4.2 SOILS AND SEDIMENTS

The five principal factors of soil formation include parent material, climate, relief, living
organisms or biological activity, and time. In the Project area, soils have formed as a result of
these five factors and soil differences are primarily a result of the relative importance, or
dominant influence, of the various soil formation factors.

4.2.1 Waterway for LNG Marine Traffic

No excavation, dredging, or other direct impact to soils or sediments is proposed for the
waterway from the territorial seas to the proposed LNG terminal site. The Coos Bay navigation
channel is currently used for industrial water supply, fish and aquatic life, wildlife and hunting,
fishing, boating, water contact recreation, aesthetic quality, and commercial navigation and
transportation (ODEQ 2006d) and is maintained by the COE. The Port and Jordan Cove are not
proposing to make any modifications to the existing navigation channel, with the exception of
facilities proposed at the LNG terminal site, which are discussed below in section 4.2.2.

Jordan Cove does not expect soils along the waterway to be adversely affected by the wave
action from the additional LNG carrier traffic as the LNG carriers would transit the bay at slow
speeds and would not produce wakes that could erode the banks of the waterway. The channel
width is relatively narrow compared to Coos Bay and the wave action would tend to dissipate
before the waves reached the shoreline. Impacts from LNG carriers on shoreline erosion would
be similar to conditions resulting from existing ship traffic within Coos Bay.

A release of LNG from an LNG carrier as a result of an accident or intentional breach would not
have an impact on bottom sediments because LNG is not soluble in water and would float on the
water surface before vaporizing. If an unignited release of LNG were to occur that resulted in
contact with the shoreline soils, these soils could be affected due to the cold properties of the
LNG. The cold effects would be temporary because the LNG would vaporize quickly and
disperse to the air, and no long-term effects would be anticipated. If no ignition source were
present, no effects on soils would be expected beyond the 0.3 mile zone. If the vapor from the
release of the LNG cargo were in the presence of an ignition source, the resulting fire could
increase soil surface temperatures within the 1.0 and 2.2 mile zones, as well as damaging or
destroying vegetation. The loss of vegetation could result in increased erosion. Heat from such
a fire would have less effect on soils within the 1.0 mile zone and no effect on wetland
vegetation in the 2.2 mile zone. The maximum flammable range for a vapor cloud could extend
to the outer limits of the 2.2 mile zone and if an ignition source were present, the resulting fire
could burn back to the source of the spill, directly affecting any soil in the path. The probability
of these scenarios occurring is low given the marine transit safety and security measures
employed and the unlikely spill of LNG cargo due to collisions, allisions, and potential terrorist
attacks. Therefore, we do not believe the LNG marine traffic would have a significant impact on
sediments or soils along the waterway.

4.2.2 LNG Terminal

4.2.2.1 Soil Composition

The LNG terminal and access roads would be located on a 165.2-acre site. Construction of the
terminal and access roads would disturb 76.6 acres, with approximately 7.1 acres of Dune Land
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soils, 4.1 acres of Heceta Fine Sand soils, 35.2 acres of Waldport Fine Sand soils, and 23.8 acres
of dredged material. The slip and access channel areas would disturb 72 acres, with
approximately 1.8 acres of Dune Land soils, 0.2 acre of Heceta Fine Sand soils, 21.6 acres of
Waldport Fine Sand soils, 20.9 acres of dredged material, and 27.5 acres of open water would be
affected by the construction of the slip. Because these soils are predominantly sands, they are
not as cohesive as traditional soils. A portion of the LNG terminal was previously disturbed by
the operations of Roseburg and Weyerhaecuser Company, and by the placement of dredged
material. The dredged material, upwards of 12 to 17 feet deep, comprises an area of
approximately 61 acres (37 percent of terminal site) between the dune forest and Henderson
Marsh (SHN 2006). The Bullards-Nehalem-Duneland soil association underlies a portion of this
disturbed area, as discussed below under the Jordan Cove Receipt Meter Station.

Sampling between depths of 10 and 45 feet at two locations on the western portion of the site
revealed fine-grained gray sand with traces of silt. Grain sizes ranged between 0.23 and 0.25
millimeters (Moffat & Nichol 2006a). Jordan Cove conducted geotechnical investigations at the
proposed LNG storage tank locations. Results from the investigations indicated that sand
extends from the ground surface to depths of 124 to 133 feet. The sand was fine grained with a
trace of silt. A 12- to 24-inch thick, heavily rooted organic layer was typically encountered at
the ground surface of the borings. At some locations, weakly cemented sandstone was
encountered below the dune sand (GRI 2006a).

Construction of the LNG terminal and slip would require clearing of vegetation and grading of
the site to an approximate elevation of +20 feet (above MSL) for the LNG storage tank area and
+55 feet (above mean sea level) for the process areas. Based on the proposed site elevations,
approximately 1.2 mcy of cut and fill material would be generated from these graded areas. The
planned site work would not require any disposal of material off the LNG terminal site.

As described in section 2.1.4.4 under Dredged and Excavated Material Disposal, dredged
material from the slip and access channel would be stockpiled in the Jordan Cove placement site,
two locations on the former Weyerhaeuser Linerboard site, and at the Port site. The dredged
material placed on the Port site would be stored temporarily until it is sold for commercial uses
and removed by barge from the site, estimated to take up to 7 years. No permanent facilities
would be constructed at the Port site.

Jordan Cove’s Plan and Procedures include measures to minimize potential effects on soils from
construction and operation of its proposed facilities. Specific measures defined in Jordan Cove’s
Plan and Procedures include, but are not limited to:

stormwater pollution prevention plan;
topsoil segregation;

temporary and permanent erosion control;
minimization of soil compaction;

BMPs for revegetation;

off-road vehicle control; and

waterbody and wetland crossing procedures.

Jordan Cove’s Plan and Procedures are based on the FERC staff’s Plan and Procedures that have
been developed for projects under the review of the FERC to avoid or minimize impacts on soils,
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waterbodies, and wetlands. Jordan Cove has included project- and site-specific modifications to
its Plan and Procedures. We have reviewed these modifications and believe they would provide
an equal or greater level of protection than the FERC staff’s Plan and Procedures.

4.2.2.2 Soil Limitations

Prime Farmland

Prime farmland is land that has the best combination of physical and chemical characteristics for
producing food, feed, forage, fiber, oilseed, and other agricultural crops with minimum inputs of
fuel, fertilizer, pesticides, and labor, and without intolerable soil erosion as determined by the
U.S. Department of Agriculture (NRCS 2005). Prime farmland can include land that possesses
these characteristics but is being used currently to produce livestock and timber. Urbanized land
and open water are excluded from prime farmland. Prime farmland typically contains few or no
rocks, is permeable to water and air, is not excessively erodible or saturated with water for long
periods, and is not subject to frequent, prolonged flooding during the growing season. Soils that
do not meet the above criteria may be considered prime farmland if the limiting factor is
mitigated (e.g., using artificial drainage or irrigation).

No effects to prime farmland soils would occur because no prime farmland soils exist on the
proposed LNG terminal or slip sites. There would be no loss of crop land or residential areas
due to the current land use of the property.

Hydric Soils

Hydric soils are defined as "soils that formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic conditions in the upper
part" (Federal Register 1994). Soils that are artificially drained or protected from flooding (e.g.,
by levees) are still considered hydric if the soil in its undisturbed state would meet the definition
of a hydric soil. These soils are typically associated with jurisdictional wetlands, which must
meet three required criteria: hydric soils, wetland hydrology, and hydrophytic vegetation.

Jordan Cove has conducted wetland delineations of the site, including evaluation of hydric soils
(see section 4.3). The LNG terminal and slip sites area would temporarily impact 25.6 acres of
hydric soils within the Heceta map unit (NRCS 1989). The Heceta soils, located on the western
edge of the LNG terminal site (between Henderson Marsh and the dune forest) and on the
northwestern corner of the slip site, have been covered with dredged material. Three small,
isolated wetlands totaling approximately 11.9 acres occur within the northern extent of the LNG
terminal site property; however, no facilities would be constructed in these wetland areas.
Construction of the slip and access channel would result in a permanent loss of approximately
3.9 acres of estuarine intertidal wetlands (unvegetated sand-mud flat) in front of the slip along
the shore of Coos Bay.

