, causing unobserved
erosion and potentially, deposition in sensitive resource areas.

Similar to dewatering activities during standard non-frozen construction conditions, dewatering
activities performed during frozen conditions should be continuously monitored and adjusted as
necessary. Discharge locations should be carefully evaluated and selected based on site
conditions including vegetation cover, soil type, and topography.

Structure Installation and Removal: Frozen conditions plans should consider installing
dewatering structures (e.g., filter bags and straw bale structures) earlier in the construction
process when ground conditions are favorable for installation. After periods of frozen ground
conditions, installation of dewatering structures can prove to be challenging.

Removing dewatering structures promptly after final use will assist final clean-up of the project
area. If not removed after use, these structures may freeze, preventing proper cleanup until
spring. Locations of the filter bags placed off the right-of-way should be marked with lathe or
similar methods to assist crews in relocating the filter bag for proper disposal.
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Proper planning and
communication with
regulatory agencies
with jurisdiction over
water appropriation
is important to
successfully
complete hydrostatic
testing procedures.

Water Appropriation: Natural river flow levels are typically
reduced in northern climate areas that have sustained temperatures
at or below freezing for several months. These low-flow conditions
can limit the rate and volume of water appropriation from natural
water sources typically used for hydrostatically testing pipelines
prior to placing the lines in service. [f water is not available in the
quantity or rate needed, alternate water appropriation sources may
need to be located. Additionally, testing sections may need to be
adjusted based on water availability and weather conditions.

Where testing will occur during low-flow periods, companies should
discuss any appropriation volume or rate restrictions with the
appropriate regulatory agencies.
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7.0 TEMPORARY EROSION AND SEDIMENT CONTROL
MEASURES

Temporary erosion and
sediment control measures
installed prior to or during frozen
conditons may not remain
functional under thaw conditions.
This could be due to high flows
of snowmelt during a quick
warming period; the physical
strains of intermittent freezing
and thawing, including frost-
heave; and the physical
limitations of completing proper
installation under frozen
conditions.

Certain areas of the right-of-way
may not be accessible during
thawing periods or during the
spring melt due to soft soil
conditions, thus  preventing
regular inspections and
hampering repairs or
maintenance.

TEMPORARY EROSION AND SEDIMENT CONTROL - ELEMENTS TO CONSIDER

IN DEVELOPING A FROZEN CONDITIONS PLAN

Installation of Temporary Erosion and Sediment Controls: Companies should review the
construction right-of-way in advance of frozen ground conditions and install the necessary
temporary erosion and sediment control devices in advance of the changing weather. Advance
placement will allow for the “keying” in of bales to the ground that will enable the devices to be
more effective throughout construction. Consider the need to protect exposed soils from wind
erosion. Frozen conditions may occur with little or no snow cover and exposed windrowed soils
can be subject to drying winter winds leaving them susceptible to wind erosion.

Winter and Spring Thaw Inspection: In developing a project-specific frozen conditions plan,
Companies should consider keeping an Environmental Inspector (El) and environmental labor
crew on site or on call through the periods of thaw to monitor erosion control structures and
stabilization efforts and make adjustments or repairs as necessary and as right-of-way
conditions allow. Stockpiles of materials should be suitably located within the project area to
allow efficient repair and maintenance of erosion controls. Crews should have the proper
equipment available to allow access to the right-of-way under soft soil conditions, such as all-
terrain vehicles with oversized tires, to prevent rutting, topsoil mixing, and damage to other
temporary erosion controls such as drivable berms.
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The project-specific frozen conditions plan should

Depending on the timing of review language in stormwater permits and the
the overall construction schedule FERC'’s Plan or the Company’s own construction
and other limitations such as procedures regarding the frequency of erosion
vehicle weight restrictions on public  control inspections and the timeframes for repairs
roads, the frozen conditions plan and maintenance. If the project is under FERC'’s

should address adequate crews fo jurisdiction, unique project conditions may indicate

maintenance during thaw periods necessary to achieve compliance and avoid the
need for variance requests during construction.

