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Minimum Requirements to Avoid Rejection

Found in Section Location

Identify all perennial surface waterbodies crossed by the proposed project and their water quality

classification. (8§ 380.12(d)(1)) 2.3.10,
1 Identify by milepost Appendix H
1 Indicate if potable water intakes are within 3 miles downstream of the crossing.

Identify all waterbody crossings that may have contaminated waters or sediments.

(5 380.12(d)(1)) 236

1 Identify by milepost 2'3'19’

1 Include offshore sediments. Appendix H
Identify watershed areas, designated surface water protection areas, and sensitive waterbodies
crossed by the proposed project. (§ 380.12(d)(1)) 2.3.4.1,

1 Identify by milepost 2.3.6
Provide a table (based on National Wetlands Inventory (NWI) maps if delineations have not 243
been done) identifying all wetlands, by milepost and length, crossed by the proposed project ’
(including abandoned pipeline), and the total acreage and acreage of each wetland type that Appendix E,
may be affected by construction. (§ 380.12(d)(1&4)) Appendix F,

Appendix G
Discuss construction and restoration methods proposed for crossing wetlands, and compare them 2.4.3,
to staffodés Wetland and Waterbody Constructio 26
(8 380.12(d)(2)) Appendix O
Describe the proposed waterbody construction, impact mitigation, and restoration methods to be
used to cross surface waters and compare to 2.3.11,
and Mitigation Procedures. (8§ 380.12(d)(2)) 2.4.4.3,

1  Although the Procedures do not apply offshore, the first part of this requirement does 2.6

apply. Be sure to include effects of sedimentation, etc. This information is needed on a .
] . ) - : f . Appendix O
mile-by-mile basis and will require completion of geophysical and other surveys before
filing. (See also Resource Report 3.)
Provide original NWI maps or the appropriate state wetland maps, if NWI maps are not available,
that show all proposed facilities and include milepost locations for proposed pipeline routes. (8 Appendix F
380.12(d)(4))
Identify all U.S. Environmental Protection Agency (EPA) - or state-designated aquifers crossed.
(8 380.12(d)(9)) 2.2.2,
1 Identify the location of known public and private groundwater supply wells or springs within Appendix A

150 feet of construction.

1 Guidance Manual for Environmental Report Preparation (FERC, August 2002). Available online at
http://www.ferc.gov/industries/gas/enviro/erpman.pdf
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Additional Information Often Missing and Resulting in Data Requests

Identify proposed mitigation for impacts on groundwater resources. 2.2.7,
2.2.8
Discuss the potential for blasting to affect water wells, springs, and wetlands, and associated
mitigation. 2217,
243

Identify all sources of hydrostatic test water, the quantity of water required, methods for

withdrawal, and treatment of discharge, and any waste products generated. 2311
Appendix L

If underground storage of natural gas is proposed, identify how water produced from the storage

field will be disposed. N/A

If salt caverns are proposed for storage of natural gas, identify the source locations, the quantity N/A

required, the method and rate of water withdrawal, and disposal methods.

For each waterbody greater than 100 feet wide, provide site-specific construction mitigation and )

restoration plans. Appendix J

Indicate mitigation measures to be undertaken to ensure that public or private water supplies are 2.2.7,

returned to their former capacity in the event of damage resulting from construction. 2311
Appendix C

Describe typical staging area requirements at waterbody and wetland crossings. 2.4.6,
Appendix O

If wetlands would be filled or permanently lost, describe proposed measures to compensate for 243 2443

permanent wetland losses. T S

If forested wetlands would be affected, describe proposed measures to restore forested wetlands 044 2443

following construction. T e

Describe techniques to be used to minimize turbidity and sedimentation impacts associated with

offshore trenching, if any. 2311
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Agency Comments and Requests for Information Concerning Project Description
Agency Date Comment Response/Resource Report Location
2.2.3.1 State Programs - All groundwater
wells located with 500 feet of project
infrastructure should be identified to allow for
evaluation of risk to public health due to
Alaska Department S e .
of Environmental contamination. Owners of such facilities There are no water wells or springs near
. should be notified. While prescribed the Gas Treatment Plant (GTP) or the
Conservation ) . . . . .
L separation distances between sources of associated facilities. Appendix A of this
(ADEC), Division of L . .
. 3-Apr-15 contamination and public water system Resource Report includes water wells
Environmental ; . . .
sources do not exceed 200 feet, information within 500 feet of construction of the
Health (EH), . S . . L
Drinking Water from a 500 foot source protection radius is Project footprint for the Mainline and
9 required in order to properly evaluate the Liquefaction facility.
(DW) Program .
presence/absence of extraordinary
contamination risk that would require a larger
separation distance for the purpose of
protecting public health
2.2.3.1 State Programs - Paragraph 2, starting
ith ATh EPA i .
with nthe Feaul T ey gection2.2.7.1 (State Well head
source water assessme Protection and Drinking Water Programs)
ADEC/EH/DW 3-Apr-15 that require clarification. Staff should work has been edited for a ?eement Witﬁ the
with Chris Miller (DW Program, 269-7549) to State proaram 9
determine how to present the information from program.
this paragraph accurately
2.2.3.1 State Programs - Where the permit
intersects Public Water System (PWS) Drinking water zones are identified in
Drinking Water Protection Areas (DWPA), the | Table 2.2.7-1 (Drinking Water Zones
PWS contact should be identified and Crossed by the Project). The appropriate
ADEC/EH/DW -Apr-1 ) L
CIEH/ 3-Apr-15 contacted. PWS contact information is managers of a PWS DWPA would be
available using the online application contacted before filing the FERC
Drinking Water Watch at application.
http://dec.alaska.gov:8080/DWW/
Comment acknowledged. An outline for a
2.2.3.1 State Programs - Storm water pollution PrOJect—§peC|f|c Stormwater PoIIut.lon .
revention plans (SWPPP) should be Prevention Plan (SWPPP) is provided in
ADEC/EH/DW 3-Apr-15 p P . . Appendix K. This outline will be used by
implemented where project disturbance .
. ) construction contractors to develop a plan
intersects with DWPAs. . ) .
specific to their area of responsibility
during construction.
2231 P -F inf i e
3 $tate rograms or your information, Comment acknowledged. Mitigation
but not in response to specific concerns, we -
have attached a guidance document from the measures from DWP program guidance
ADEC/EH/DW 3-Apr-15 L 9 . . document will be incorporated into the text
Drinking Water Protection group that gives . .
recommendations for general construction of this Resource Report and Appendix K
) . 9 (SWPPP) for the FERC application.
projects near a public water system
Recommendations for General Construction Comment acknowledged.
ADEC/EH/DW 3-Apr-15 Projects near a Public Water System have Recommendations have been addressed

been provided.

in Appendix K (SWPPP).
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2.3.7 - In the 2nd Draft Resource Report 2,
this section will need to include some . . )
- ) ) . Information concerning anadromous fish
description of fish habitat near HDD Crossings ) .
I . resources at buried trenchless crossing
for evaluating inadvertent releases of drilling . . . .
ADEC Water, S . A . locations is provided in Resource Report
3-Apr-15 fluids (i.e., spawning or rearing habitat for . ) ;
Wastewater . ! . No. 3. Hydraulic data will be collected in
resident or anadromous fish). In addition, specific streams brior to permiting in
critical hydraulic data is needed to estimate SE ort of ADF&g ermiFtJtin 9
mixing zone requirements. See DEC comment PP P g
in Section 2.5.3
2.5.3 - Note that an inadvertent release of
HDD drilling fluids to a stream would be The Project representatives have noted
considered an APDES point source discharge | the release of the draft permit for public
and requires permit coverage and a mixing comment and will monitor progress of this
ADEC Water, zone. AKG320000 is being developed to new permit.
3-Apr-15 ; . .
Wastewater provide this coverage as a contingency. The
HDD Inadvertent Release Plan may be used The Project-specific HDD Inadvertent
to meet BMP requirements in the permit. See | Release Contingency Plan is provided in
DEC comment for Section 2.3.7 for mixing Appendix M.
zone needs
Appendix | - In addition to following the FERC,
AUpl and Erosion Contr
Maintena n ce P I. an, o wh Measures applicable to the Project as well
Storm Water Pollution Prevention Plan )
as best management practices (BMPs)
(SWPPP), please follow the format for the . - .
ADEC Water, ) . . were incorporated into Appendix K
3-Apr-15 SWPPP described in the Alaska Construction .
Wastewater . (SWPPP) from the Alaska Construction
General Permit (ACGP) Part 5. Use Part 4 of . .
. . General Permit. See Section 4.1(Best
the ACGP for the BMPs to apply to this project Management Practices [BMPs])
in addition to the BMPs described in the 9
AUpl and Erosion Contr
Mai nt enance Pl an. o
AIaSI:)? Ezgfr‘glmem Comment acknowledged. Aufeis is
RESOUICES addressed in Sections 2.3.8 (Aufeis),
(ADNRY)/ General - Aufeis is an important hydrologic 2.5.3.2 (GTP), .2.5.4 (Potential
Department of factor, but is not addressed in the water Construction Impacts and Mitigation
Ggolo ical & 3-Apr-15 resources document. Please see attached Measures for Floodplains), and 2.5.4.2.1.1
Geo r? sical white paper by Daanen on aufeis hydrology (Mainline). Mitigation measures for aufeis
Py and chilled gaslines impact on fish habitat is discussed in
Surveys (DGGS)/ .
. ) Resource Report No. 3, Section
Engineering .
3.2.8.2.1.1 (Mainline Thermal Effects).
Geology
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General - There is extensive review of water
resources associated with the main facilities Comment Acknowledged. Groundwater
ADNR/DGGS/ and the big catchments along the pipeline. seeps are dlscu§sed in Section 2.2.5
Endineetin 3-Aor15 Although these are important and require (Seeps and Springs).
Ggeology g P specific engineering, it is equally important to
address the small groundwater seeps along Mitigation measures are provided in
the way - if overlooked, a local talik may Sections 2.2.8 and 2.2.9.
disrupt operations of the entire pipeline
2.2.1.1 - Tidal information for Anchorage is
from the NOAA chart so is relative to local Tidal information has been converted to a
ADNR/DGGS/ MLLW datum; the Nikiski ranges are . .
. . S ) consistent datum (NOAA, 2015a) in
Engineering 3-Apr-15 referenced to the local Nikiski station datum, ) . . I
S ) Section 2.3.2.1 (Liquefaction Facility i
Geology which is not standard practice. Convert to .
; S Existing Surface Water Resources).
consistent datum (Nikiski =
2.1 ft MLW, to 19.9 ft MHW, HAT is 25.6 ft)
ADNR/DGGS/ 2.3.1.2 - Barometric water level varlgtlon in
) . this region often exceeds the local tidal range,
Engineering 3-Apr-15 ; . . ) Comment acknowledged.
even during quiescent periods with no storm
Geology -
activity
2.5.1 - Has any preliminary assessment of Section 2.5.2 (Liquefaction Fa(.:I|Ity) and
) S Resource Report No. 10, Section 10.3.2,
coastal flooding exposure at the Nikiski site ) . . .
ADNR/DGGS/ ) discuss the siting of the Liquefaction
} . been conducted? Any content of this type o ) . )
Engineering 3-Apr-15 . facility, including coastal considerations.
would be useful to include here, as well as an L ; ;
Geology ) Coastal flooding is discussed in Sections
overview of what the . . ;
) 2.5 (Floodplains) 2.5.2 (Liquefaction
are for coastal floodplains S
Facility).
ADNR/DGGS/ Comment acknowledged and addressed
Engineering 3-Apr-15 2.5.2 - See comment above in Section 2.5.3 (Interdependent Project
Geology Facilities).
General - There is a grey area between water
ADNR/DG-GS/ resources and soils thqt may nqt have Comment acknowledged and addressed
Engineering 3-Apr-15 received enough attention, particularly how . - . .
) in Section 2.2.4.1 (Arctic Coastal Plain).
Geology permafrost changes over time may affect the
course and pressure of groundwater
RR2 at 2.3.1; RR6 at 6.3.4; RR8 at 8.8; RR11
ADNR/Division of at 11.4.5 - Regarding the use of or removal of
Mining, Land & dredged materials within or outside of the
. . . Comment acknowledged. Use or removal
Water (DMLW)/ project area: DMLW requires that materials . .
3-Apr-15 . . of dredged materials would be done in
Southcentral (sediment, sand, etc.) dredged from either accordance with final permit requirements
Regional Office within and outside of a lease area located P q ’
(SCRO) below mean or ordinary high water be