The proposed LNG facility and slip sites would be constructed in accordance with Jordan Cove’s
Procedures, including provisions for construction in areas of saturated soils, such as postponing
soil disturbances when soils were excessively wet. Implementation of these measures, as well as
use of BMPs during construction (e.g., use of appropriate erosion and sedimentation control
measures), would minimize impacts of the proposed action on hydric soils. For more
information about how the LNG facility and slip sites would affect wetlands, refer to section 4.3.
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Erosion Potential

Erosion is a continuing natural process that can be accelerated by human disturbances. Factors
that influence soil erosion include soil texture, structure, length and percent of slope, vegetative
cover, and rainfall or wind intensity. Soils most susceptible to erosion by wind or water are
typified by bare or sparse vegetative cover, non-cohesive soil particles with low infiltration rates,
and moderate to steep slopes. Wind erosion processes are less affected by slope angles but
highly influenced by wind intensity.

Terminal

The potential for soil erosion on the LNG terminal site varies based on the erosion mechanism
and the soil characteristics. The soils at the terminal site occur within an area of high wind
intensity and are in wind erodibility groups 1 (extreme) and 2 (high), which are the most
susceptible to wind erosion. For the 35.2 acres of Waldport Fine Sand, the potential for water
erosion is moderate to severe and the potential for wind erosion is extreme to severe when winds
are strong. The 4.1 acres of the Heceta Fine Sand and 1.5 acre of the Duneland soils both have a
slight potential for water erosion and high to severe potential for wind erosion, with the
Dunelands considered severe. Runoff of the 23.8 acres of dredged materials is slow, and the
hazard of water erosion is slight to moderate, and the hazard to wind erosion is moderate to
severe.

Clearing, grading, and equipment movement could accelerate the erosion process, and without
adequate protection could result in discharge of sediment to waterbodies and wetlands. Soil loss
due to erosion could also reduce soil fertility and impair revegetation.

To minimize the potential for soil loss due to erosion, all temporary erosion controls would be
installed and maintained in accordance with Jordan Cove’s Plan and Procedures.

Temporary ditches, sediment fences and silt traps would be installed as necessary. Individual
excavations would be made for equipment foundations. Following completion of foundations,
the site would be filled, compacted, and brought up to final grade. Final grading and landscaping
would consist of gravel areas, asphalt areas, concrete surfaces, and grass areas.

Areas of the LNG terminal site susceptible to acolian processes that would be disturbed by
construction activities and not permanently covered by aboveground facilities would be grassed
using a seed mixture specified by the NRCS as being capable of surviving in highly permeable,
xeric regimes, binding loose sand, and withstanding burial and deflation from aeolian processes.
Native species would be used and, if any non-native species were required for specific problem
areas, species would be selected that would not become nuisance species to the surrounding
areas. European beachgrass would be avoided.

Stockpile

The dredged materials placed at the former Weyerhaeuser Linerboard site and the Port site would
be contained within earthen berms. At least two layers of silt fence would be placed at the toe of
the berms to contain the movement of the sand by wind or water forces. The exterior of the
berms would be covered in erosion-control matting and seeded with native grasses in April to
May or September. The interior faces of the berms within the site would be controlled in both of
these ways—wet material would be used for inundation, and the height of the berms would act as
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a barrier to windblown debris. As placement cells fill and can no longer receive wetted material,
finger dikes, silt fence, or similar structures would be installed in all directions (not more than
200 feet from the center) to limit migration. Silt fence placed more than 100 feet from the center
would generate small berms. If the material began to move, the small berms would limit
transport distance and potential movement. At final or long-term condition, the entire area
would be hydroseeded. Hydroseeding would be limited to March to June and September to
November when temperatures and moisture levels are conducive to seed germination. Interim
methods, such as spraying tackifier on bare soils, have limited effectiveness but could be used
for short-term stabilization.

The areas of the stockpiled material not being disturbed by the shipment for commercial sale
would be contoured and stabilized with native grasses. Jordan Cove would avoid creating
unvegetated flat surfaces.

Jordan Cove has conducted modeling of potential wind effects on the dredged material
stockpiled at the Port site (Moffat & Nichol 2008). Modeling results show that if the material
were vegetated sufficiently to provide a vegetation cover similar to or slightly less than that
existing at the site, rate of sand transported by aeolian processes would remain similar to or
decrease slightly compared to existing conditions. It is important that rapidly establishing
vegetation types be used so that a vegetation cover similar to that already present can be obtained
within a single season. As an additional mitigation measure, sand fences would be placed
around the site, at the top and the bottom of the dike and maintained, regularly and after storm
events, so they would not be buried over time. With these mitigation measures in place, it is
anticipated that no unacceptable increase in aeolian transport would result from the proposed
placement of dredged material at the Port site.

Slip

The sides of the slip would be protected from LNG carrier and tug propeller scour with riprap
extending from the toe trench to above the water line where it would be tied into other slope
stabilization techniques (concrete cellular mattresses, grout injected geotextile fabric mattresses,
and/or geotextile reinforced vegetative planting). The erosion control methods would be
designed to withstand expected rainfall runoff and would be in accordance with the ODOT
Erosion Control Manual.

For the storm surge barrier and portions of the slip that are not expected to be subjected to wind,
wave, and water level conditions under operating conditions, including the slope area above
elevation +25 feet, alternative erosion control and tsunami runup protection means would be
used. The slope areas would be protected using either concrete cellular mattresses, grout injected
geotextile fabric mattresses, or other suitable means as determined during detailed design. The
design of the slope protection against waves would be developed through consultation with the
DOGAMI. The erosion control measures would be designed in accordance with the ODOT
Erosion Control Manual. By implementing the above-mentioned erosion control measures,
construction of the LNG terminal and slip would not result in significant soil erosion by water or
wind.
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Revegetation Potential

Successful restoration and revegetation in areas that are not permanently developed is important
to maintain ecosystem productivity and to protect underlying soil from potential damage, such as
erosion. A total of about 51.3 acres of soils that would be disturbed during construction of the
LNG terminal facilities would not be permanently developed, and would be revegetated during
site restoration.

Each of the soils on the LNG terminal site have land capability classifications that indicate
certain limitations. The land capability classification is a system of grouping soils primarily on
the basis of their capability to produce common cultivated crops and pasture plants without
deteriorating over a long period of time. Although many of the specific classifications address
erosion limitations, the classifications can be used to assess the suitability and any limitations
(including erosion) of soils for growing vegetation. The Dunelands are classified VIIIe. Class
VIII soils have limitations that preclude their use for commercial plant production and limit their
use to recreation, wildlife, or water supply or for aesthetic purposes. Subclass e is made up of
soils for which the susceptibility to erosion is the dominant problem or hazard affecting their use.
Erosion susceptibility and past erosion damage are the major soil factors that affect soils in this
subclass (NRCS 2005). Both the Waldport Fine Sand and the Waldport-Heceta Fine Sands are
classified as VIle. Class VII soils have very severe limitations related to erosion that make them
unsuited to cultivation and that restrict their use mainly to grazing, forest land, or wildlife. The
Heceta Fine Sand has a classification of IVw. Class IV soils have very severe limitations that
restrict the choice of plants or require very careful management, or both. Subclass w soils are
soils for which excess water is the dominant hazard or limitation affecting their use. Poor soil
drainage, wetness, a high water table, and overflow are the factors that affect soils in this
subclass (NRCS 2005).

Jordan Cove would implement the necessary requirements specified in its Plan and Procedures
for revegetation and maintenance of disturbed areas on its purchased property at the terminal site
and on all leased areas. Where leased, these measures include compensation or restoration of all
turf, ornamental shrubs, and specialized landscaping at the landowners’ request, and addition of
fertilizers and soil pH modifiers and seedbed preparation or seeding at the local soil conservation
authority, land management agency, or landowners’ request. These site-specific measures would
compensate for any limitations that affected soils have for revegetation. Jordan Cove would
revegetate and restore disturbed areas using seed mixtures recommended by appropriate state and
federal agencies. Landscaping and surface treatments at the LNG terminal site should prevent
wind and water erosion from the site during operation.

Compaction Potential

Soil compaction is the process where soil pore air space is reduced in size because of physical
pressure exerted on the soil surface. Compaction results in soil conditions that reduce
infiltration, permeability, and gaseous and nutrient exchange rates of the soil. Physical resistance
to root growth can occur with high soil bulk densities. Soil compaction changes the soil
structure by reducing the porosity and increasing the bearing strength of the soil. As a result, the
ability to receive water is reduced, leading to an overall reduction in the moisture-holding
capacity of the soil. The degree of compaction depends on the moisture content at the time of
compaction and soil texture. Compaction decreases infiltration and thus increases runoff and the
hazard of water erosion. Fine-textured soils with poor internal drainage are the most susceptible
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to compaction. Sandy loam, loam, and sandy clay loam soils compact more easily than silt, silt
loam, silty clay loam, silty clay, or clay soils (NRCS 1996).