Monitoring Plan: If final
cleanup and restoration
activities have not occurred
prior to the spring melt,
monitoring of the right-of-
way should be implemented
during the delay between
construction and restoration
or temporary shutdown of
construction activities. The
monitoring program should
identify: (1) erosion control
structures requiring repair;
(2) areas of slope instability;
and (3) areas where
significant levels of erosion
are occurring. The EI
should determine the most
effective means of dealing
with  identified problems,
taking into consideration the
suitability of the right-of-way TR o
for access by equipment, Cetas o A

potential damage that could Right-of-Way Prepared for Final Stabilization
occur by equipment accessing the right-of-way, and the urgency/significance of the problem.
Road restrictions and soft soils could limit access to the erosion controls requiring repair.
Flyover inspections of areas that are inaccessible by wheeled vehicles or that are within or
adjacent to a sensitive resource could be the most efficient method of conducting the inspection.
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8.0 FINAL STABILIZATION AND POST-CONSTRUCTION
MONITORING

Whether restoration is
completed under
frozen conditions or
delayed  until  the
spring or summer
period, the right-of-way
will require
stabilization prior to
the spring thaw. Seed
intended for  site
stabilization or
restoration  will not
germinate under
frozen conditions, and
therefore Companies
should plan for
alternative methods of
site stabilization prior
to the first spring rains
(see  Section 7.0,
-~ S e ..-| Temporary Erosion
Right-of-Way Stabilized for Winter and Sediment
Control). Some agencies do not recommend dormant seeding or mulching over snow based on
limited effectiveness during snow melt and runoff and early spring rains.

FINAL STABILIZATION ELEMENTS TO CONSIDER
IN DEVELOPING A FROZEN CONDITIONS PLAN

Timing of Restoration: Determine
whether the project will be completely
restored or if restoration will be delayed
until after the spring thaw. Backfill all areas
of open excavation or provide safety
fencing and signage for protection. If
restoration will be delayed, consider leaving
the subsoil in a roughened condition to slow
the sheet flow of water. After restoration,
restore  contours for drainage to
preconstruction conditions. Delaying
seeding can also result in the development
of noxious weeds that require treatment,
such as the application of herbicides, prior

to additional seeding and other restoration : € —
activities. Stabilization of the Right-of-Way
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When restoration activities must be delayed, it is
possible that these activities may need to occur
within ~ recommended avoidance timeframes.
Consider that exceptions to the avoidance
timeframes may be necessary and regulatory
agencies may impose limits on the number of
personnel and equipment redeployed during these
periods.

Regulatory agency approval of
work during avoidance
timeframes may be necessary
when restoration is delayed.

Stabilization Methods: Each plan should address mulching or the use of soil tackifiers in
disturbed areas that are unable to have restoration completed. The plan should incorporate
information obtained from consultations with local erosion control professionals to determine the
best method for anchoring the mulch (e.g., crimping, tackifiers, etc.) under frozen conditions.
Temporary seeding, as a restoration tool, should be reviewed with the regulatory agencies.

Erosion Control Devices: The construction and maintenance of erosion control devices will be
a continual activity for a project. During restoration, which can be protracted due to the frozen
conditions, the plan should determine a schedule and process for verify that all erosion controls
are functional and how to repair the devices if necessary.

Landowners: The plan should emphasize the importance of communicating with landowners
throughout frozen conditions about construction activities, construction shut downs, restoration
of the right-of-way and cleanup activities timing. It is important to address their expectations for
the overall timeframe for construction and restoration activities and for access across the right-
of-way at all phases of construction considering that winter construction often extends the
overall period of disturbance.

Seed Rate: To ensure

adequate vegetation
growth  when  seeding
outside of the
recommended seeding

windows, consider seeding
at a higher rate to account
for lower  germination
success. This should be
discussed with regulatory
agencies, as appropriate.
Additional information may
be gathered from local
seed supplying companies.

Drill Seeder in Upland Area
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9.0 CONCLUSION

Frozen conditions construction offers certain opportunities and challenges. Understanding the
potential issues, planning for them, and coordinating with landowners, construction contractors,
agencies, and others can minimize problems during construction and restoration of the right-of-
way. The guidelines presented herein focused on construction and environmental protection
practices unique to frozen conditions. The intent by the INGAA Foundation in conducting this
research is to assist its members with preparing for construction in frozen conditions. These
guideline will assist Companies to develop project-specific plans based on each project’s unique
location, timing, and other variables. ' '

Attachment A is included to provide a convenient checklist of identified items to consider in
preparing the frozen conditions plan.
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Attachment A

Frozen Construction Planning Guidelines Checklist

This checklist has been compiled to aid contractors and Companies on recommended
measures that should be considered and adapted as appropriate when constructing under
frozen conditions.