purchased from the state as a materials sale
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2.1 - Under Project Description, text states
the}t there will be at !egst five interconnection Cumulative impacts of the facilities that
. points along the Mainline route that are not ) S .
U.S. Environmental . are built from the Project interconnection
) part of the project. Does that mean that there .
Protection Agency | 3-Apr-15 . : ) ) . points to end users by others are
is no further discussion/consideration of the . .
(EPA) . . discussed in Resource Report No. 1,
cumulative effects? Recommend answering Appendix L (Cumulative Impacts)
that question and pointing to location of PP P ’
additional information/analysis, if included.
2.'2'1 i Recommend quklng atall maps and Comment acknowledged. Black and
figures in black and white and modifying to be . ) .
L white, or grey tone, figures will be
comprehensible in that format wherever . _

EPA 3-Apr-15 . . oo developed for permit applications, but
possible. It might not be possible in all cases, .

B - . would not be possible for the Resource
but especially in a document of this length and Reports
complexity, it should be attempted. ports.
2.2.1.2 - In the Anchorage section, where the Comment acknowledged. A Western Cook
ground water is described as being part of the | Inlet Crossing location has been
Cook Inlet System, it would be helpful include | proposed, so the Anchorage section is no

EPA 3-Apr-15 . o i .

a statement regarding the drinking water longer applicable to the route and is not
source for the city, and its spatial relationship included in the current Section 2.2.3
to the project. (Interdependent Project Facilities).
Comment acknowledged. Information from
) groundwater quality studies in the Nikiski
2.2.2.1 - Hydrogeology and water quality area is provided in Section 2.2.6.1
investigations are ongoing in Liquefaction (Liquefaction Facility).

EPA 3-Apr-15 Facility area, so | ¢{aqdition, Appendix R, Analytical Results
without knowing what is planned or what the of Surface Sediment Samples Near the
results are. Marine Terminal in Cook Inlet, provides

further information.

EPA drinking water standard for arsenic
2.2.2.2 - Where arsenic is discussed in the are discussed in Section 2.2.6.1
Cook Inlet ground water quality section, the (Liquefaction Facility).

EPA 3-Apr-15 o .
drinking water standard should be included for | Footnote added: The current EPA
comparison. drinking water quality standard for arsenic

is 10 micrograms per liter (10 ppb)
220110 the Last §ine {1 ua e et the

EPA 3-Apr-15 150 of the Pi shpuldthatbec o - )

o N (Groundwater and Wellhead Protection
A150 feetad? .

Protection).
2.2.3.1 - In the discussion of source water . o

Hydrogeologic Sensitivity Assessments
assessments, thet ext st ates t . o
are current | at risk are not used in Alaska at this time.

EPA 3-Apr-15 y Section 2.2.7.1 (State Well Head

interpretation of this statement to know what
the basis of the fat
classification is based on.

Protection and Drinking Water Programs)
has been revised.
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EPA 3-Apr-15 2.23.2- Ther(f is an extra ) |n.the last line . Edit made in Section 2.2.7.2 (Federal
after ficontaminated?o Programs).
2.3.1 - While the vessels used for delivery and
loading during the project may not be owned
by the project propon
|l ength are subject to
EPA 3-Aor-15 permit Comment acknowledged and addressed
P (http://water.epa.gov/polwaste/npdes/vessels/ | in Section 2.3.12.1.2.2 (Ballast Water).
Vessel-General-Permit.cfm) and vessels
under 7906 that have a
are subject to the small vessel general permit
(a link on the same webpage)
2.3.1 - The narrative states that up to 20
carners.per mopth will q!scharge ballast water Text in Section 2.3.12.1.2.2 (Ballast
at the Liquefaction Facility, and that ballast
. Water) has been updated. Ballast and
water BMPs will be fol . ) e
riskso What are thes spill prevention mitigation measures are
: discussed in Sections 2.3.11 and 2.3.12.
Resource Reports analyze the effects of The potential risks referenced are to
EPA 3-Apr-15 discharge of ballast water into Cook Inlet P

waters on wildlife, notably endangered beluga
whales? Consultation under ESA may be
required for discharge of ballast water. (It is
noted that ESA consultation is discussed in
Resource Report 3, in section 3.5, but not with
respect to the discharge of ballast water.

fisheries and wildlife resources, including
Endangered Species Act (ESA) species.
This is further discussed in Resource
Report No. 3.
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Section 2.3.1 - Ballast Water i Please
describe in detail the Ballast Water BMPs and
how they would be implemented. The National
Invasive Species Act (NISA) of 1996 provides
for ballast water management to prevent the
introduction and spread of nonindigenous
aquatic species into the waters of the United
States. Washington State requires
ships/vessels to perf
wat er e xtorigmizg distharge of
high-risk invasive non-indigenous (foreign) The U.S. Coast Guard (USCG) 33 C.F.R.
species. Exchange is required beyond 200 151 ballast water discharge regulations
nautical miles from any shore and in waters would be adhered to in order to minimize
EPA 3-Apr-15 greater than 2,000 meters deep for voyages the likelihood of Project-related vessel
from outside the U.S. Exclusive Economic traffic introducing aquatic invasive
Zone (EEZ) and beyond 50 nautical miles species. See Section 2.3.12.1.2.2 (Ballast
from any shore and in waters greater than 200 | Water).
meters deep from coastal voyages that do not
voyage outside the U.S. EEZ. (Ballast water
management regulations of the Washington
Administrative Code). We recommend the
project sponsors commit to developing a
Ballast Water Management Plan (BWMP), to
using marine barges/vessels that operate with
the BWMP which undertakes ballast water
exchanges and/or have onboard ballast water
treatment systems.
. o o N . Comment acknowledged and addressed
EPA 3.Apr-15 | oection231l-fist rafstoraioght | g ins35111 (Cook Inlet Water
second paragraph of this section.
Depths).
Section 2.3.1.2 - Alaska Ports -fi Al as k a
major ports are in Anchorage, Seward,
Vqldez, and Whittier and much of the cargo Alaska Ports section has been removed
shipped to the North Slope passes through .
. from this Resource Report. See Resource
these ports.o Resourc Report No. 1, Sections 1.3.3.1 (Connected
EPA 3-Apr-15 indicate whether any of these ports would be p 7 i
s Actions Assessment) and 1.5.2.1
used to transport and/or store pipeline . o
) (Construction Logistics) as well as
material, and other cargo for the AK LNG
. . . Resource Report No. 5.
Project. Will any of these ports require
modifications/expansions which would be
evaluated as a connected action?
Section 2.3.2.1 - In 2, TPAH Levels should Thls has peen rey|§ed n Sepﬂon 2.3.2.1
EPA 3-Apr-15 (Liquefaction Facility - Existing Surface
be TPAH levels
Water Resources).
Section 2.3.3-Inthe3rdbul | et , iC . . . .
EPA 3-Apr-15 should be AColvilled This has been revised in Section 2.3.5

different spelling than the river)

(Existing Freshwater Environment).
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Figure 2.3.3-1 - The legend presents the
T arto | T 101 & v i 3 e
EPA 3-Apr-15 P L P . 2.3.5-1 and has been revised as
have these presented in geographic order as sugaested
they appear on the map, either from north to 99 '
south, or from south to north.
Table 2.3.3-1 - At this point in time, and based
on the |nformat|9n p.resented in the narrgtlve Table 2.3.4-1 (Basins and Sub-basins
and on the map in Figure 2.3.3-1, there is .
EPA 3-Apr-15 . . . Crossed by the Project) has been
information enough to fill in at least some of undated
the cells in this table that are now marked as p ’
ATBDO .
ieectfr:)Zf.:.z i R;frerzncerlsamac:]e |n;h§ ¢ References have been updated in this
EPA 3-Apr-15 P grap’ Resource Report. The APP 2011
(2011)0, but this doc reference has been removed
Section 2.6 References on p. 2-53. ’
Section 2.3.3.2 - Should the Little Susitna be
EPA 3-Aor-15 mentioned here? It is mentioned later in the The Revision B pipeline corridor no longer
P text (page2-35) so it seems | crossesthe Little Susitna River.
listed here.
Section 2.3.6 - Since this is a long-term The Ia.1test. approved 303(d) list has been
EPA 3-Apr-15 roject, any newer list that is approved later used in this Resource Report. See
P project, y PP Section 2.3.7.5 (Sensitive Surface Waters
should be incorporated. . . .
i Impaired Waterbodies).
Table 2.3.8-1 - Major Waterbody Crossings - FERC defines major waterbody crossings
What is their significance? Is it because they asthose 100 feet or g
are over 100-ft long? What considerations to waterds edge at t
EPA 3-Apr-15 need to be made for constructing in and construction). Proposed waterbody

crossing the major waterbodies? HDD, bridge,
aerial pipeline, mitigation, etc. Please identify
the types and methods of pipeline crossing for
each major waterbody crossing.

crossing methods are listed in Appendix H
(List of Waterbodies Crossed by the
Project). TABLE 2.3.10-1 includes
crossing method and season.
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Tables 2.3.10-1; 2.3.11-1 - Surface Water Use
T We appreciate future information on the
anticipated surface water use during
construction of certain facilities for the AK Anticipated water requirements and
LNG Project. In addition, we recommend that potential water sources are provided in
information be provided regarding the Appendix L (Water Use Plan). Alternative
potential sources of surface water (e,g., lakes, | water sources considered for the GTP are
EPA 3-Apr-15 . X S
ponds, streams, rivers, etc.). Lake studies provided in Resource Report No. 10,
should be conducted to inventory and Section 10.5.4.4 (Reservoir/Mine).
evaluate the surface water sources, surface Fisheries resources are discussed in
area and depth, does it freeze completely in Resource Report No. 3.
winter, amount of water available for
withdrawal, presence/absence of resident and
anadromous fish species, etc.
Current pre-FEED testing plan calls for
. Mainline Hydrostatic testing to take place
Section 2.3.10 - The 5th bullet herg ar?d the mainly in the summer for the pipelines
3rd bullet on page 2-42 says that biocides (Mainline, PTTL, and PBTL) with some
may be discharged but on page 1-40 (Testing | shoulder season testing.
andFinalTiesi ns) it states:
used, the hydrostatic test water will be Biocides and/or anti-freeze agents during
EPA 3-Apr-15 . L . .
processed or otherwise treated to separate pipeline testing would only be used in
the additives from the water prior to during shoulder season work or where test
dischar ge. & | f this c¢an | watersources contain bacteria and
water, why would biocides (an additive) have | POssibly on the north slope during summer
to be discharged at all? testing. Any proposed biocide or anti-
freeze use would be coordinated with
permitting agencies.
Anticipated water requirements, potential
Section 2.3.10 - Hydrostatic Testing i please watgr sources, gnd vyater dlscharge
. . o details are provided in Appendix L (Water
identify the sources of receiving waters for the . . )
) . Use Plan). Discharge locations will be
discharge of hydrostatic test water and the A . " .
EPA 3-Apr-15 . provided during permitting. If any additives
types of pollutants that would be discharged ) . o
. - . are required, they would be identified
into the receiving waters, such as chemicals . - )
. during permitting along with any treatment
(anti-freeze), heated water, etc. . .
measures to be implemented prior to
discharge.
Section 2.4 A1 uses i
2.4. 3. 1pends ceap whi l .
EPA -Apr-1 . Text h nr .
3-Apr-15 grammatically correct, the report should be exthas been revised
consistent
24-1's the AAKOo after L
EPA 3-Apr-15 since the entire project is within the state of The reference to Alaska has been
removed.
Alaska
241-1n R1: Tidal, @dow]| Section24.1.1.1 (Estuarine System -E1
EPA 3-Apr-15 annual average | ow f | ¢ andE2)hasbeen revisedwith Cowardin

something different.