Based on previous activities including the dredge and fill and the Roseburg and Weyerhaeuser
Company operations, the soils at the terminal site are considered to be compacted. During most
dredge and fill operations, fill material is excavated, placed onto the land surface, and then
compacted using heavy machinery. These operations result in moderately to highly compacted
soils intended to facilitate construction at the elevated land surface.

Construction equipment traveling over wet soils could further disrupt soil structure, reduce pore
space, increase runoff potential, and cause rutting. Further compaction and rutting of impacted
areas would be more likely to occur when soils were moist or saturated. Of the 115 acres of
disturbed soils, about 51.3 acres are likely to become further compacted in building the facility,
roads, parking areas, and other infrastructure. This area includes soils that would be disturbed
during construction of the LNG terminal site facilities and that would not be covered by
permanent aboveground facilities, access roads, and parking lots. These soils could experience
soil compaction as a result of the extensive activity that would occur during construction of the
LNG terminal facilities. This compacted area would be susceptible to increased levels of runoff
and decreased wind erosion. Information on stormwater control within the site is included in
section 4.3.3. Specific measures defined in Jordan Cove’s Plan and Procedures include BMPs to
minimize soil compaction.

Contaminated Soils

As part of Jordan Cove’s determination of the likelihood to encounter contaminated soils at the
LNG terminal site, a Phase I Environmental Site Assessment (ESA) and a Phase II ESA were
conducted on the proposed sites of the LNG terminal, slip, and access channel. Phase I protocols
consist of record searches, inventories, site visits, and other methods, but are not intrusive. Phase
II protocols consist of intrusive sampling. Results of the Phase I ESA for the LNG terminal site
indicated that there are no known contaminated sites within a 1-mile radius of the LNG terminal,
but that some fly ash from the former paper mill near the site was spread on the surface of the
dredge material as a soil amendment. Consequently, a Phase II ESA was conducted on the
remaining areas of the proposed site.

Included in each ESA was a search of federal and state databases and records, including EPA
lists of sites ranked as high priority for cleanup (National Priority List), sites with hazardous
releases (Comprehensive Environmental Response, Compensation, and Liability Act List and
EPA Response Notification System), permitted hazardous waste sites (Resource Conservation
and Recovery Act), and ODEQ hazardous release sites (Environmental Cleanup Site Information
List), solid waste disposal facilities and landfills, registered and leaking underground storage
tanks, and reportable spills.

The area where temporary construction facilities would be located was not found on the
reviewed listings (GRI 2005). A reconnaissance of the temporary construction area was
conducted to identify any potential hazardous waste sites or problems. No unusual odors, waste

pits, vent pipes, ground stains, or any other indicators of potential hazardous waste disposal areas
were observed (GRI 2005, 2006b).
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The ESA of the temporary construction areas and a search through historical data indicate the
property was undeveloped until 1968, at which time the central part of the site was developed by
Roseburg. The remainder of the site remains undeveloped and, in general, sparsely vegetated.

During testing for the Phase II ESA contaminants were detected in several locations throughout
the area that would be used for temporary construction facilities. Summaries of the sampling
results are included in Tables F-1 through F-4 in Appendix F. Geoprobe explorations were
advanced to a maximum depth of 16 feet below the ground surface at the locations shown on
Figure 2 of GRI (2005). Detected levels of barium, chromium, and lead are within normal
background levels for soils in Oregon (GRI 2005). Soil samples from around an old burn pile
(located to the east of the former shipping building) indicated contamination from volatile
organic compounds (VOCs). The detected compounds were petroleum hydrocarbons
constituents found only in soils samples and not in groundwater samples. The detected
concentrations were below the ODEQ Risk-Based Concentrations (RBCs) for residential soils
(ODEQ 2003a). Contaminated areas were also found in the two existing buildings. Petroleum
hydrocarbon constituents were found in the soil within the former sawmill building.
Groundwater analysis indicated solvent constituents in the former sawmill building and
petroleum hydrocarbon constituents in the former shipping building. Measured concentrations of
the petroleum hydrocarbons, benzene, ethylbenzene, naphthalene, 1,2,4-trimethylbenezene and
total xylenes are all within the ODEQ RBCs for residential soils and groundwater (ODEQ
2003a). Asbestos was detected in shingles that had fallen to the ground from the buildings, but
no asbestos was found in soil samples beneath the shingles.

The investigation of the proposed LNG terminal site (called the Ingram Yard in the investigation
report) in 1996 (GRI 2006b) found that total metals, VOC, semi-volatile organic compound
(SVOC), and polychlorinated biphenyl (PCB) concentrations were below industrial cleanup
levels as defined by ODEQ (2008b). As part of another environmental investigation (GRI
2006b), samples were collected at a maximum depth of 18 inches and analyzed for
dioxins/furans and butylin compounds. Low levels of dioxins, furans, and butylin compounds
were detected in soil samples from the site. Risk evaluations indicated that there are no
unacceptable risks to human and ecological receptors associated with the levels of contaminants
found at the terminal site.

The results of the October 2006 sampling conducted for the Phase II ESA of the LNG terminal
site indicated the presence of contaminants at several locations throughout the site (GRI 2007a).
Samples collected in areas where the black ashy mill waste was deposited typically had higher
concentrations than those taken at locations consisting only of sand. VOCs and tributylin were
not detected. Detected levels of polynuclear aromatic hydrocarbons (PAHs) and total petroleum
hydrocarbons (TPH) were below state and federal guidelines. Dioxins and furans were detected
throughout the site at levels below the preliminary remedial goals (PRG) for individual
compounds. The toxic equivalent (TEQ) value for one sample collected at a depth of 2 feet at a
location to the east of the existing road through the site is above the equivalent PRG. Previous
testing on the site by other parties also reported TEQ values above the equivalent PRG.
Although the value is above federal guidelines for individual samples, the statistical level for the
overall site is within state requirements. Chromium and arsenic values above background levels
were detected in one sample collected in a layer of wood waste at a location to the west of the
existing road through the site. It is likely that this was treated lumber, and the arsenic and
chromium leached from the wood to the immediately surrounding soils. Based upon the results
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of the other environmental investigation in 2006, ODEQ has recommended a “No Further
Action” determination for the containerboard mill, including the proposed LNG site (ODEQ
2008a).

Soil samples from the slip area were collected and analyzed according to procedures set forth in
the Dredged Material Evaluation Framework (DMEF), developed by the Regional Management
Team (RMT), an inter-agency task force that studies dredging projects in Oregon. The DMEF
was used to determine if the material to be dredged as part of the Jordan Cove work could be
used for beneficial re-use projects or if special disposal requirements would be necessary. Based
on the DMEF guidelines for the Tiered Evaluation Approach for Aquatic Disposal, all samples
collected and submitted for laboratory analyses were analyzed for grain size distribution and
total volatile solids (TVS). According to the Tier IIA guidelines, if the results of grain size
analysis indicate sand content is greater than 80 percent and TVS is less than 5 percent, the
proposed dredged material qualifies for unconfined aquatic disposal based on exclusionary
status. The results of the sediment sample analysis indicated that the grain size ranges from
99.47 to 99.99 percent, with an average of 99.85 percent. The TVS ranges from 0.50 to 2.74
percent, with an average of 0.71 percent. All the samples taken, including the material to be
removed during dredging, meet the criteria for unconfined aquatic disposal. The Port would
conduct any additional testing required by the regulatory permitting authorities for soils within
the slip area.

While some contamination was found within the area and buildings to be used for temporary
construction facilities, the levels were within ODEQ RBCs for residential soils and groundwater.
No treatment is anticipated prior to use of temporary construction facilities. = Where
contamination was detected, bare soil may be covered with either an impermeable barrier or
crushed rock prior to use for laydown or other activities that could disturb these soils.

Jordan Cove has prepared an Unanticipated Hazardous Waste Discovery Plan that includes the
following measures that would be implemented in the event that unanticipated soil contamination
is discovered during construction of the LNG terminal facilities:

Contractor would stop work in the vicinity of the suspected contamination;

Contractor would cordon off or otherwise restrict access to the suspected area;

Contractor would immediately notify Jordan Cove’s on-site EI;

Jordan Cove’s on-site EI would immediately notify the Environmental, Health and Safety
Division of Jordan Cove; and

e Jordan Cove would notify the landowner(s) of the suspected parcel(s).