TABLE A-1

Planning Guidelines Checklist

Plan Elements

Considered and
addressed in plan?
(Y or N or N/A)

Preconstr

uction Planning

1.

Defining Frozen Conditions: Consult with the project's primary regulatory agencies on
how ‘frozen conditions’ will be defined in each agency’s permits.

2. Project Schedule and Timing: Incorporate project flexibility into the plan to avoid
unanticipated frozen conditions during construction. Define the conditions of timing under
which the plan would be implemented (i.e., specific calendar dates or certain conditions).

3. Communication: Develop a decision making chain for determining if work on the

construction right-of-way should occur in frozen weather conditions due to changing
conditions.

Snow Removal and Storage

1.

Advance Planning with the Landowner: Prior to construction, obtain landowner
approval for extra areas off of the approved right-of-way including along access roads to
allow snow storage and install temporary gates at livestock fencing crossings in
accordance with landowner requirements to allow for vehicle access for snow removal
activities.

Snow Removal Equipment: Use either a motor-grader, snowplow, bulldozer, or
industrial blower to blade or push the snow off the access roads and right-of-way. Specify
in the plan whether equipment modifications such as a ‘shoe’ will be used to prevent
topsoil or vegetation removal.

Signage: Place proper signage for designated avoidance areas (i.e., cultural sites or
special species habitat areas) in advance of frozen conditions to prevent disturbance
during snow removal activities.

Snow Storage: Clearly separate snow storage from spoil storage within the right-of-way
to prevent mixing. Consider the placement of stockpiled snow (i.e., drainage patterns) to
ensure that snow melt will not cause erosion and/or sediment loss.

Crossing Wetlands and Waterbodies

1.

Frost/ice Roads: The use of frost/ice roads provide additional equipment support during
construction across wetlands and waterbodies and make environmentally sensitive areas
(i.e., breeding/roosting areas for migratory birds) less susceptible to damage.

Equipment Bridges: During planning, it should be determined if equipment bridges will
be removed if construction is not active in frozen conditions or if bridges are installed to
not impede flow water flow during the spring thaw.

Soils: Type of soils crossed by the project should be considered. Careful preconstruction
planning, which could include soil borings, will provide information to evaluate site-specific
soil conditions expected during construction. Appropriate alternative techniques could be
identified for use at the time of construction to limit the potential for soil mixing.

Topsoil Segregation: If snow is stockpiled over the trenchline prior to trench excavation,
remove the snow to prevent the mixing of snow with the topsoil material. If a deep frost
layer has formed over the trenchline, a special rock saw can be used to remove the frozen
block of material which is then segregated from all other excavated materials to be used
during backfilling. A rotary wheel trencher equipped with rock buckets can also be used to
segregate the top 1 foot of soil into a pile, followed by a second pass to excavate the
subsoil.
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5.

Open Trench or Ditch: Minimize the amount of open trench during frozen conditions to
reduce the risk of freezing excavated spoil materials. One option is to limit the pace of
excavation activities to the length of the ditch than can be excavated, the pipe lowered in,
and fully backfilled within a specified period of time (ranging from 24 to 72 hours). Another
technique used is to strip off the outer layers of a frozen soil pile and use the unfrozen
inner subsoil first during backfilling.

Crowning to Mitigate Trench Subsidence: Where trench subsidence is anticipated, a

crown should be constructed with native material directly over the backfilled trench and
should not extend out beyond the trenchline. Monitor the trench for subsidence or
excessive crowning as weather conditions improve.

Frost Roads through Wetlands

1.

Plan Road Development: Review wetland resources along the route and, in consultation
with the jurisdictional permitting agency, plan for the need for frost roads.

Right-of-Way Clearing: Depending on project-specific conditions, wetlands with
saturated soils and/or standing water require less clearing activities, whereas wetland
types such as bogs, cedar swamps, and scrub-shrub wetlands may require woody
vegetation clearing. Temporary equipment mats or other means may be necessary to
prevent rutting during the removal of trees and woody vegetation.