Classification Codes.
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2.4.4 thru 2.4.9 - Much information concerning
wetlands is missing or sparse in these Section 2.4 (Wetlands) has been updated
sections of Resource Report 2. It is with the latest Project information.
EPA 3-ADr-15 understood that wetland data gathering, Additional details will be provided in the
P mapping, and assessment is still underway. FERC application. See Section 2.4.2
The appendices to Resource Report 2 that (Existing Wetland Resources) and
contain more detailed information were Appendix E (Wetland Impact Tables).
reviewed; see comments below.
Section 2.4 (Wetlands) has been updated
2.4.3 - Wetland Evaluation of the Alaska LNG Wlth the Iate;t Project |nf0rmat|on. This
. . . . includes estimated wetland impacts
Project Area i summarize and quantify the ) . .
summarized by acre using Cowardin and
EPA 3-Apr-15 areas (acres) of wetlands and the types of . e
hydrogeomorphic (HGM) classification
wetlands based on NWI and HGM wetland ) .
classes for each of the Assets codes. See Section 2.4.2 (Existing
' Wetland Resources) and Appendix E
(Wetland Impact Tables).
243 - Using Watgrshed boundaries depicted Table 2.4.2-2 lists anticipated wetland
in Figure 2.3.3-1, include a table that . . . )
. " impacts by basin using Cowardin and
summarizes and quantifies the areas (acres) e
EPA 3-Apr-15 HGM classification codes. For more
of wetland and the types of wetlands based on | . )
- information, refer to Wetland Impact
NWI and HGM wetland classes within the : .
. Tables in Appendix E.
watershed boundaries.
Several Wetland Functional
Assessment/Aquatic Site Assessment
methods have been evaluated and Project
Section 2.4.5 - Wetland Functional representatives have met with the U.S.
Analysis/Aquatic Site Assessmenti We Army Corps of Engineers (USACE) to
recommend a meeting between the project receive comment and final
sponsors, the Corps and the EPA to discuss recommendations on an appropriate
EPA 3-Apr-15 the proposed Wetland Functional methodology. See Section 2.4.2 (Existing

Analysis/Aquatic Site Assessment for the AK
LNG Project in order to evaluate its
applicability to the site conditions. The EPA
and the Corps are currently working on one
for the ASAP Project.

Wetland Resources, Wetland Functional
Assessment). Additional discussions
would be held with other federal agencies
and the State of Alaska on use of the
appropriate methods. The FERC
application will contain the results of the
agency discussions and selected
methodology.
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Section 2.4.5 - Wetland Compensatory
Mitigation T We recommend a meeting
between the project sponsors, the Corps and Potential Wetland Compensatory
the EPA to initiate discussions on the different | Mitigation options are being evaluated and
EPA 3-Apr-15 types of compensatory mitigation options that Project representatives will work closely
could potentially be utilized to offset with federal, state, local, and tribal
unavoidable wetland impacts for the AK LNG agencies/entities to develop a Wetland
project, such a permittee responsible Mitigation Plan (Appendix P).
mitigation, mitigation banks and/or
in-lieu fees.
AppendixA-Under @Al mpactis {1
footprint and functio
activity is shown as causing any impact:
facility gqnstructlop Mt Sh.OUId b? recognized Potential impacts to wetlands from Project
that facility operations will also impact ) ) ; )
: L operations are discussed in Section 2.4.4
EPA 3-Apr-15 wetlands, especially for those facilities on ) .
. (Potential Operational Impacts and
constructed gravel pads and roads. Fugitive -
. Mitigation Measures for Wetlands).
dust from gravel infrastructure has been
documented to cause smothering of wetland
vegetation with attendant desiccation and
potential to convert wetlands to uplands.
Appendix C - This appendix lists the
waterbodies to be crossed by the project, but
it is entirely blank,
updated in a subsequent draft of this resource | Proposed waterbody crossing and
EPA 3-Apr-15 reporto. The dat a t hal{ construction methods are listed in
this appendix will be very useful in evaluating Appendix H (List of Waterbodies Crossed
the project impacts on water resources, by the Project).
especially for the Clean Water Act 404 permit
that will be issued by the US Army Corps of
Engineers.
The 90 percent confidence sections were
those areas of the 2014 proposed Route
that the Project team had approximately
Appendix E - Please define what is meant by 90 percent confidence that the pipeline
EPA 3-Apr-15 A90% confidence secti (routewouldnotchange. Forthe 2015
2014Focus Study Rout e0 a report,the 90 percent section has been

Wetland Field Survey Report.

updated to a 90 percent confidence route,
meaning that there is 90 percent
confidence that the Revision B mainline
will not change.
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Appendix E - It states, in Section 2. On February 2, 2015, USACE confirmed
Met hodol osgmeappipdcheas the Project areads v
followed for the Project mapping corridor north | north of Livengood have been established
of Livengood, as par t | inaccordance withthe USACE 1987
This implies that the Alaska LNG project will Wetland Delineation Manual and its 2007
piggy-back onto the data (at least the wetland | regional supplement for Alaska. Its
mapping and data) that had previously been conclusion was based on data submitted
produced during the Alaska Pipeline Project from the 2014 field surveys.
EPA 3-Apr-15 . ) ) )
(APP) wetland mapping effort. Is there a A final wetland report will be provided for
statement elsewhere in the Resource Reports | the entire Project that will explain the
indicating that, at least for mapping and timeframe and context of all data
evaluation of wetland resources, that current collected. Older data will be updated via
(2014) field effort and future (2015 and additional field sample points (north of
beyond) field efforts will incorporate wetland Livengood) and the 2014 Plant List will be
mapping and evaluation that had already been | ysed for all field data forms and wetland
accomplished by an entirely different project? | determinations provided in the final report.
Appendix E - Section 3.2 uses language,
Ahigh I i |
n e Ir ?na ? : o 2 ;J a wle : Iy a \évz ; o a Comment acknowledged. These are
g r quantification fo r relative terms based on the relative
whether high or low. The preceding narrative h ﬁ g Ir ? L Z ? ?/ v Z { t 2 g strl ;
EPA 3-Apr-15 | (Section 2.8 on p. 14 of 24) refers to the foutin s The ﬁnaly(more g
wetland functional assessment, but that this g p. P o
assessment has not yet been done, and will quantitative) analysis will be based on the
. . L functional/aquatic site assessment results
not be done until after all field work is finished. rovided in the FERC application
How was this judgment for wetland quality P PP ’
made?
Appendix E - ‘Sectlon 3.6 describes the | several Wetland Functional
wetland functional assessment methodology i .
. s Assessment/Aquatic Site Assessment
Magee and Hollands i that the project intends methods have been evaluated and the
to use, and states that the information from Proiect representatives have met with the
the assessment will potentially serve as the ) P . .
basis to determine appropriate USACE to receive comment and final
. pp P . recommendations on an appropriate
compensatory mitigation for the unavoidable . .
impacis of the project, The Magee and methodology. See Section 2.4.2 (Existing
EPA 3-Apr-15 ' Wetland Resources, Wetland Functional

Hollands method was developed in the
Northeast U.S. and would need to be modified
to suit conditions found in Alaska. (For
example, it does not address permafrost.) Just
such an amendment is currently being
considered by the US Army Corps of
Engineers in its review of a draft Aquatic Site
Assessment for the ASAP project.

Assessment). Additional discussions
would be held with other federal agencies
and the State of Alaska on use of the
appropriate methods. The FERC
application will contain the results of the
agency discussions and selected
methodology.
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The distance between the existing Point
Thomson Export Pipeline and the
Appendix F - It would be helpful on these proposed PTTL would vary between 15
topographic maps and aerial photo mosaic and 1OQ feet. This only occurs for distance
maps to indicate the existing or soon-to-be of .22. miles, the_n the F.’TTL parallels th_e
EPA 3-Apr-15 constructed oil pipeline from Pt Thomson to eXISt”-]g Badami Pl_pe_llne to the _Sa_g R!ver
. ) crossing. The proximity to the oil pipelines
Prudhoe. How closely will the Pt Thomson oil is too close to be depicted on the mapping
pipeline be located to the proposed AK LNG at the scale used. Section 1.3.2.3 of RR 1
pipeline from Point Thomson? (PTTL) describes the routing, collocation,
and VSM design basis.
Appendix F - The sheets (in both topo map
and aerial photograph form) are labelled as T-
1 through T-11 and A-1 through A-11 for the
Point Thomson Transmission Line Corridor.
These same sheet numbers are then again
used for the Mainline Corridor. Moreover, the
indexes in the front of the Appendix F atlas
refer to page numbers; the page numbers are
Iso r ween the Pt Thomson . .
_T_;?\Siz‘:itj: Il_)i(re]te Zid tthg Mtainli(;eSC(:)orridors. Appendix F (Wetland Mapping) has been
EPA 3-Apr-15 updated for Rev B Route and is now

And, there are no page numbers given on the
actual sheets. The repeated or absent labeling
makes navigation through this atlas difficult for
the reader. A frontispiece for Appendix F
explaining how a reader can use the map
atlaswould helpi f or e x a mp Il-fie, ,-ii A
and AiPaged mean in rel
and also mentioning that the pagination

repeats for the Point Thomson Transmission
Line and the Mainline Corridors.

labeled by sheet without an A or T.
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EPA

3-Apr-15

Appendix F - In the Legend for each sheet, a
blue |ine depicts a 0
a linear blue corridor down the center of the
wi der rFHED PReev A Base
approximately 300 ft wide, which appears on
many of the map sheets. This linear feature
bounded by two blue @
apparently does not depict wetland type
boundaries. Please clarify what this area
signifies, and include it in the Legend for the
sheets in Appendix F, preferably as a different
color so as not to confuse it with wetland type
boundaries. The accompanying narrative in
Resource Report 2 does not explain this area
as it is depicted on the wetland maps. On
page 3 of Resource Re
corridoro and fAwetl an
explained (300 and 2000 ft wide respectively),
but there is no translation of this information to
the wetland map atlas that comprises
Appendix F.