If Jordan Cove’s Environmental, Health and Safety Division determines that additional action is
necessary, Jordan Cove would implement the following measures:

e contact a qualified consultant and/or testing laboratory to assist with the determination of
the extent and nature of the contamination;

e devise a plan for additional site-specific investigations as necessary;
conduct the necessary level of site-specific testing and/or laboratory analysis to determine
extent and nature of contamination;

e notify all applicable environmental authorities as required by law, including ODEQ
(541) 269-2721;
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e devise a site-specific plan depending on the nature and extent of the contamination
encountered for continuation of construction;

e devise a strategy or plan for handling wastes in an appropriate manner including waste
characterization, hauling, manifesting, and disposal necessary to support continuing
construction;
devise a plan for site stabilization and backfilling; and

e complete all required and necessary agency follow-ups and reporting.

Spills or leaks of fuels, lubricants, or coolant from construction equipment could contaminate
soils. The effects of contamination would typically be minor because of the low frequency of
spills and leaks. However, the soil and sand on the LNG terminal site have high permeabilities,
shallow groundwater (10 feet or less), and rapid transmissivity. If a spill occurred, it would
spread quickly (in three dimensions) before mitigation and/or remediation could begin. Jordan
Cove would implement a water quality management plan that includes an SPCCP. These plans
describe spill prevention practices, spill handling and emergency notification procedures, and
training requirements and would be implemented during construction of the LNG terminal and
pipeline. The SPCCP addresses the unique soil and subsurface conditions of the LNG terminal
site, including the high permeability, shallow groundwater, and rapid transmissivity. With the
design features and SPCCP, construction of the LNG terminal is not anticipated to spread
existing contamination or cause additional soil contamination.

Contaminated Sediments

The sediments that would be dredged from within Coos Bay for construction of the access
channel consist primarily of densely packed fine-grained sand with traces of silt. During
operation, silt and clay material with some sand would be dredged as necessary from the access
channel and slip during periodic maintenance dredging.

Construction of the LNG terminal would require dredging an area of Coos Bay to form the
access channel to the terminal and slip (figure 2.1-7). Temporary stockpiling of the dredged
materials is proposed in the North Spit of the Port and the former Weyerhaeuser Linerboard sites.
The locations of these stockpiles are discussed in section 2.1.4.4 under Dredged and Excavated
Material Disposal and above under Erosion Potential. The Port conducted extensive sediment
sampling for the areas proposed to be dredged, discussed below.

The DMEF conducted a Tier I evaluation of the proposed dredged area. Because the Tier I
evaluation indicated the presence of generally low levels of some chemicals of concern, a DMEF
Tier IIB analysis (physical and chemical analyses) was selected as the most appropriate level of
evaluation for the proposed dredged materials.

The Port developed a sampling and analysis plan (SAP) (SHN 2006) that details the sediment
collection and testing program conducted on the proposed dredged material. The SAP was
developed based on procedures outlined in the Lower Columbia River Management Area DMEF
(COE et al. 1998). The sediment sampling and analysis program followed the DMEF Tier 1IB
approach for physical and chemical evaluation of the proposed dredged material. Four
horizontally delineated areas were selected within the proposed dredging footprint to
characterize the proposed slip access channel sediments (figure 4.2-1). Areas 1 and 2 were
closest to the shoreline, whereas areas 3 and 4 were offshore, parallel to the Coos Bay navigation
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Figure 4.2-1
Access Channel to Jordan Cove Terminal
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channel. Generally, two core locations were designated within each area in locations with the
thickest deposits of proposed dredged materials (dredge prism). A total of eight sediment core
borings were completed using direct-push methodology.

Dredged Material Management Units (DMMU) were designated as “moderate” based on the
DMEF ranking protocol with a maximum volume frequency of 40,000 cy for homogenous
sediments. Two sediment bore locations were completed within each DMMU. Each sediment
bore location was continuously cored in 4-foot intervals. Core intervals for each sediment bore
were designated alphabetically, beginning with “A” representing the surface layer interval, and
proceeding downward from the top in 4-foot increments. Each 4-foot DMMU depth interval was
represented by one sample. The DMMU sample submitted for chemical analyses comprised core
sections within the same sediment depth interval and with similar characteristics. Sample
compositing was completed by the analytical laboratory. Four DMMUs were positioned on the
proposed dredge area sediment surface that contained material from the depth interval 0 to 4 feet.
This pattern was repeated for each subsequent depth interval of 4 feet, until the final designated
characterization depth of -48 feet MLLW was attained or refusal was encountered. A total of 21
DMMUs representing the full dredge prism were characterized. Several sediment borings
encountered refusal at deeper depths (25 to 35 feet below the sediment surface) and the deepest
sediment sample collected at these locations was considered acceptable as a Z-sample. Z-
samples represent the newly exposed sediment surface after dredging occurs.

During the week of October 23, 2006, direct-push boring samples were collected at eight
locations specified in the revised SAP. The sediment core sections were segmented and sealed
with Teflon tape and plastic end caps. The sediment core sections were transported by overnight
courier to the analytical test laboratory for compositing. Collected samples were stored in iced
coolers, or kept in a secured refrigeration unit at 39.2 °F. Methods and materials used for each
physical and chemical analysis performed at the lab are detailed in Sediment Sampling and
Analysis Report, dated January 2007 (SHN 2007).

Grain size analysis was immediately performed on all 21 DMMU composite samples following
COE approved methods (COE et al. 1998). The results of the grain size distribution indicated
the average percent of sand present in sediment samples was approximately 99.85 percent. The
results of the TVS analysis indicated that the average percent TVS present in dredge prism
sediments was approximately 0.71 percent.

Based on the results of the sediment sample analyses for grain size and TVS, and the DMEF
guidelines for the Tiered Evaluation Process, no further analytical testing of sediment samples
was completed. Specifically, DMEF Tier IIA states “If the results of grain size analysis are at
least 80 percent sand and TVS is less than 5 percent, the proposed dredging material qualifies for
unconfined, aquatic disposal based on exclusionary status.” The SAP received conditional
approval from the RMT in May 2006 (SHN Revised SAP, August 2006). The Sediment
Sampling and Analysis Report was submitted by SHN Consulting Engineers and Geologists, Inc.
in January 2007. The RMT conditions did not affect the results of the grain size and TVS
analysis, or the recommendations for no further testing. These conclusions are therefore not
included here.
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4.2.3 Pacific Connector Pipeline and Associated Facilities

Soils along the proposed pipeline route were identified using NRCS surveys for Coos, Douglas,
Jackson and Klamath Counties (NRCS 2004; SCS 1985, 1989, 1993). The USFS soil inventory
was used to describe soils in the Umpqua National Forest (USFS 1976). Soil surveys are
currently ongoing and unavailable on portions of the Rogue River-Siskiyou and Fremont-
Winema National Forests (Dorr, personal communication, 2008). The USFS is conducting the
survey of the Winema portion of the Fremont-Winema National Forest, which NRCS will
eventually certify and post to their Web site. No active soil survey is occurring on the Fremont
portion of the Fremont-Winema National Forest or on USFS lands in the Rogue River-Siskiyou
National Forest. The NRCS is currently conducting soil surveys on the private lands
(inholdings) within both National Forests. Information in these surveys was supplemented by
NRCS State Soil Geographic Database (STATSGO and SSURGO) soil classifications (NRCS
2006a).

Regional maps from NRCS county soil surveys and the STATSGO data were used to provide
descriptions of the soil associations that would be crossed by the proposed pipeline and
aboveground facility sites, including proposed storage yards, rock sources, permanent disposal
sites, proposed access roads, and proposed aboveground facilities. Generally, these associations
are composed of two or three soil series. Each of the soil associations is a unique natural
landscape with a distinctive pattern of soils, relief and drainage.

According to the NRCS Land Resource Regions and Major Land Resource Areas (MLRAs)
(2006Db), the proposed pipeline would cross six MLRAs:

e the Sitka Spruce Belt including the Pacific Coast and Coos Bay area in Coos County;
the North Pacific Coast Range, Foothills, and Valleys including Coos and portions of
Douglas County;

e the Willamette and Puget Sound Valleys including the South Umpqua River and its
tributaries along the I-5 Corridor;

e the Siskiyou-Trinity Area including portions of Douglas and Jackson Counties and the
Umpqua and portions of the Rogue River-Siskiyou National Forests;

e the Olympic and Cascade Mountains including Jackson and Klamath Counties and
portions of the Rogue River-Siskiyou and Fremont-Winema National Forests; and

e the Klamath and Shasta Valleys and Basins in the southern part of Klamath County.