Construct Temporary Frost Road: Development of the frost road should begin as soon
as freezing conditions are sustained and there is sufficient enough frost or snow to
support lightweight or low ground pressure equipment to begin packing the snow along
the designated haul road path.

Upland Areas

1.

Construction Schedule: The average duration and intensity of frozen conditions in the
project region should be considered early in project planning and scheduling. Long-term
topsoil stockpiling to manage the topsoil and accomplish more effective seeding and
restoration may be necessary after the spring thaw.

Topsoil Removal: Topsoil segregation should be completed prior to frozen soil conditions
where practicable. When topsoil is frozen at the time of topsoil stripping, multiple passes
(vs. a single pass) with a bulldozer or other specialized equipment (e.g., soil rippers) may
be necessary to remove only the topsoil and not the subsoil.

Timing of Topsoil Restoration: Restoration should occur after both the stockpiled topsoil
and exposed subsoil have thawed, the ground has dried following the spring melt, and the
soils are more easily worked. During thaw periods, any travel or use of equipment over
topsoil may need to be suspended to avoid soil mixing.

Water Handling

1.

Equipment Care: Frozen conditions can cause breakdowns in equipment. Protecting
equipment from the elements especially when dewatering during freezing conditions, will
ensure operations. Pumps may have to be installed in small heated shelters to prevent
the pumps from freezing and or causing damage to the pumps that could result in a spill
or leak of lubricants of fuel.

Discharge Rate and Volume: Dewatering activities performed during frozen conditions
should be continuously monitored and adjusted as necessary. Discharge locations should
be carefully evaluated and selected based on site conditions including vegetation cover,
soil type, and topography.

Structure Installation and Removal: Dewatering structures (e.g., filter bags and straw
bale structures) may be installed early in the construction process prior to frozen ground
conditions. Dewatering structures are easiest to remove when done soon after final use.
Although water-logged, the structures may not be frozen and crews can remove.
Locations of the filter bags placed off the right-of-way should be marked with lathe or
similar methods to assist crews in relocating the filter bag for proper disposal.

Water Appropriation: Proper planning and communication with regulatory agencies with
jurisdiction over water appropriation is important to successfully complete hydrostatic
testing procedures. Where testing would occur during low-flow periods, companies
should discuss any appropriation volume or rate restrictions with the appropriate
regulatory agencies.
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Temporary Erosion and Sediment Control

1.

Installation of Temporary Erosion and Sediment Controls: Companies should review
the construction right-of-way and consider installing temporary erosion and sediment
controls prior to frozen ground conditions. Advance planning and placement will enable
the devices to be more effective throughout construction.

Winter and Spring Thaw Inspection: Companies should consider keeping an El and
environmental labor crew on site or on call through the periods of thaw to monitor erosion
control structures and stabilization measures and make adjustments or repairs as
necessary and as right-of-way conditions allow. The frozen conditions plan should
address adequate crews to be available to conduct repairs or maintenance during thaw
periods

Monitoring Plan: If final cleanup and restoration activities have not occurred prior to the
spring thaw, then a monitoring plan should be in place and implemented during the delay
between construction and restoration or temporary shutdown of construction activities.
The monitoring program should identify: erosion control structures requiring repair, areas
of slope instability, and areas where significant levels of erosion are occurring.

Final Stabilization and Post-Construction Monitoring

1.

Timing of Restoration: Determine whether the project will be completely restored or if
restoration will be delayed until after the spring thaw. Backfill all areas of open excavation
or provide safety fencing for protection.

Stabilization Methods: The Frozen Conditions Plan should address mulching or the use
of soil tackifiers in disturbed areas that are unable to have restoration completed.

Erosion Control Devices: The frozen conditions plan should determine a schedule and
process for verifying that all erosion controls are functional and how to repair the devices,
if necessary.

Landowners: Communicate with the landowners on schedule of restoration, how to
report any areas of concern, and the process for post-construction monitoring during any
weather shut-down periods.

Seed Rate: When seeding outside of the recommended seeding windows, consider
seeding at a higher rate to account for lower germination success.