Appendix F (Wetland Mapping) has been
updated for Rev B Route and the symbols
have been changed to make it easier to
read.

EPA

3-Apr-15

Appendix F - A portion of this sheet is greyed
out wi t hiFREEDtRBveABasEr e
Corridoro, and no wet|
shown in this greyed out area. Does this imply
that wetland delineation for this portion of the
study area is not yet complete, and will be

done in the future? This should be explained
within the Appendix F map atlas; it is not

clearly explained in the narrative of Resource
Report 2.

Appendix F (Wetland Mapping) has been
updated for Rev B Route
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Include locations where Alaska LNG is
considering use of the horizontal directional
drill (HDD) method for waterbody crossings.
Describe the criteria used to make that
determination and an explanation for how the | Proposed waterbody crossing and
determination was made. This information is construction methods, including buried
needed prior to the next draft of the trenchless methods, are listed in Appendix
resource reports to aid the FERC in H (LISt of Waterbodies Crossed by the
understanding the number, location, and Project).
FERC 15-May-15 | complexity of potential HDD crossings as well | Project representatives submitted the
as the rationale for those crossings not requested information as an early draft
proposed to be crossed using the HDD response to FERC on September 14,
method. Early identification of the potential 2015. A copy of this correspondence is
locations of HDD waterbody crossings will uploaded to the FERC docket (PF14-21-
also allow for the necessary geotechnical 000).
evaluations and feasibility assessments to be
completed and reviewed in a timeframe where
alternative crossing methods could be
evaluated if needed.
Section 2.2.2.1 addresses the well
characteristic, including depth and yields
) ) ) for regional confined and unconfined
1. Include atgble in sgctlon 2.2.1 that lists the aquifers crossed by the Project. Footnote
Ioca}l and regional aqwfers.crossed by the was added to Table 2.2.1-2 for confined
Project. The table shoulq include the . and unconfined aquifers.
borough/census area, milepost range, aquifer ) ) .
FERC 15-May-15 | name, range in depth to the aquifer (feet), if A delineated map, provided in Figure

the aquifer is confined or unconfined, water
quality characteristics (potable, non-potable),
major uses, and well yield (gallons per day).
(Section 2.2.1, page 2-4)

2.2.1-1, depicts the unconsolidated-
deposit aquifer system in Alaska. Newly
created Table 2.2.1-2 (Quaternary-Age
Unconsolidated-Deposit Aquifer Crossed
by Project) lists the crossing of large
deposits of Quaternary alluvium and
glacial outwash by facility and/or milepost.
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Potential contamination sources are
addressed in Resource Report No. 8.
Hazardous Waste Sites, Contamination,
and Landfills within 0.25-mile of the
Project are described in Resource Report
2. Include the locations of known groundwater | No. 8, Appendix E. Mapping of known
contamination plumes and the sources of the contaminated sites is provided in
contaminants. Include a list of contaminated Resource Report No. 8, Appendix C
FERC 15-May-15 | aquifers that would be crossed by the Project (Contaminated Sites Mapping).
footprint. Include the specific contaminants
and aquifers that are not suitable for potable
water. (Section 2.2.2, page 2-8) There are no mapped contaminated
groundwater plumes. Groundwater
contamination has been identified in
association with hazardous waste sites T
which would typically be avoided during
engineering design.
3. In addition to the information currently listed
in the table 2.2.3-1, include the milepost range | Table 2.2.7-1 (Drinking Water Zones
FERC 15-May-15 | and wellhead name or identification number Crossed by the Project) has been updated
for each of the zones crossed. (Section 2.2.3, | and includes PWS ID.
page 2-11)
4. Include an explanation of the Drinking See Section 2.2.5.1 (State Programs).
Water Program in Alaska. Clarify if Wellhead Wellhead protection focuses on the
Protection and Source Water Assessment and | minimum setback distances provided in
Protection are national programs funded by Alaska State regulation. Source water
FERC 15-May-15 the EPA and if the Alaska Department of assessments focus on time-of-travel
Environmental Conservation (ADEC) has zones, currently shown in Resource
chosen to integrate the requirements of these Report No. 8, Appendix C (Contaminated
programs under the Drinking Water Program Sites Mapping) and listed in Table 2.2.7-1
for both surface and groundwater. (Section (Drinking Water Zones Crossed by the
2.2.3.1, page 2-10 and 2.2.3.3, page 2-13) Project).
Drinking Water Protection Areas are listed
in the state database and are the same as
5. Confirm if any public surface water systems | the drinking water zones A and B listed in
FERC 15-May-15 crossed by the Project footprint are identified Table 2.2.7-1 (Drinking Water Zones
as vulnerable/susceptible to contamination. Crossed by the Project). These are
(Section 2.2.3.3, first paragraph, page 2-13) vulnerable insofar as contamination within
the zones A and B would reach the
sources within the specified time frames.
6. Include background information and/or
clarify the statement | Statedatabase noted drinking water
FERC 15-May-15 areas are defined by zones A and B listed in Table 2.2.7-1

are defined by the community, include a
description of those that have been identified.
(Section 2.2.3.3, first paragraph, page 2-13)

(Drinking Water Zones Crossed by the
Project).

2-xvii




ALASKA LNG
PROJECT

DockeTNo. PF1421-000
DRAFT RESOURCEREPORTNO. 2
WATER USE AND QUALITY

DocNo: USAI-PESRREGO00-
000002000

DATE: JuLy 15,2016

REVISION: O

PuBLIC

Resource Report No. 2

Agency Comments and Requests for Information Concerning Project Description

Agency

Date

Comment

Response/Resource Report Location

FERC

15-May-15

7. Update the following information for areas
within 150 feet of the Project footprint,
including the construction right-of-way, off-
right-of-way areas, work camps, landing fields,
helipads, and access roads:

a. table 2.2.3-2 to list public drinking water
protection areas (include the milepost range
for each of the protection areas crossed);

Table 2.2.7-1 (new numbering) Drinking
Water Zones Crossed by the Project has
been updated with latest GIS information.

FERC

15-May-15

7. Update the following information for areas
within 150 feet of the Project footprint,
including the construction right-of-way, off-
right-of-way areas, work camps, landing fields,
helipads, and access roads:

b. table 2.2.4-1should list seeps and springs
within 150 feet of the Project footprint; and
(Section 2.2.4-1, entire section, page 2-15)

Comment addressed in Section 2.2.5
(Seeps and Springs).

FERC

15-May-15

7. Update the following information for areas
within 150 feet of the Project footprint,
including the construction right-of-way, off-
right-of-way areas, work camps, landing fields,
helipads, and access roads:

c. appendix B of Resource Report 2 should list
public and private water wells within 150 feet
of the Project footprint. (Resource Report 2,
appendix B)

The table has been updated to include
public and private wells within 500 feet of
the Project footprint to meet FERC and
ADEC requirements. The table has been
moved and is now included as Appendix A
of Resource Report No. 2.

FERC

15-May-15

8. Include a discussion of each of the
anticipated uses of groundwater during
construction and operation of the Project.
Discuss any water wells that would be
constructed to provide groundwater for these
uses. (Sections 2.2.5 and 2.2.6, pages 2-16
through 2-19)

a. Update tables 2.2.5-1 and 2.2.6-1 to list
anticipated groundwater use for construction
and operation of the Project. In addition to the
information listed in the tables, include the
anticipated volumetric flow rate (gallons per
day), type of supply (e.g., public utility, private
well), and the designated use (e.g.,
hydrostatic test, dust suppression, personnel
consumption) for each of the groundwater
sources identified. (Section 2.2.5, page 2-16
and Section 2.2.6, page 2-18 through 2-19)

Anticipated water requirements and
potential water sources are provided in
Appendix L (Water Use Plan). The flow
rates, designated use by source, and
discharge locations would be developed to
support permitting.
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8. Include a discussion of each of the
anticipated uses of groundwater during
construction and operation of the Project.
Discuss any water wells that would be
constructed to provide groundwater for these
uses. (Sections 2.2.5 and 2.2.6, pages 2-16
through 2-19) At this time the use of public water
FERC 15-May-15 | b. Include a discussion of all correspondence supplies is not anticipated and no
with local utilities regarding the use of public meetings or discussions have been held.
water supplies during construction and
operation of the Project. Identify the volume,
daily volumetric flow rate, and the designated
use of public water that the utilities have
agreed to provide. (Sections 2.2.5 and 2.2.6,
page 2-16 through 2-19)
9. Include a discussion of the potential for . -
- . L Information related to potential impacts to
blasting or other construction activities to - h :
. . . water wells from blasting is provided in
impact public and private water wells ) . .
. . s . Section 2.2.8 (Potential Construction
proximate to the Project facilities. Identify the
mitioation measures that would be Impacts to Groundwater and Proposed
FERC 15-May-15 | . 9 S L Mitigation) and the Water Well Monitoring
implemented to minimize or avoid impacts . "
. . . Plan (Appendix C). In addition, the BMPs
(e.g., pre- and post-construction yield testing) . . . .
. listed in the Blasting Plan (Appendix A of
and the procedures that would be followed if a
. . ) . Resource Report No. 6) would be
well is damaged during construction. (Section followed
2.2.5, pages 2-16 through 2-18) '
Anticipated water requirements and
10. Describe how Alaska LNG would comply potentla.l water sources are prowdgd n
) . . A Appendix L (Water Use Plan). This
with the considerationsof Al askabds p|. . e L
appropriation water rights laws (e.g., how the includes identification of existing water
FERC 15-May-15 bprop 9 g rights for the identified sources. During

rights of other appropriators would be
affected, how the planned means of diversion
meet state requirements, etc.).

permitting, the Project representatives
would work with existing rights owners to
accommodate their use and the Project
needs.
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FERC

15-May-15

11. Include a summary for each of the Project-

specific plans listed in sections 2.2.5 and
2.2.6, and other applicable plans, that
identifies the specific mitigation measure(s)
that would be implemented to minimize or
avoid impacts on groundwater resources
during construction and operation of the

Project. (Sections 2.2.5 and 2.2.6, page 2-16

through 2-19)

The following plans have been developed
to minimize or mitigate potential impacts
on groundwater resources during
construction. Each Plan includes
proposed mitigation measures, BMPs, and
guidance. The Plans are included in the
Appendix of Resource Report No. 2
unless otherwise stated.

1 Blasting Plan (Resource Report No. 6,
Appendix B);

Gravel Sourcing Plan and Reclamation
Measures (Appendix E of Resource
Report No. 6);

Groundwater Monitoring Plan (Appendix
B);

HDD Inadvertent Release Contingency
Plan (Appendix M);

Project Waste  Management  Plan
(Resource Report No. 8, Appendix K);
Spill Prevention, Control, and
Countermeasure (SPCC) Plan

(Appendix N);

Storm Water Pollution Prevention Plan
(SWPPP) (Appendix K);

Unanticipated Contamination Discovery
Plan (Appendix J of Resource Report
No. 8);

Alaska LNG Project Upland Erosion
Control, Revegetation, and Maintenance
Plan (Alaska LNG Project Plan)
(Appendix A of Resource Report No. 7);

Water Well Monitoring Plan (Appendix C);

Water Use Plan (Appendix L); and

Alaska LNG Project Wetland and
Waterbody Construction and Mitigation
Measures  (Alaska LNG  Project

Procedures) (Appendix O).

Table 2.2.8-1 in Section 2.2.8 provides a
summary of the anticipated impacts during
construction to groundwater resources
identified in each Plan and the mitigation
measures provided to mitigate those
impacts.