To provide the highest level of detail in quantifying the soil properties and impacts, analysis was
based on the characteristics of the individual soil mapping units crossed within each soil
association. Major soil characteristics and limitations for the pipeline and aboveground facilities
are discussed below. Table 4.2.3-1 provides a summary of soil limitations that could be
encountered by the proposed pipeline route, and table 4.2.3-2 provides a summary of the soil
limitations associated with the proposed aboveground facilities.

Pacific Connector has developed a detailed ECRP to ensure that short- and long-term impacts
from erosion and sedimentation caused by construction and operation of its proposed facilities
would be minimized. The erosion control and revegetation procedures outlined in Pacific
Connector’s ECRP were developed using the FERC staff’s Plan and Procedures that have been
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developed for projects under the review of the FERC to avoid or minimize impacts on soils,
waterbodies, and wetlands. Pacific Connector’s ECRP includes project- and site-specific
modifications to the FERC staff’s Plan and Procedures. We have reviewed these modifications
and identified recommendations to ensure the ECRP would provide an equal or greater level of
protection than the FERC staff’s Plan and Procedures (our review is described in section 2.4).

Where applicable, the Standards and Guidelines and BMPs for soil resources from the various
BLM and USFS Resource Management Plans have been included in Pacific Connector’s ECRP.
The ECRP incorporates erosion control and revegetation recommendations provided by the
USFS and BLM for federally managed lands. Erosion control and revegetation guidelines
provided by the NRCS also have been incorporated for use on private lands. Pacific Connector’s
ECRP is described in detail in the following section.

4.2.3.1 General Construction and Operational Impacts

Pipeline construction activities have the potential to adversely affect natural soil characteristics
(i.e., infiltration, water storage and routing, and nutrient levels), thus reducing soil productivity
(i.e., the capacity of a soil, in its normal environment, to support plant growth) and restoration
potential during clearing and grading, trenching, and cleanup activities. Adverse soil impacts
that alter natural soil conditions may affect soil productivity resulting in changes to plant habitat
types and loss of vegetation growth. Reductions in soil productivity may occur both in the short
and long term, depending on the extent of the impact and the measures used to rectify the
impacts. Adverse impacts to soils from pipeline construction activities also may cause direct and
indirect impacts to other resources both in the short and long term depending on the construction
and restoration practices used.

Pacific Connector would implement measures in its ECRP to avoid, minimize, or mitigate
potential direct, indirect, and cumulative impacts of pipeline construction on soils. This
document outlines the erosion control and revegetation procedures that Pacific Connector would
use during construction to minimize erosion and enhance revegetation success on all lands
crossed by the pipeline. The goal of Pacific Connector’s ECRP is to identify and specify the
BMPs that would be used to protect soil productivity and water quality by controlling soil
erosion, mass wasting, soil displacement, and the loss of surface organic matter. Pacific
Connector’s ECRP also describes the measures that would be implemented to minimize impacts
from potential soil compaction. The revegetation measures outlined in Pacific Connector’s
ECRP have been prescribed to stabilize disturbed areas and to revegetate the right-of-way to a
condition that supports the preconstruction land use (i.e., forest lands, range lands, crop lands,
hayfields, and pasture lands) as quickly as possible after construction. Measures outlined in
Pacific Connector’s ECRP have also been designed to mitigate pipeline construction impacts to
wildlife habitat, wetlands, and riparian areas.

4.2.3.2 Project-Specific Soil Limitations

Prime Farmland

The proposed pipeline alignment crosses 71.53 miles (31 percent of the pipeline) of soils where
the dominant map unit in the MLRA is classified on either the NRCS state or county list of prime
farmland or “farmland of statewide importance.”
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In some areas, land that does not meet the criteria for prime or unique farmland is considered to
be “farmland of statewide importance” for the production of food, feed, fiber, forage, and oilseed
crops. The criteria for defining and delineating farmland of statewide importance are determined
by the appropriate state agencies. Generally, this land includes areas of soils that nearly meet the
requirements for prime farmland and that economically produce high yields of crops when
treated and managed according to acceptable farming methods. Some areas may produce as high
a yield as prime farmland if conditions are favorable. Farmland of statewide importance may
include tracts of land that have been designated for agriculture by state law (NRCS 2006b).

The impacts to prime farmland or farmland of statewide importance soils would be less crop or
no crop production for a short term during the construction phase, which, depending on the crop
being produced, could physically interrupt farming practices for 1 to 2 years. Following
construction, the pipeline right-of-way would continue to be used for farming practices, except
where aboveground facilities would be located. Pacific Connector would implement mitigation
measures to minimize impacts to prime farmland and crop yields, such as topsoil salvaging,
scarification, and subsequent testing to ensure that potential compaction was removed. Topsoil
salvaging and segregation would occur in these areas to minimize potential impacts to soil and
agricultural productivity. Construction in the Klamath Basin would occur in the winter, outside
of the typical agricultural period, to minimize impacts to agricultural activities. The winter
construction schedule in the basin also would allow the irrigation canals to be crossed when they
were mostly dry and out of operation. The only long-term and permanent impacts to prime
farmland soils from the proposed pipeline would be associated with the aboveground facilities
located on prime farmland soils.

Hydric Soils

Construction activities have the potential to result in structural damage to wet soils and soils with
poor drainage. Some MLRAs contain at least one major soil unit that is classified as a hydric
soil. The proposed pipeline alignment crosses a total of 8.98 miles (4 percent of the pipeline
length) of hydric soils. Specific wetland locations, based on ground surveys conducted for
pipeline construction, are discussed in section 4.3 of this EIS. As described above, hydric soils
are typically associated with jurisdictional wetlands, which must meet three required criteria:
hydric soils, wetland hydrology, and hydrophytic vegetation.

Mitigation measures described in section 4.3 of this EIS and Pacific Connector’s ERCP would be
used during pipeline construction to minimize potential impacts to wetlands and hydric soils.
With these measures, such as segregating topsoil, leaving root systems intact during vegetation
removal, using low ground-weight equipment or prefabricated equipment mats, installing
permanent and temporary erosion control near waterbodies, using trench breakers or sealing
trench bottoms to maintain wetland hydrology, constructing during dryer seasons, and
monitoring, impacts are not anticipated to hydric soils.

Erosion Potential

Accelerated erosion leads to the direct soil loss of plant nutrients and sediment in streams and
lakes, which degrades stream condition and fishery habitat. Although sediment and wood debris
inputs form part of a natural process, accelerated mass wasting often results in stream scouring,
which degrades stream condition, riparian zones, and fishery habitat.
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The proposed pipeline alignment crosses a total of 18.15 acres (8 percent of pipeline length) of
soils with a high or severe erosion potential. Of these soils, approximately 14 percent are rated
severe, based on soil attributes. Severe ratings indicate that erosion is very likely and that
erosion-control measures, including revegetation of bare areas, are advised; and very severe
indicates that significant erosion is expected, loss of soil productivity and off-site damage are
likely, and erosion-control measures are costly and generally impractical. All soils crossed are
susceptible to erosion and potential sedimentation impacts where vegetation has been removed
and appropriate BMPs have not been applied.

Pacific Connector would minimize impacts from erosion-and-sedimentation-producing actions
and ensure the stability of the proposed pipeline alignment during the design phase by routing
the pipeline along stable landscapes (such as ridgelines) and away from side slopes as much as
practicable. In addition, as described in section 4.1 of this EIS, an extensive geotechnical review
was conducted to ensure that the route avoided known or potential areas of mass soil movement.
This effort required minor reroutes in numerous areas along the proposed alignment to ensure the
safety and integrity of the pipeline. In addition, Pacific Connector would implement specific
water erosion prevention measures such as covering temporary storage piles; covering, seeding
and mulching of waste piles; and convex covering of the pipeline trench so that water flows
away from the pipeline trench. With these measures, significant water erosion is not anticipated.

Soils that are susceptible to wind erosion are included in NRCS wind erodibility groups 1 and 2.
Soil textures primarily range from very fine to coarse sand to silt loam soils with 5 percent or
less clay and 25 percent or less of very fine sand. The proposed pipeline alignment crosses a
total of 83.4 miles (36 percent of the pipeline length) of soils in this group. Pacific Connector
would implement reseeding efforts, apply mulch, and water for dust control to minimize
potential erosion by wind on the disturbed soils during construction and over the long term.

Revegetation Potential

The proposed pipeline alignment would cross a total of 167.07 miles (73 percent of the pipeline
length) of soils that are rated as having reclamation sensitivity. These soils may have a
combination of characteristics that could require additional measures or BMPs to reduce erosion
and sedimentation potential. Restoration of these soils in most cases requires adaptive seed
mixtures and implementation of revegetation practices (i.e., fertilization, mulching, monitoring)
to enhance revegetation success. Revegetation of areas with extensive rock outcrop may not be
possible. Soils in this group may have high or severe erosion potential, steep slopes, large
stones, shallow soils, and saline or sodic conditions, clayey soils (greater than 40 percent) or
soils with loamy sand or sand textures. This soil group also includes soil map units with
dominant amounts of rock outcrop. The specific climatic condition of the pipeline area such as
rainfall and temperature also affect soil reclamation potential.

Pacific Connector would work with individual landowners to address restoration of active
agricultural and residential landscaping, if affected by pipeline construction. In active
agricultural areas, Pacific Connector would encourage the landowner to complete final
restoration efforts in these areas and would compensate the landowner for these efforts. In
residential areas, Pacific Connector would use contractors familiar with local horticultural and
lawn establishment procedures for reclamation work or would compensate the landowner to
restore these areas. Pacific Connector would implement revegetation procedures, such as
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recontouring, scarification, soil replacement, seedbed preparation, fertilization, seed mixtures,
seeding timing, seeding methods, supplemental wetland and riparian plantings, and supplemental
forest plantings to ensure revegetation success.

Compaction Potential

Soil compaction and displacement reduces water infiltration and often diverts lateral movement
of the water within the soil. These conditions not only lead to increased erosion and
sedimentation potential but could contribute to higher stormwater runoff from normal peak
flows. The movement of heavy construction equipment, soil mixing or displacement from
grading/excavation activities, or rutting from equipment or vehicle traffic could result in soil
compaction and damage to soil structure.

The proposed pipeline alignment would cross a total of 189.39 miles (83 percent of the total
pipeline length) of soils that are highly susceptible to compaction. Soils in this sensitive group
were determined based on the NRCS rating of high or severe for the Haul Roads, Log Landings,
and Soil Rutting categories. Soils in this group are rated based on Unified soil texture
classification, rock fragments on or below the surface depth to a restrictive layer, depth to a
water table and slope. However, most soils are susceptible to compaction depending on the
number of passes of heavy equipment and the moisture content of the soils at the time of
construction. Unmitigated soil compaction can result in long-term reductions of soil productivity
and increased erosion from increased surface runoff.

Pacific Connector would minimize soil compaction, rutting, and structural damage to wet soils
and soils with poor drainage by scheduling the majority of the clearing and construction
activities during the dry season. During forest clearing activities in 2010, the potential for soil
compaction would be minimized where cable and helicopter logging methods are used. Where
log skidding occurs, several practices would be employed, where feasible, to minimize the
potential for soil compaction. Regrading, recontouring, scarifying, and final cleanup activities
after pipeline construction would mitigate potential soil compaction. Pacific Connector
incorporated USFS and BLM comments related to measures and mitigation for soil compaction
into the ECRP. The operational descriptions meet agency guidelines and contract standards for
treating soil compaction. Both mechanical and biological mitigation are described.

Restrictive Layer

Soils that are rated as having a restrictive layer are shallow soils that have a lithic, paralithic, or
other restrictive soil layer within 60 inches of the soil surface. The proposed pipeline alignment
would cross a total of 141.06 miles (61 percent of the pipeline length) of soils with a restrictive
layer. These soils have thin profiles, restrictive root zones and hold less available water for plant
growth. However, the amount of precipitation received in the pipeline area greatly benefits the
productivity of the shallow soils crossed by the proposed pipeline alignment. Shallow and hard
bedrock can also restrict trenching, requiring special equipment (rock hammers/saws) or blasting
in some areas to efficiently excavate the trench to required design depths. Excavation of bedrock
or cemented layers may require additional measures to provide suitable pipe bedding materials.
Soils in this group are also included in the soils that have reclamation sensitivity. Section 4.1 of
this EIS discusses potential blasting locations based on soil depth and rock lithology.
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Steep Slopes

The proposed pipeline alignment would cross a total of 106.09 miles (46 percent of the total
pipeline length) of soils rated as has having slopes greater than 30 percent. This slope range was
selected because the operation of rubber-tired equipment becomes hazardous when the slope
approaches and exceeds 30 percent (NRCS/Haul Roads Rating category 2004; Adams 1997;
Garland 1997). Pacific Connector has routed the pipeline to ensure safety and integrity of the
pipeline and has identified adequate work areas to safely construct. Mitigation for soil erosion
would be required on soils with slopes less than 30 percent, but additional BMPs would typically
be required when the slope approached or exceeded 30 percent; therefore, Pacific Connector
would:

e use appropriate construction techniques to minimize disturbance and to provide a safe

working plane during construction;

use temporary cribbing to store material on the slope;

optimize construction during the dry season;

use slope breakers/waterbars during construction;

install trench breakers in the pipeline trench to minimize groundwater flow down the

trench;

backfill the trench according to Pacific Connector’s construction specifications;

e restore the right-of-way promptly to approximate original contours or to stable contours
after pipe installation and backfilling;

e install properly designed and spaced permanent waterbars;
revegetate the slope with appropriate and quickly germinating seed mixtures;

e provide effective ground cover from redistributing slash materials, mulching, or installing
erosion control fabric on slopes; and

e monitor and maintain the right-of-way to ensure stability.

Large Stones

Soils with more than 25 percent cobbles and stones in the soil profile can present significant
problems with surface reclamation because they hold less available water for plant growth and
generally require broadcast seeding methods. Further, the introduction of stones or rocks to
surface soil layers during trenching can adversely affect agricultural productivity and agricultural
equipment operation. Additional construction measures also may be required to ensure proper
pipe bedding. The proposed pipeline route would cross a total of 70.80 miles (31 percent of the
pipeline length) of soils containing cobbles and stones. Rocks excavated from the trench would
be kept separate from topsoil during construction and during surface preparation as part of
restoration. The rock removed during construction would either be hauled to an approved
landfill or commercial quarry, or would be disposed of in identified permanent disposal sites
within the certified construction limits, with approval of the landowner or land-managing
agency. Large rocks and boulders would be used as OHV barriers along the right-of-way and at
road crossings to block access at OHV points to restrict traffic on the right-of-way. Additionally,
large rocks and boulders would be piled in upland areas along the right-of-way to create habitat
diversity features where approved by the EI or Pacific Connector’s authorized representative and
the landowner or land management agency.
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High Water Table

Soils that have a high water table have a saturated zone in the soil profile within 60 inches of the
surface in most years. A saturated zone that lasts for less than a month is not considered a water
table (NRCS 2005). The proposed pipeline alignment would cross 44.14 miles (19 percent of the
pipeline length) in this sensitive soil group. Depending on the specific time of construction,
trench dewatering may be required in some areas if access to the trench were required. All water
associated with trench dewatering would be pumped to a discharge structure that is appropriately
sized for the discharge volume. Water associated with trench dewatering would not be directly
discharged to waterbodies. Pacific Connector would minimize the potential for trench
dewatering by scheduling the majority of construction activities during the dry season.

Saline/Sodic Soils

Sensitive soils in this group include soils that have an electrical conductivity of 8 millimhos (a
scale used to measure salt levels) per centimeter (mmhos/cm) or greater, or a SAR of 13 or
greater. Saline/sodic soils can be difficult to revegetate and generally require special seed mixes.
The pipeline facilities would cross a total of 8.50 miles (4 percent of the pipeline length) of soils
in this group, all in the Klamath Basin. Pacific Connector would follow the revegetation
mitigation measures described previously and would revegetate saline/sodic soils using saline-
tolerant seed mixes.

Contaminated Soils

Federal and state databases were reviewed for documentation of National Priorities List (NPL)
sites, state hazardous waste sites, or landfills located within 0.25 mile of the proposed pipeline
route. No sites would be directly crossed by the pipeline; therefore, contact with contaminated
soil from pipeline construction at these sites would not occur. One contractor yard would
overlap a listed site. Use of the yard would not require excavation or ground disturbance;
however, prior to using that yard Pacific Connector would further investigate the status of this
site with the ODEQ. Refer to section 4.3.1.3 of this EIS for more information on these sites.
Implementation of Pacific Connector’s SPCCP would prevent contamination from pipeline
activities.