Section 2.2.9 provides a summary of
potential groundwater resource impacts
during operations. SPCC and Waste
Management Plans would be developed
for each facility prior to the start of
operations, as appropriate, and will
include mitigation measures to minimize
impacts to groundwater.
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The proposed injection wells would be
located on the North Slope, approximately
12. Characterize the sub-surface geology and ge?g\(/?/ ttag'(;)g;;esft s:ri?e‘aft:)usi e?_f:g?g
hydrology of injection well site locations, o
. ) L no useable groundwater aquifer on the
including any underground sources of drinking North Slope. In addition. there are no
FERC 15-May-15 | water, and evaluate impacts of the use of ! Slope. T
S . surficial drinking water aquifers beneath
injection wells on groundwater. (Section
1523 page 1-45: Section 1.5.2.5. page 1- the permafrost on the North Slope as
4'7)' 5. Pag ’ 249, Pag evidenced by existing North Slope UIC
permits and the regulations that govern
their use (see Section 2.2.6.2.2
Interdependent Project Facilities).
. . Water discharges anticipated during
1.3' Describe how any potential water construction are discussed in Appendix L
discharges to frozen ground would be (Water Use Plan). Hyd . .
; ; . Hydrostatic testing
FERC 15-May-15 | managed, including measures that would be o
. S . would be conducted mainly in the
implemented to minimize impacts associated . L
) . summer, with some testing in the shoulder
with these activities.
seasons.
14. Inf:lude |r‘1f.ormat|on on any planned The dredging footprint, methods, and
dredging activity for the Project (e.g., dredge ; . .

. . construction schedule are outlined in
area, volume, and disposal sites) or a Resource Report No. 1. An analysis of
reference to where the information is provided . o . ;

FERC 15-May-15 ; potential impacts is provided in Section
(e.g., Resource Report 1) and an analysis of . ;
) } . 2.3.11 (Potential Construction Impacts
the associated impacts on the marine o
. . . and Mitigation Measures for Surface
environment and aquatic resources. (Section Water)
2.3.1, first paragraph, page 2-20) '
15. Include the homeport of barges/heavy
lifting vessels (HLV) that would deliver Resource Reports Nos. 3 and 5 provide
supplies to the North Slope. If the homeports limi . o di
) ) . preliminary information regarding
have not been determined, include a list of )
FERC 15-May-15 otential ports (i.e., Dutch Harbor was barge/vessel traffic, ports, and waterways
ziscusse(?duriné r.T;eetings) that might be used. Potential routes used
a. Include the potential routes the HLVs would are discussed in Resource Report No 3.
travel from homeports to the North Slope.
15. Include the homeport of barges/heavy
lifting vessels (HLV) that would deliver
supplies to the North Slope. If the homeports
have not been determined, include a list of Preliminary details on construction
pgtenual portg (e, Du.tch Harbor was logistics are provided in Section 1.5.2.1
FERC 15-May-15 | discussed during meetings).

b. Explain the number of round trips HLVs
would require to deliver supplies and include
the frequency of deliveries, estimated
timelines of travel, and the months the
deliveries would be made.

(Construction Logistics) of Resource
Report No. 1.

2-XXi




DockeTNo. PF1421-000

DocNo: USAI-PESRREGO00-

000002000
DRAFT RESOURCEREPORTNO. 2
ALASKA LNG WATER USE AND QUALITY DATE: JuLy 15,2016
PROJECT REVISION: O
PuBLIC
Resource Report No. 2
Agency Comments and Requests for Information Concerning Project Description
Agency Date Comment Response/Resource Report Location
All vessels brought into the State of
Alaska or federal waters are subject to
USCG 33 C.F.R. 151.2000-2080
regulations, which are intended to reduce
15. Include the homeport of barges/heavy o . )
s . the transfer of aquatic invasive organisms.
lifting vessels (HLV) that would deliver . .
. Management of ballast water discharge is
supplies to the North Slope. If the homeports .
have not been determined, include a list of regulated by federal regulations (33
FERC 15-May-15 . . ' C.F.R. 151.2025) that prohibit discharge
potential ports (i.e., Dutch Harbor was .
. . . of untreated ballast water into the waters
discussed during meetings).
. of the U.S. unless the ballast water has
c. Explain where HLVs would exchange . .
. been subject to a mid-ocean ballast water
ballast water as required by the USCG. . .
exchange (at least 200 nautical miles
offshore). AS 46.03.750(a)(b) regulates
ballast water discharge for State Coastal
Waters.
15. Include the homeport of barges/heavy
Ilﬁlng.vessels (HLV) that would defiver The locations and schedules for heavy
supplies to the North Slope. If the homeports - . ]
. ) . lifting vessel (HLV) maintenance will not
have not been determined, include a list of be determined until contracting has been
FERC 15-May-15 | potential ports (i.e., Dutch Harbor was 9
. . . completed.
discussed during meetings).
d. Explain the dry-dock and in-water hull
scraping locations and maintenance schedule
for HLVs.
15. Include the homeport of barges/heavy
I|ft|ng.vessels (HLV) that would deliver HLVs would transit to the Chukchi and
supplies to the North Slope. If the homeports .
- ; . Beaufort seas in the summer months,
have not been determined, include a list of once ice has retreated into the Arctic
FERC 15-May-15 | potential ports (i.e., Dutch Harbor was .
. . . Ocean. There should be no impact of
discussed during meetings). creating new ice leads
e. Explain the effect of HLVs when new ice 9 '
leads are created (e.g., light intensity or
attenuation).
16. Include additional information about the
matine environments within Cook Inletand 1 g0 506 5 3.5 1.1 (Cook Inlet Marine
Prudhoe Bay (e.g., water quality classification, Environment) and 2.3.2.2.2 (Prudhoe Ba:
FERC 15-May-15 | physical oceanography characteristics, o Y,

physicochemical water properties, and
ecosystem descriptions). (Section 2.3.1,
second paragraph, page 2-20)

Stefansson Sound/Eastern North Slope)
have been updated.
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17. Include data characterizing the circulation
(range of speeds and directions) and water
column (range of salinity and temperature) Sections 2.3.2.1.1 (Cook Inlet Marine
FERC 15-Mav-15 within Cook Inlet and Prudhoe Bay local to Environment) and 2.3.2.2.2 (Prudhoe Bay,
y any planned discharges or sediment Stefansson Sound/Eastern North Slope)
generating activity, including dredging. have been updated.
(Section 2.3.1.1 and 2.3.1.2, third paragraph,
pages 2-20 and 2-22)
18. At Prudhoe Bay, describe the barrier
isl anddés annual moveme| See Section2.3.2.2.1.3 (Interdependent
FERC 15-May-15 | and deposition. Project Facilities/Sediments and
a. Describe how long the barrier islands have Sedimentation).
been in their current position.
18. At Prudhoe Bay, describe the barrier
islandb6s annual movem¢ See Sections 2.3.2.2.7 (Interdependent
FERC 15-May-15 | and deposition. Project Facilities/Prudhoe Bay Ice
b. Explain how storm surge, wave exposure, Conditions) and 2.5.3.2 (GTP).
and ice piles would affect the facility.
.18' At Prudho? Bay, describe the barrier See Sections 2.3.2.2.7 (Interdependent
islandds annual movem .
and deposition Project Facilities/Prudhoe Bay Ice
FERC 15-May-15 | c. Describe how long the ice pileup was Conqnpns) and 2.5.3.2 (GTP) discuss the
. ) barrier islands annual movement and the
observed in the West Dock causeway during o ; )
. historic ice pileup observed in the West
past years and the possible damage to
L Dock Causeway.
facilities and vessels.
19. Describe the role of ice in the affected See Section 2.3.2.1.1.5 (Interdependent
FERC 15-May-15 | marine and freshwater environment (e.g., ice Project Facilities/Cook Inlet Ice
scour and hydrologic recharge). Conditions).
20. Include a descrlptlon qf the mudﬂatg, . See Section 2.3.5.1 (Marine Terminal) and
FERC 15-May-15 | beaches, and benthic environment habitats in .
. Section 3.4.7.1 of Resource Report No. 3.
the Cook Inlet Basin.
21. Include detailed characterization data for
the sediments in Cook Inlet (e.g., grain size,
composition, contamination) within areas that | see Figure 2.3.3-1 (Water Quality
would be dredged. (Section 2.3.2.1, first Sampling in Cook Inlet [Lees et al., 1999])
paragraph, page 2-24) for locations of sampling.
FERC 15-May-15 | & Section 2:3.2.1 discusses results of See Figure 2.3.2-3 for 2015 Sediment

previous water quality sampling that has been
done as a result of the oil and gas activity in
the Cook Inlet. Include a map or detailed
spatial reference for the sediment constituent
levels referenced. (Section 2.3.2.1, second
paragraph, page 2-24)

Sampling Locations in Cook Inlet.

See new Appendix R for water quality
analytical data.
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21. Include detailed characterization data for
the sediments in Cook Inlet (e.g., grain size,
composition, contamination) within areas that . . .
would be dredged. (Section 2.3.2.1, first .Inltlal seQ|ment sampllng res.ults are
paragraph, page 2-24) included in Appendlx R. of this Resqurcg
FERC 15-May-15 ; - Report. Additional sediment sampling in
b. Include sediment characterization for the ) .
. . . Cook Inlet is planned to be completed in
sediments and associated containments that _ .
. association with FEED.
could be suspended as a result of Project
activities. (Section 2.3.2.2, page 2-25, add
new paragraph)
22. Section 2.3.3.1 i
freshwater watercourses occur near the No major freshwater waterbodies are
FERC 15-May-15 Liguefaction Facility. Clarify whether any located within the Liquefaction Facility
freshwater resources occur at the planned footprint; see Section 2.3.5.4 (Liquefaction
Liquefaction Facility. (Section 2.3.3.1, entire Facility Freshwater Resources).
section, page 2-29)
23. Include details r
quality standards (i.e., freshwater and marine Reference to ADEC Water Quality
FERC 15-May-15 | water) or reference the section where this was | Standards (WQS) criteria documents is
previously discussed. (Section 2.3.4, first now included (see Section 2.3.1).
paragraph, page 2-32)
24. Confirm and update the following:
a. ANOAA, 20140 is ci
men A w r m . . .
fa:lg: ftroi 32edegtrees F inamtosf streart"nse to P Section 2.3.6.1.2 (Liquefaction
FERC 15-May-15 . Facility/Cook Inlet Basin) has been
over 70 degrees F in updated
Confirm this is for the Cook Inlet Basin. ’
(Section 2.3.4.1, second paragraph, page 2-
32)
24. Confirm and update the following:
b. According to section 2.3.3, the Cook Inlet
Basin fincludes the C Review of available U.S. Geological
beaches and near shor Survey (USGS) station water quality data
FERC 15-May-15 | the boundaries of the basin, describe the

water temperature range in the inlet and
waters adjacent to the beaches within the
Project area. (Section 2.3.4.1, second
paragraph, page 2-32)

does not include any sites in the areas
directly adjacent to beaches.

2-xXXiv




DockeTNo. PF1421-000

DocNo: USAI-PESRREGO00-

000002000
DRAFT RESOURCEREPORTNO. 2
ALASKA LNG WATER USE AND QUALITY DATE: JuLy 15,2016
PROJECT REVISION: O
PuBLIC
Resource Report No. 2
Agency Comments and Requests for Information Concerning Project Description
Agency Date Comment Response/Resource Report Location
Agency correspondence is summarized in
Section 2.1.4 (Agency and Organization
Consultations) and contained in Resource
Report No. 1, Appendix D.
Comment addressed in section 2.3.1
(Waterbody Categories) for CWA Section
106 and 305(b) waterbodies and listed in
Appendix H (List of Waterbodies Crossed
25. Include documentation of consultation with | py the Project).
Zz‘s)iror?;ltits Vavgfer:zlefnﬁgjredﬁgi s:trilz::lve and There are no waterbodies within the
FERC 15-May-15 9 ) . 9 Project area that are designated as Clean
measures that would be implemented at each . . .
S Water Act (CWA) Section 303(d) impaired
stream to minimize impacts on these waters. . )
(Section 2.3.5, entire section, page 2-34) for water quality (see Section 2.3.7.5
B - Pag [Impaired Waterbodies]).
See section 2.3.10 for minimization and
mitigation measures for waterbody
crossing.
A discussion on potential impacts of
Project construction and operations to
fisheries resources is provided in
Resource Report No. 3.
26. Include a map of federally and state-listed
FERC 15-May-15 Wllq and Scenic RIYGF reacheg within the Comment addrgssgd in Flgure 23.7-1
Project area. (Section 2.3.5, first paragraph, (Wild and Scenic Rivers in Alaska).
page 2-34)
27. In addition to the approved 2010
Integrated Report, include a reference and
confirmation that no new proposed impaired
waters are crossed by the planned Project
listed in the 2012 Integrated Report. The Comment addressed in Section 2.3.7.5
FERC 15May-15 15012 1 nte grated Repor { (Impaired Waterbodies).
approval; however, consultation with state
agencies and the EPA should supplement the
2010 List. (Section 2.3.6, first paragraph,
page 2-35)
The construction schedule is provided in
Resource Report No. 1, Section 1.5. The
28. Include a construction schedule by construction season for individual
FERC 15-May-15 | drainage basin (i.e., summer and winter waterbody crossings is provided in

construction). (Section 2.3.8, page 2-37)

Appendix H (List of Waterbodies Crossed
by the Project) which includes drainage
basins for each crossing.
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Project representatives submitted the
requested information concerning
selection criteria to the FERC Docket
) o ) (PF14-21-000) on September 30, 2015.
29. Describe the criteria used to determine the )
planned waterbody crossing methods (e.g., Proposed Waterbod_y crossing and .
frozen bed, dry open cut, wet open ct, proposed F:onstrL.Jctlon methods .are listed
horizontal directional drill [HDD]) for the in Appendix H (List ,Of Waterbod|e§
various waterbody types that would be Crossed by.the Project). The Project
FERC 15-May-15 | crossed by the Project. In addition, for major representatives have been meeting with
y waterbodies and waterbodies that support agencies to discuss the crossing method
sensitive species, include the following Determination Tree. The outcome of
information: those meetings is reflected Im Appendlx H
a. a streambed analysis to determine the as well as the agency meeting minutes
waterbody substrate and description of the provided in Resource Report No. 1,
substrate; Appendix D.
Streambed sampling is not required at this
time to support construction crossing
method selection.
29. Describe the criteria used to determine the | A this time, a turbidity modeling effort is
planned waterbody crossing methods (e.g., not anticipated.
frozen bed, dry open cut, wet open cut, . . . .
horizontal directional drill [HDD]) for the Na Natianal Wild or Scenic or American
various waterbody types that would be Herltagg designated rivers are crossed by
crossed by the Project. In addition, for major the Project. Impacts and mitigation
FERC 15-May-15 | waterbodies and waterbodies that support measures t-0 anadromous waters are
sensitive species, include the following dlscussgd in Resource Report No. 3. )
information: Appendix H of Resource Report. No. 3 lists
b. for sensitive waterbodies only, a model to the season and proposed cros§|ng
determine the potential distance of turbidity methgd for each anadromous.flsh stream
resulting from wet open cut crossings, if crossing, that was developed in
planned: consultation with the ADF&G.
29. Describe the criteria used to determine the
planned waterbody crossing methods (e.g.,
frozen bed, dry open cut, wet open cut,
horizontal directional drill [HDD]) for the
various waterbody 'types that V\{QUId be . General mitigation measures are included
crossed by the Project. In addition, for major in Appendix O (Alaska LNG Project
FERC 15-May-15 | waterbodies and waterbodies that support

sensitive species, include the following
information:

c. for both the summer and winter waterbody
construction methods, describe how the
streambed would be restored to re-establish
native substrate; and

Procedures). Additional details will be
provided in the FERC application.
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29. Describe the criteria used to determine the
planned waterbody crossing methods (e.g.,
frozen bed, dry open cut, wet open cut, Site-specific plans would be developed
horizontal directional drill [HDD]) for the during permitting for each crossing of a
various waterbody types that would be large river that would have braided
crossed by the Project. In addition, for major | channels. Some e)famples Of_ the cr.ossing
FERC 15-Mav-15 | Waterbodies and waterbodies that support plans are provided in Apper.1d|x.J (Site-
Y sensitive species, include the following Specific Construction Drawings: Site-
information: specific Waterbody Crossing Plans).
d. identify waterbody crossings for streams See section 2.3.11.2.1 (Pipelines) and
with braided channels, including the channel section 2.3.11.2.1.1 (Mainline)
migration zone, and indicate how the design
of the crossing would take these factors into
consideration.
30. IncluQe locations where Alaska LNG is The requested information concerning
considering use _Of the HDD method f°_f . selection criteria was submitted to the
waterbody crossings. De;crlpe the criteria FERC Docket (PF14-21-000) on
used to make that determmatlo.n aﬁd an September 30, 2015.
explanation for how the determination was ) )
made (see attachment A). For each of those The location of a.II proposed b_ur'ed_
FERC 15-May-15 | crossings, in the next draft of Resource trenchle.ss crogsmgs are prow.ded n
Report 2, include a site-specific crossing plan Appendix H (List of Waterpodles Crossed
and the results of geotechnical investigations _by thg Prgject). .Geotechnlcal )
with regard to the feasibility and likely success | nvestigations will be completed prior to
of the drill. Also include an analysis of the permitting, along with any contingency
contingency crossing method to be used if an crossing methods.
HDD could not be successfully completed.
Impacts from Project construction are
discussed in Section 2.3.11 (Potential
Construction Impacts and Mitigation
31. Include speci fi cs | MeasuresforSurface Water). Proposed
impacts on waterbodies from construction, waterbody crossing, width class, crossing
including width class, crossing method, and methods, and construction seasons are
time of year for construction. Include acreage | listed in Appendix H (List of Waterbodies
FERC 15-May-15 | of disturbance, duration of construction, Crossed by the Project). Acreages of

duration for reestablishment of vegetation,
and planned mitigation methods to minimize
the disturbance. (Section 2.3.8, add to
section, page 2-37)

disturbance would be determined during
FEED when ROW and Workspace
configurations are identified.

Appendix O (Alaska LNG Project
Procedures) addresses mitigation
measures for waterbody crossings and
restoration of riparian areas.
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. General mitigation measures to address
.32' Identify the mea;ures A'Iasl'<a LNG would the potential for frost bulb development
implement to minimize the likelihood of the are included in Section 2.3.12.2 1
FERC 15-May-15 pipeline crfeatlng frgst t.)UIbs in waterbodies (Pipelines). Additional information will be
(e.g., burying the pipeline deeper through provided in the FERC application after
these areas). (Section 2.3.8, add to section, consultation with the federal, state and
page 2-37) local regulatory agencies.
33. Include agency consultation with federal Agency correspondence is summarized in
and state agencies regarding contaminated Section 2.1.4 (Agency and Organization
§urfaF:e Watgrs and s.edlme.nts. If present, Consultations) and contained in Resource
identify sediments with toxic chemicals and a Report No. 1, Appendix D
description of the type of contamination (e.g., o S
FERC 15May15 | agricuttural, industrial). For waterbody l?;Lecfﬁelotﬁvffirrzofe'ifgﬁfgﬂ e A
crossings with contaminated sediments, - . ] .
describe measures to prevent or minimize re- | S€ction 303(d) impaired for water quality
suspension of sediments during construction. | (Se€ Section 2.3.7.5 [Impaired
(Section 2.3.10 on page 2-39) Waterbodies]).
34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for Hydrostatic testing would occur mainly in
hydrostatic test water. Include all surface the summer, with some testing in the
water sources of hydrostatic test water, shoulder seasons.
FERC 15-Mav-15 estimated quantity of water required, methods | Potential water sources and volumes are
y for withdrawal, and treatment of discharge. provided in Appendix L (Water Use Plan).
Currently, table 2.3.10-1 lacks placeholders to | Details on final source selection will be
describe the hydrostatic test process and filing | provided during permitting.
requirement. Include the following information
for hydrostatic testing:
a. timing of water withdrawals;
34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for
hydrostatic test water. Include all surface
water sources of hydrostatic test water,
FERC 15-May-15 estimated quantity of water required, methods | Water withdrawal rates will be provided

for withdrawal, and treatment of discharge.
Currently, table 2.3.10-1 lacks placeholders to
describe the hydrostatic test process and filing
requirement. Include the following information
for hydrostatic testing:

b. withdrawal rates;

during permitting.

2-xxviii




DockeTNo. PF1421-000

DocNo: USAI-PESRREGO00-

000002000
ALASKA LNG DRC\I/:T RESJ)URCH?EPORTNO. 2 DATE: JULY 15,2016
PROJECT ATER USE AND QUALITY REVISION: O
PuBLIC
Resource Report No. 2
Agency Comments and Requests for Information Concerning Project Description
Agency Date Comment Response/Resource Report Location
34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for
hydrostatic test water. Include all surface
water sources of hydrostatic test water, Potential water sources are provided in
FERC 15-May-15 estimated quantity of water required, methods | Appendix L (Water Use Plan). Details on
for withdrawal, and treatment of discharge. final source selection will be provided
Currently, table 2.3.10-1 lacks placeholders to | during permitting.
describe the hydrostatic test process and filing
requirement. Include the following information
for hydrostatic testing:
C. water sources;
34. Update table 2.3.10-1 with the surface
water use during the construction of each Hydrostatic testing would occur mainly in
Project component, including sources for the summer, with some testing required in
hydrostatic test water. Include all surface the shoulder seasons. Additives are not
water sources of hydrostatic test water, planned except in locations in the north
estimated quantity of water required, methods | slope, where bacteria may reside in a
FERC 15-May-15 | for withdrawal, and treatment of discharge. water source, or for holding water greater
Currently, table 2.3.10-1 lacks placeholders to | than 30 days. In any situation where
describe the hydrostatic test process and filing | additives would be used, the Project
requirement. Include the following information | representatives would work with the
for hydrostatic testing: permitting agencies on use and treatment
d. any chemicals that would be used to treat prior to discharge.
the hydrostatic test water;
34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for
hydrostatic test water. Include all surface
water sources of hydrostatic test water,
estimated quantity of water required, methods
for withdrawal, and treatment of discharge. Every effort would be made to discharge
Currently, table 2.3.10-1 lacks placeholders to | test water into the same watershed from
FERC 15-May-15 | describe the hydrostatic test process and filing | which it was drawn, to the extent

requirement. Include the following information
for hydrostatic testing:

e. discharge locations of test water to land
and/or surface waters. Describe how any
potential water discharges to frozen ground
would be managed, including measures that
would be implemented to minimize impacts
associated with these activities;

practicable. Additional discharge details
will be provided during permitting.
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FERC

15-May-15

34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for
hydrostatic test water. Include all surface
water sources of hydrostatic test water,
estimated quantity of water required, methods
for withdrawal, and treatment of discharge.
Currently, table 2.3.10-1 lacks placeholders to
describe the hydrostatic test process and filing
requirement. Include the following information
for hydrostatic testing:

f. method/procedure for documenting water
chemistry of test water prior to discharge to
ensure test water discharges meet ADEC
water quality standards (e.g., removal of
biocides);

Any testing of waterbodies would be per
permit requirements for the new discharge
general permit under development by
ADEC.