4.2.3.3 Aboveground Facilities

Pacific Connector’s proposed aboveground facilities would be located within the pipeline
construction right-of-way. Each facility would be fenced and graveled immediately after
construction.

In summary, long-term commitments of soil resources would occur at aboveground facilities
where soils would be graded and graveled or where permanent facilities would be constructed.
Some of these soils are mapped as hydric and some may be prime farmland or used for
agriculture. Increased wind erosion potential may occur but would be monitored.

Jordan Cove Receipt Meter Station

The Jordan Cove Receipt Meter Station (MP 0.00) would be located in Coos County on Jordan
Cove property within the LNG terminal facility. The meter station would occupy approximately
2.25 acres on the Bullards-Nehalem-Duneland soil association, which has been previously
disturbed. The western part consists of vegetated, historic dredge spoils. The eastern part is

4221 4.2 — Soils and Sediments



vegetated with trees and scrub. The meter station site would be graded and built up by Jordan
Cove construction activities at the LNG terminal, and the entire site would be graveled. Access
to the site would be from an existing road within the LNG terminal site. Impacts to soils from
construction of the Jordan Cove Receipt Meter Station would occur in the graded and graveled
areas disturbed during construction of the LNG terminal facilities.

Clarks Branch Delivery Meter Station

The Clarks Branch Delivery Meter Station would be located at MP 69.70 in Douglas County.
This station would be located on the Fordice very cobbly loam mapping unit within the Ruch-
Medford-Takilma soil association. This mapping unit has few limitations for use as a meter
station site other than being cobbly. Although the area is currently used as a pasture, the
mapping unit is not classified as prime farmland soil or farmland of statewide importance. The
soil does not have a high water table and is not subject to flooding. However, some soil
inclusions within this soil mapping unit may be hydric. This meter station would permanently
remove 1.02 acres of soils from pasture production.

Shady Cove Delivery Meter Station

The Shady Cove Delivery Meter Station would be located at MP 122.10 in Jackson County. The
meter station would occupy approximately 3.08 acres on the Carney cobbly clay mapping unit
within the McNull-Medco-McMullin soil association, which is sensitive to soil erosion,
compaction, and reclamation, and has steep slopes, large stones, high water table, and restrictive
soils. The main limitation of this mapping unit for use as a meter station site is that the soil has a
high shrink/swell potential, which would require that building foundations be properly designed
to prevent structural damage. The soils have a very slow permeability and a water table that
fluctuates between depths of 3.0 and 3.5 feet from December through April, which would need to
be considered in the foundation design. The site is located on a range land pasture and would be
accessed by an existing private gravel road. Construction and operation of this meter station
would permanently remove 3.08 acres of soils from pasture production.

Butte Falls Compressor Station

The Butte Falls Compressor Station would be located at MP 132.10 in Jackson County. The
compressor station would occupy a 7.39-acre site that would be mostly graveled except for a
possible tree buffer on the southern portion of the site. An existing two-track dirt road would be
improved (remaining a dirt road) to serve as an access road to the station. An additional 5-foot
corridor next to the access road would contain commercial three-phase power and phone lines to
the station.

The proposed site is relatively flat, supports an open stand of pine trees, and is adjacent to a
small pasture. The site is located on the McNull-Medco-McMullin soil association, described
under the previous aboveground site. The proposed 1,476-foot access road would also be located
on this mapping unit. The main limiting characteristics of the mapping unit is depth to shallow
bedrock in both the Medco and McMullin soil, which is typically encountered between 12 and 40
inches and a seasonal high water table within about 12 inches of the surface in the Medco soil.
This mapping unit is not classified as a prime farmland soil or a hydric soil and is not susceptible
to flooding. This meter station would permanently remove 7.39 acres of soils from forest
production.
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Tule Lake, Russell Canyon, and Buck Butte Meter Stations

The Tule Lake, Russell Canyon and Black Butte delivery Meter Stations would be co-located at
MP 230.9 immediately north of the Oregon/California state line in Klamath County. These
meter stations would occupy 6.60 acres that would be graveled. The meter stations would be
located in a previously cultivated alfalfa field on the Fordney-Calimus Poman soil association,
which has few limitations for use as a meter station. The loamy fine sand textures of this
mapping unit have a high potential for wind erosion, but the graveled meter station surface
would prevent erosion at the facility. If wind erosion became a problem at the meter station
during construction, the EI would direct watering of soil stockpiles to help form soil crusts on
these disturbed areas, which would minimize wind erosion. The meter stations would
permanently remove 6.60 acres of prime farmland from agriculture, which is currently under
alfalfa production. The meter station facilities would be located immediately north of Loveness
Road with gravel driveway access from Loveness Road into the site.

Launchers/Receivers and Mainline Block Valves

Sixteen mainline block valves would be located along the pipeline according to DOT spacing
requirements (49 CFR Part 192 Section 192.179). Potential impacts from the MLV block valves
are accounted for within the proposed pipeline because these facilities would be located entirely
within the construction right-of-way. However, because these small (~0.06-acre) sites would be
permanent aboveground facilities, they would have the potential to affect soil in the long term,
especially if they were located on prime farmlands under agricultural production. Although eight
of the block valve locations would be located on soils designated as prime farmland, only four of
these locations (MLVs 5, 6, 14, and 15) would be located within existing pastures or hayfields.
MLYV 16 also would be located within an existing hayfield, but this valve would be co-located
with the Tule Lake, Russell Canyon, and Buck Butte Delivery Meter Stations.

4.2.3.4 Storage Yards

Pacific Connector has identified 39 potential, privately owned contractor and pipe storage yards
in the general area of the proposed pipeline. Most (29 of the 39) of the proposed yards are
located in existing industrial areas or sites that have been previously disturbed by filling, grading,
and gravelling activities, and therefore the soils resources at these locations have been
significantly altered and do not exist or do not represent the descriptions provided in the NRCS
soil surveys or geographic databases. Of the remaining storage yards, another 3 have been
partially disturbed. Only 7 storage yards have not been disturbed previously. These include 5
storage yards that are currently used for agriculture (Days Creek Yard, Riddle Pasture, Highway
99 Hayfield Yard, Klamath Falls North of Cross Road East, and Klamath Falls North of Cross
Road West). The remaining 2 undisturbed storage yards (Oregon Opportunities and Avenue C
and 7™ Street — Elite Cabinet and Doors) are undeveloped land in industrial parks. All but the
two Klamath Falls storage yards are part of the Siskiyou-Trinity Area MLRA, which includes
soils that generally are moderately deep or deep, well drained, and loamy. The Klamath Falls
storage yards occur in the Klamath and Shasta Valleys and Basins MLRA, which generally are
well drained, but they may be poorly drained or very poorly drained in the basins. They
generally are loamy, clayey, or sandy and are shallow to very deep.
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Pacific Connector would use appropriate erosion control measures to minimize potential impacts
to the yards. Pacific Connector’s EI would be responsible for determining the appropriate
erosion control measures and their placement to minimize potential sedimentation impacts.

4.2.3.5 Access Roads

Access roads for the pipeline would be existing federal (BLM and USFS), state, county, and
private roads that intersect the proposed pipeline alignment. Egress and ingress points from
existing roads would be sufficient along most of the proposed pipeline to allow for safe, efficient
construction and movement of equipment and materials. Pacific Connector proposes modifying
existing roads and constructing new roads to ensure construction and operation access.
Approximately 6.06 acres of soils would be used to construct 18 temporary access roads (TARs),
and approximately 2.79 acres of soils would be used to construct or reconstruct 16 permanent
access roads (PARs) to provide permanent access to some of the aboveground facilities (i.e.,
block valves, meter stations, and the compression station). The TARs would be constructed
using appropriate BMPs to minimize potential impacts and would be designed and constructed
for their intended use. All TARs would be reclaimed (i.e., regraded, scarified, and replanted)
upon completion of construction according to the landowner or agency requirements. Several of
the PARs are existing roads that Pacific Connector would need to reconstruct to ensure
permanent all-weather access. Long-term impacts to soils are not anticipated in the TARs but
would occur in the PARs. These soils would be permanently compacted and unvegetated.

4.2.4 Environmental Consequences on Federal Lands

The proposed Pacific Connector pipeline would cross the Umpqua, Rogue River-Siskiyou and
Fremont-Winema National Forests; through the checkerboard landownership pattern of the
BLM-administered lands within the Coos Bay, Roseburg, Medford, and Lakeview BLM
Districts; and BOR-administered lands in the Klamath Valley. Of the proposed aboveground
facilities, three mainline block valves would be located within BLM lands. Existing roads within
BLM and USFS lands that would be used for access during construction or operation of the
proposed Pacific Connector pipeline and associated aboveground facilities are listed in Table E-2
in Appendix E. Pacific Connector also proposes to construct two new temporary access roads on
BLM lands to support construction, and two new permanent access roads on BLM lands to
support construction and operation (see section 2.3.3). Construction and operation of the Jordan
Cove LNG terminal would not affect federal lands.

The pipeline would cross approximately 144.30 miles of forest lands (federal and private) (table
4.4.1.3-2. Assuming that 10 feet of additional work space were required to salvage topsoil on
these forest lands, this would require approximately 171.5 acres of additional forest clearing on
level terrain. Using these same assumptions for the 24.47 miles of LSR crossed by the pipeline,
a total of 29.7 acres of LSR habitats would be impacted by topsoil salvaging if it occurred on
level terrain. However, if it were feasible to salvage topsoil on steep and rugged terrain, it would
likely require significantly more cleared work space to conduct the operation. The pipeline
construction activities would affect approximately 874.2 and 560.8 acres of forest lands on
BLM- and USFS-administered lands, respectively (tables 4.4.2.3-6 and 4.4.2.3-7 and, excluding
non-forest dominant overstory on BLM-administered lands and unmapped areas on USFS-
administered lands). An additional 63 acres on USFS-administered lands are unmapped and
could include forested vegetation.
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General mitigation discussed above would apply to BLM, USFS, and BOR lands crossed by the
pipeline and associated facilities. In addition, Pacific Connector would develop a POD for
activities on USFS and BLM lands that would identify the specific areas where mitigation
measures or BMPs would be employed to minimize potential impacts. Pacific Connector intends
to continue to work with the USFS and BLM on the development of the POD and to submit the
POD in late 2008.

Pacific Connector’s ECRP incorporates erosion control and revegetation recommendations
provided by the USFS and BLM for their respective federally-managed lands. Erosion control
and revegetation guidelines provided by the NRCS also have been incorporated for use on
private lands. Pacific Connector’s ECRP has been reviewed by the various agencies, including
the USFS and BLM, and their review comments have been incorporated into the plan. The plan
includes construction BMPs for addressing slope stability and erosion on side slope areas,
mitigation measures from the FERC staff’s Plan and Procedures, and revegetation
recommendations from the BLM, USFS, NRCS, and County Soil and Water Conservation
Districts. Per the USFS’ request, language was added to Pacific Connector’s ECRP to meet the
Umpqua National Forest Land and Resource Management Plan Standard and Guideline 13 and
Table IV-15 (USFS 1990, pages IV-68 and IV-71). Pacific Connector has agreed to meet the
Land and Resource Management Plan Standard and Guideline 13, which provides the protocols
for establishing effective ground cover. Pacific Connector coordinated the development of the
revised ECRP with the various agencies, resolved any conflicting agency requests, satisfied
specific right-of-way grant requirements, and ensured erosion and sedimentation control for
resource protection.

Pacific Connector requested a change for forest lands from Section IV.B.1.d. of the FERC staff’s
Plan, which specifies topsoil stripping at the landowner’s or land managing agency’s request. To
effectively conduct topsoil salvaging on level terrain using a 95-foot-wide right-of-way for a 36-
inch-diameter pipeline, Pacific Connector has requested an additional 10 feet of TEWAs. Pacific
Connector would salvage topsoil in wetlands on all forested lands according to FERC’s Wetland
and Waterbody Procedures. Furthermore, Pacific Connector would conduct biological surveys
for federal Survey and Manage and Region 6 sensitive-listed species including moss, lichen, and
fungi species. If these surveys identify species within the construction right-of-way, Pacific
Connector would consult with the BLM and USFS to determine if topsoil segregation in these
areas is a feasible and appropriate mitigation or management measure to minimize impacts to
these species.

This change has been requested because the USFS and BLM have requested topsoil segregation
on forested lands. Pacific Connector states that in steep forested landscapes that would be
crossed by the pipeline, it would be impractical and unreasonable to salvage topsoil based on
topographic and vegetation conditions (i.e., large trees and stumps would have to be removed to
accomplish the task). Pacific Connector believes that creating long-term impacts from cutting
additional forested areas and causing added disturbance to segregate topsoil is not reasonable or
advantageous. Further, the topsoil segregation area (trench and spoil storage area) would
coincide with the 53-foot permanent easement (50 feet for federal lands plus the width of the
pipeline) and the overlapping 30-foot operational corridor centered over the pipeline, which
would be maintained in a shrub or herbaceous state to facilitate corrosion and leak surveys and
for aerial surveillance according to DOT regulations (49 CFR Part 192, Section 192.705). For
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most of the affected area on BLM- and USFS-administered lands, vegetation in the trench and
spoil storage areas would be converted from forest to shrub. In most areas, the mixing of topsoil
and subsoil from the trench, while likely to decrease the soils’ productivity in the long term,
should not significantly inhibit herbaceous and shrub revegetation in the trench and spoil storage
areas. In the Rogue River-Siskiyou National Forest, the USFS has observed specific incidences
where topsoil mixing has radically reduced the quality and quantity of the natural vegetation
recovery.

Additionally, some of the forest lands managed by the USFS and BLM that the proposed
alignment would cross are designated as LSRs. LSRs are managed with an objective to protect
and enhance habitat for late-successional and old-growth related species, and limited silvicultural
treatments are permitted in LSRs. Creating long-term impacts to LSR habitats by enlarging the
construction right-of-way to segregate topsoil may not provide a benefit compared to the habitat
lost.

The magnitude of the impact on soil productivity from not salvaging topsoil would likely have a
greater effect where soils were shallow and the mixing effect was increased. The decrease in soil
productivity from not salvaging topsoil in these sensitive soil areas would be expected to
decrease the soil reclamation potential and, in turn, could require a longer period for these soils
to revegetate fully. However, to mitigate the potential reduction in soil productivity, to ensure
that these areas properly revegetate to stabilize the site, and to prevent long-term erosion
impacts, Pacific Connector proposes to fertilize the right-of-way as described in its ECRP.
Further, slash from timber clearing would be salvaged at the edge of the right-of-way and
scattered across the right-of-way during final cleanup, according to USFS and BLM fuel loading
standards. The redistributed slash material would provide surface cover for erosion control and
organic matter inputs for nutrient recycling over time.

Disturbed areas, especially those where soil productivity has diminished through soil compaction
and loss of topsoil has occurred from soil mixing or displacement, would be expected to provide
increased suitability for undesirable plants such as noxious weeds. However, the noxious weed
control plan provided in the ECRP describes the measures that Pacific Connector would
implement to ensure that noxious weeds did not become established or spread.

In response to Pacific Connector’s request to not segregate topsoil on forested lands, the USFS
and BLM responded that, unless topsoil was replaced in a decompacted state, displaced topsoil
would result in a loss of soil productivity within the impacted area. However, because soil
mitigation is a long-term biological and physical process, Pacific Connector suggests that soil
compaction could be partially mitigated by following the Umpqua National Forest Land and
Resource Management Plan Standards and Guidelines for Soil Productivity, particularly
Standard and Guideline 12 (USFS 1990, page IV-71), which requires that restoration plans be
implemented on lands where management activities cause soil conditions that do not meet
Standards and Guidelines.
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To ensure that we can fully evaluate Pacific Connector’s request to not segregate topsoil on
forested lands, we recommend that:

e Pacific Connector should continue to consult with the USFS and BLM regarding
whether additional acreage should be restored to offset the topsoil segregation on
USFS and BLM forested lands. Pacific Connector should file the results of this
consultation, including any resulting restoration plans, with the Secretary before the
end of the comment period on the draft EIS.

The USFS and BLM also requested changes to Pacific Connector’s ECRP measures and
mitigation for soil compaction. The original operational descriptions did not meet agency
guidelines and contract standards for treating soil compaction. In addition, an action that creates
soil disturbances (soil compaction or displacement) would require both mechanical and
biological mitigation to be considered fully mitigated. Both displacement and compaction are
potential effects to long-term soil productivity that would need to be fully analyzed. In response
to these requested changes, Pacific Connector has incorporated USFS and BLM comments into
its ECRP.
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