The General Permit is anticipated to be
issued in 2016.

FERC

15-May-15

34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for
hydrostatic test water. Include all surface
water sources of hydrostatic test water,
estimated quantity of water required, methods
for withdrawal, and treatment of discharge.
Currently, table 2.3.10-1 lacks placeholders to
describe the hydrostatic test process and filing
requirement. Include the following information
for hydrostatic testing:

g. measures Alaska LNG would implement to
eliminate transporting noxious and invasive
species that could be present in hydrostatic
test water discharge; and

Test water would be discharged into the
same watershed from which it was drawn
to the extent practicable. In addition, the
Noxious/Invasive Plant and Animal
Control Plan (Appendix K of Resource
Report No. 3) would be followed to avoid
the introduction of exotic species into a
water body.

FERC

15-May-15

34. Update table 2.3.10-1 with the surface
water use during the construction of each
Project component, including sources for
hydrostatic test water. Include all surface
water sources of hydrostatic test water,
estimated quantity of water required, methods
for withdrawal, and treatment of discharge.
Currently, table 2.3.10-1 lacks placeholders to
describe the hydrostatic test process and filing
requirement. Include the following information
for hydrostatic testing:

h. mitigation measures and control devices
that would be implemented to minimize
environmental impacts. (Section 2.3.10, add
to section, page 2 39).

Anticipated discharge details and
mitigation measures are provided in
Appendix O (Alaska LNG Project
Procedures).
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Potential sediment impacts are described
in Sections 2.3.11 (Potential Construction
Impacts and Mitigation Measures for
35. Describe potential sedimentation impacts Surfacg Water), 2.3.12 (Pot'e'nt|a.|
. h . : Operational Impacts and Mitigation
FERC 15-May-15 | associated with construction and operation.
(Section 2.3.10, add to section, page 2-38) Measurgs for Surfac.e Water), 2.4.3
' ’ (Potential Construction Impacts and
Mitigation Measures for Wetlands), and
2.4.4 (Potential Operational Impacts and
Mitigation Measures for Wetlands).
36. Describe wastewater handling at each Wastewater handling is described in
compressor station site and the GTP. Resource Report No. 1. Potential impacts
Resource Report 1 lists a number of potential to water resources from wastewater are
FERC 15-May-15 | methods, including storage on site, trucking to | included in Section 2.3.10.2.1.5 (Surface
an approved disposal site, or disposal onsite Water Resource Impacts and Mitigation
in an approved septic system. (Section During Construction and Operation of
1.5.2.3, page 1-45) Construction Camps).
37. Include any applicable agency
correspondence/comments from state or
federal agencies regarding mitigation of
wetland impacts, plans for restoration of
forested wetlands, special permits required for | Correspondence related to the Project is
construction within wetlands, and special included in Resource Report No. 1,
FERC 15-May-15 | permit conditions. Describe the results of Appendix D. Discussions regarding

meetings to determine wetland permitting
requirements with the EPA and USACE. If
any agency recommendations would not be
carried out, include specific reasons and
identify if Alaska LNG is planning other
mitigation measures.

mitigation requirements will be ongoing
through to the filing of permit applications.
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Sections 2.4.3 (Potential Construction
38. Include the temporary and permanent Impacts and Mitigation Measures for
acreage of each wetland type that may be Wetlands) and 2.4.4 (Potential
affected during construction and operation. Operational Impacts and Mitigation
Currently, appendix G only includes acreage Measures for Wetlands) include estimates
affected by operation; no column is provided of impacts by wetland type. A detailed list
for acreage of wetlands affected by of the individual wetland impacts is
construction. (Appendix G, Wetland Impact provided in Appendix E (Wetland Impact
Table) Include justification for the planned Tables).
construction right-of-way width through An overview of construction in wetlands is
FERC 15-May-15 | wetlands. In addition, describe, in detail, the : ) .
) ; B provided in Section 1.5.2.3 (Onshore
construction methods, the location of staging - ) )
. Pipeline Construction Execution and
areas, and the recommendations that were
. Procedures) of Resource Report No. 1.
made by federal, state, and local agencies, . o
) . General construction and mitigation
and how their recommendations would be . . .
imolemented. If anv agenc measures are included in Appendix O
P » Y agency . (Alaska LNG Project Procedures).
recommendations would not be carried out, ] - )
include specific reasons and identify if Alaska | Information on.specmc locations Whgre
LNG is planning other mitigation measures. the proposed right-of-way (ROW) width
(Section 2.4.4., add to section, page 2-47) would be greater than 75 feet within
wetlands is provided in Section 2.6.2.
29' S:jiii;gtie :r:?jrga:t:]c::rl]uzreo;liz?];:]se A summary of wetlands in the Project area
FERC 15-May-15 PP t ' . . is described in Section 2.4 and 2.4.2
summary of wetland resources in the Project (Existing Wetland Conditions)
area. (Section 2.4, first paragraph, page 2-43) 9 '
40. Include a summary of the elements of the
blasting plan related to potential impacts on See section 2.4.3.2.1.1 (Mainline -
FERC 15-May-15 | wetlands and waterbodies, as well as Blasting) and Blasting Plan (Resource
associated mitigation for these impacts. Report No. 6, Appendix B).
(Section 2.4.4, add to section, page 2-47)
General and site-specific wetland crossing
plans will be provided in Appendix | of the
FERC application as applicable.
. . ) ) No special use wetlands have been
41. Include information regarding major . - - ) .
" identified within the Project footprint
wetland complexes and sensitive wetlands . . .
. . . (Section 2.4.3.2.1.1 7 Special Use
that would be disturbed during construction Wetlands)
FERC 15-May-15 | and operation of the Project and describe the ’

effects of construction and operation on these
wetl ands as well as Al
mitigation measures.

Information on the wetland resources
disturbed during construction are
discussed in Sections 2.4.3 (Potential
Construction Impacts and Mitigation
Measures for Wetlands) and 2.4.4
(Potential Operational Impacts and
Mitigation Measures for Wetlands).
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Information on locations where Additional
42. Identify and describe the specific wetlands | Temporary Workspace is proposed to be
FERC 15-May-15 | where staging areas would likely be more located within 50 feet of wetlands and
extensive than At ypi cq waterbodies is provided Section 2.6.1 and
Table 2.6.1-1.
An overview of construction in wetlands is
provided in Resource Report No. 1,
Section 1.5.2.3 (Onshore Pipeline
Construction Execution and Procedures)
43. Define the parameters that would be used and the W|nter and Per_mafrost .
) . Construction Plan that is an Appendix to
as to when winter and summer construction Resource Report No. 1. Generally. the
FERC 15-May-15 | techniques would be implemented through . p - . Y,
. ) selection of winter construction was based
wetlands. (Section 2.4.4, add to section, page
2-47) on the presence of permafrost and thaw-
sensitive soils (ROW Mode 1) and
relatively flat terrain with water sources
available to enable frost packing (ROW
Mode 2) and construction of ice pads or
ice travel lanes.
4‘1." .DI.SCUSS mitigation sequencing (|.e.., avoid, Temporarily disturbed wetland areas
minimize, and compensate) for potential . )
wetland impacts (particularly forested would be restored in accordance with the
FERC 15-May-15 P p y . A Project Restoration Plan. A draft Wetland
wetlands and other wetlands in which an o ) )
) . Mitigation Plan is being developed for the
extended period of recovery is expected). FERC application
(Section 2.4.8, entire section, page 2-48) PP '
45. Address the Proje . .
FERC 15-May-15 | Executive Order 11988, Floodplain Comment addressed in Section 2.5
(Floodplains).
Management.
Agency correspondence is summarized in
46. Include any applicable agency Section 2:1.4 (Agency an-d Organlzatlon
. L Consultations) and contained in Resource
consultation that has occurred to determine if . )
L L Report 1, Appendix D. Currently there is
new facilities would be located within no correspondence related to agenc
FERC 15-May-15 | designated floodplains or flood storage areas .p ; s g 'y
e consultation regarding facility siting in
and what mitigation would be needed to ) " )
S floodplains. Additional analysis and
construct aboveground facilities in these . .
. ) . consultation with federal and state
areas. (Section 2.5, entire section, page 2-49) . ) . .
regulatory agencies will be provided in the
FERC application.
47. Include a more detailed discussion for the
analysis that determines the limits of coastal See Sections 2.5.1 (Peak Flows and
flooding. Include the extent of coastal flooding | Flooding Analyses), 2.5.2 (Liquefaction
FERC 15-May-15 compared with the Project siting criteria. Facility), and 2.5.3 (Interdependent

(Section 2.5.1, first paragraph, on page 2-50)
Also, include a more detailed discussion of:
a. any permanent removal of flood storage
capacity within a floodplain;

Project Facilities); and Appendix Q
(Project Pipeline 1 Floodplain Analysis
Techniques).
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FERC

15-May-15

47. Include a more detailed discussion for the
analysis that determines the limits of coastal
flooding. Include the extent of coastal flooding
compared with the Project siting criteria.
(Section 2.5.1, first paragraph, on page 2-50)
Also, include a more detailed discussion of:

b. alternatives to avoid the removal of flood
storage capacity;

See Sections 2.5.1 (Peak Flows and
Floodplain Analysis), 2.5.2 (Liquefaction
Facility), and 2.5.3 (Interdependent
Project Facilities).

FERC

15-May-15

47. Include a more detailed discussion for the
analysis that determines the limits of coastal
flooding. Include the extent of coastal flooding
compared with the Project siting criteria.
(Section 2.5.1, first paragraph, on page 2-50)
Also, include a more detailed discussion of:

c. the coastal and riverine floodplains near the
GTP facilities;

See Section 2.5.3.2 (GTP).

FERC

15-May-15

47. Include a more detailed discussion for the
analysis that determines the limits of coastal
flooding. Include the extent of coastal flooding
compared with the Project siting criteria.
(Section 2.5.1, first paragraph, on page 2-50)
Also, include a more detailed discussion of:

e. the existing site-specific floodplain
conditions for waterbodies crossed by the
planned pipeline facilities. Include a milepost
infout table of floodplains crossed; and
(Section 2.5.2, first and second paragraph, on
page 2-50)

See Section 2.5.3.1 (Pipelines).

FERC

15-May-15

47. Include a more detailed discussion for the
analysis that determines the limits of coastal
flooding. Include the extent of coastal flooding
compared with the Project siting criteria.
(Section 2.5.1, first paragraph, on page 2-50)
Also, include a more detailed discussion of:

f. construction activities that could impact
floodplains or impede natural flooding.
(Section 2.5.3, first and second paragraph, on
page 2-52)

See Section 2.5.4 (Potential Construction
Impacts and Mitigation Measures for
Floodplains).
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See Sections 2.5.4 (Potential Construction
Impacts and Mitigation Measures for
Floodplains) and 2.5.5 (Potential
48. Include site-specific potential construction | Operational Impacts and Mitigation
and operational impacts and mitigation Measures for Floodplains).

FERC 15-May-15 measures for floodplains crpssed by all Based on pr.e.-FE.ED information, gengric
Project components. (Section 2.5.3, second BMPs for mitigating potential floodplains
paragraph, page 2-52 and Section 2.5.4, first | impacts are cited in the text. During
paragraph, page 2-52) FEED, site-specific impacts based on

crossing designs and site constraints
would be identified and more focused
mitigation measures developed.
Issues that should be addressed in the See Section 2.5.4 for general aufeis and
resource reports and considerations for the spring flooding impacts / mitigation; and
Environmental Impact Statement, based on 2.5.4.2 (Potential Construction Impacts
FERC team observations at the Prudhoe Bay and Mitigation Measures for Floodplains/
Unit (PBU): Interdependent Project Facilities).

FERC 6-Dec-15 f. water flow management and flooding due to | The effect of aufeis and flooding of the
spring thaw and break-up on the rivers that Dalton Highway in 2015 is cited in the text.
pass through the PBU. Resource reports See Section 2.5.3.2 (GTP). However, pre-
should address the potential impact of the FEED plans have not fully addressed this
Alaska LNG planned facilities and access potential in light of subsequent highway
roads on flooding during annual spring break- | repairs and the building of a dike following
up and vice versa the 2015 floods.

) ) See Section 2.5.3.2 (GTP).

The Dalton Highway between highway . See Section 2.5.4 for general aufeis and
mileposts (MP) 378 and 413 (Deadhorse is . L e
located at highway MP 414) was closed due Spring ﬂoodlngilmpacts ! mlFlgatlon, and
to flooding and higher than normal water from 2'5'4'2. ‘(PoFentlaI Construction Impach

L and Mitigation Measures for Floodplains/
the Sag River in June of 2015. Resource ) L

) Interdependent Project Facilities).

FERC 6-Dec-15 rgpor.ts should addr.ess the I’ISk.S tq the ) )
pipeline and operation of the pipeline due to | The effect of aufeis and flooding of the
impacts of the annual spring break-up on the Dalton Highway in 2015 is cited in the text.
North Slope, with emphasis on the Sag See Section 2.5.3.2 (GTP). However, pre-
Ri v er 0 &ltgchge the Dalton Highway FEED plans have not fully addressed this
or flood areas of the project during potential in light of subsequent highway
construction and operation. repairs and the building of a dike following

the 2015 floods.
MPs 473 to 474 - The Tanana River crossing
could be complicated due to the combined
width of the river and adjacent floodplain. A
FERC 6-Dec-15 site-specific crossing plan for both the To be provided in the FERC application.

floodplain and the river (see section V.B.9 of
the FERC Wetland and Waterbody
Construction and Mitigation Procedures) is
warranted.
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The report mentions that up to 20 carriers may
come to Nikiski per month and discharge of
National Marine ballagt water would be |nvolveq. There is also Carriers would have oil discharge
. ) . mention that there could be spills of fuels, ; ; .
Fisheries Service . . prevention and contingency plans in place
. 17/18 - lubricants, or solvents. The applicants need to . . . )
(NMFS) Habitat ) to protect against spills. Spill prevention
. Mar - 15 make sure that they appropriately assess L A .
Conservation otential impacts to NMES trust resources mitigation measures are discussed in
Division (HCD) p B P . Sections 2.3.11 and 2.3.12.
from discharges and spills, as well as from
construction activities, in the context of
impacts to water quality
Water quality data would not be collected
Water Use and Quality - The NPS is very for every stream or waterbody. Some
interested in the water use and quality report, measurements are taken during fisheries
. particularly the data regarding water use and studies that provide anecdotal information
National Park . o . j ; )
Service (NPS) 6-Apr-15 guality specific to water body crossings in the and can be provided in the FERC
DENA vicinity. The applicant states that application. Only published data found in
details will be provided in subsequent reports; | agency databases have been used to
the NPS will comment at that time describe the water quality for resources in
the Project area.
Wetlands Resources - The wetlands data
collection methods and classifications
described in this chapter are consistent with Section 2.4 (Wetland Resources) and the
NPS data requirements. This report does not subsections within have been updated
NPS 6-Apr-15 . o ) . ; . . .
include specifics on wetlands in or adjacentto | with the latest information available for the
DENA. The applicant states that details will be | Project Revision B footprint.
provided in subsequent reports; the NPS may
have additional comment at that time
A Noxious/Invasive Plant and Animal
Appendix A (ActivityZErosion Control) - The Control Plan has been developeq
- ; (Resource Report No. 3, Appendix K).
NPS suggests that the activity of erosion . o .
control may also impact the areas of Site-specific Public Land Use and
NPS 6-Apr-15 ~ y P - - Recreational Use Coordination Plans
Al ntroducti on o fic Usesands . L .
. N would be developed in coordination with
Public Lando6, and may

navigation

the land managing agency and filed after
permitting for public lands crossed by the
Project (see Resource Report No. 8).
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Comment acknowledged. Project
Provide a Jurisdictional Delineation Report representatives have already indicated to
(JDR) a minimum of two months prior to the USACE that they will not seek a
sending in a complete application so we have Jurisdictional Determination for the
time to complete the review, a completed wetlands but assume all wetlands found
jurisdictional determination is needed for an are jurisdictional as per the USACE
application to be considered complete. An guidance letter 08-02 (June 2008). The
aquatic site assessment will be required when | USACE has reviewed the wetland
USACE 2-Apr-15 the Final Environmental Impact Statement is mapping completed north of Livengood
published in the Federal Register. Guidance and provided its concurrence with the
for JDRs can be found in SPN-2010-45, mapping results. Project representatives
Consultant Supplied Jurisdictional have since provided the USACE with
Determination Reports on the Corps website wetlands data collected south of
at Livengood in March, 2016 and recent
http://www.poa.usace.army.mil/Missions/Regu | correspondencein di cat es t he
latory/SpecialPublicNotices.aspx acceptance of the mapping completed to
date south of Livengood.
The USCG is currently conducting a
Each proposed bridge across a navigable navigability determination of the
5/15/2015 i indivi bodies crossed by the Project.
(FERC DR Waterwa¥ may requ.lre gn individual Coast water y )
USCG Attachmen Gua.rd Bridge Permlt. Itis nepe;sary that the Impacts from Project construction are
tD) EIS mcluc!e a dgtalled descrlpthn of each discussed in Section 2.3.11 (Potential
crossing, including all potential impacts. Construction Impacts and Mitigation
Measures for Surface Water).
Project representatives have provided
PTTL River Crossings -Similarly, we proposed waterbody construction methods
recommend the 4 or 5 river crossings of the in multi-agency workshops, and have also
PTTL should be above ground on VSM and met with ADF&G staff to ensure methods
elevated at least 7 feet or more above ground. | @@ protective of water quality and
If the PPTL pipe is buried we suggest using anadromous fisheries. In meetings with
an HDD crossing for each of the 4 or 5 rivers | the U.S. Fish and Wildlife Services
that will need to be crossed. Bisecting the (USFWS), senior staff have indicated
river bank with a trench creates an unstable deference to the ADF&G for decisions on
situation whereby the bank erodes back into water crossing methodologies.
adjacent wetlands. This is a very difficult Updated discussion of alternatives is
USFWS 3-Apr-15 situation to remedy once the erosion has provided in Section 10.4.3.4 (PTTL River

taken place. The trenched Badami pipeline
crossing of the east channel of the
Sagavanirktok River is an example of the
erosion and habitat degradation that can
occur due to river bank erosion following
trenching. Feedback we received at the recent
agency workshop indicated the Applicants
may think an HDD crossing is too problematic
on the North Slope. However, HDD appears to
be proven technology on the North Slope

Crossings) of Resource Report No. 10
(Alternatives).

Impacts relative to water resources are
discussed in Sections 2.3.9.2 (Potential
Construction Impacts and Mitigation
Measures for Surface Water/
Interdependent Project Facilities) and
2.3.12.2 (Potential Project Operational
Impacts and Mitigation Measures for
Surface Water/Interdependent Project
Facilities) of this Resource Report.
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2.3.1 - Marine Environment: The Service has
concerns about invasive marine species that
may be transported and released in ship Adherence to the USCG 33 C.F.R. 151
ballast water from the approximate 20 carriers | regulations would minimize the likelihood
USFWS 3-Apr-15 per month loading at the Liquefaction Facility. of Project-related vessel traffic introducing
We look forward to reviewing the several aquatic invasive species. This is
ballast-water BMPs to minimize adverse addressed in Resource Report No. 3.
impacts to the marine environment in
subsequent drafts of RR2.
2.4.4 through 2.4.7 - We look forward to the
next draft of RR2 where the descriptions will
USFWS 3-Apr-15 be provided for: 2.4.4 Wetland Crossings, Section 2.4 (Wetlands) and the
P 2.4.5 Wetland Functional Analysis, 2.4.6 subsections within have been updated.
Special Use Wetlands, and 2.4.7 Forested
Wetlands.
2.4.5 - Wetland Funct!onal Ana.ly5|s:. The Several Wetland Functional
Service would appreciate working with AK .
. . Assessment/Aquatic Site Assessment
LNG and the Corps with the selection and
- . methods have been evaluated to date and
application of wetland functional analyses, . . .
. . Project representatives have met with the
since 1) the methodology is not well- . )
. USACE to receive comment and final
developed for much of the area in the recommendations on an approoriate
USFWS 3-Apr-15 proposed pipeline corridor, 2) this has pprop

implications for the amount and type of
compensatory mitigation, as well as the
potential compensatory mitigation provider(s),
and 3) a large project like the AK LNG could
set a precedent for other projects (big and
small).

methodology. See Section 2.4.2 (Existing
Wetland Resources, Wetland Functional
Assessment). The FERC application
would contain the results of subsequent
agency discussions and the selected
methodology.
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2.5 - Floodplains: In addition to surface water
(and potentially high water tables) many
floodplains also include a meander plain (or
meander belt) where the watercourse
meanders back and forth across the
floodplain. Often the channel mpvement IS Site-specific plans would be developed for
very slow over many years, butitcan alsobe | o5ch crossing of a large river that has
substantial and quick in response to single braided channels at the time of crossing.
event; such as ice jams. Given the gxpected Some examples of the crossing plans are
Iong life of this prOJ_ect and the potential for provided in Appendix J (Site-Specific
rapid and substant.lal channel pIanformA Construction Drawings: Site-specific
USFWS 3-Apr-15 ch fr" nges | n. A I_ a srlf/eisotlge u Waterbody Crossing Plans), and the
Service rz.ecor.nmends !ncludlng a discussion construction methods are described in
for how p|pel.|ne f:r055lngs across the Appendix O (Alaska LNG Project
meander plalr! will be addressed. One o Procedures) and Resource Report No. 1,
recommendatloq would be to bury the pipe in Section 1.5.2.3 (Onshore Pipeline
the meander plain at. the same depth gs the Construction Procedures).
depth across the active channel, and include
the same scour protection measures.
Attempting to maintain the current channel
planform by hardening
unregulated rivers should be discouraged and
is likely to fail at some point during the life of
the pipeline.
2.5.2 - Interdependent Facilities: Not sure Comment acknowledged. Reference
USFWS 3-Apr-15 what A 2. 5idtherfiestfsenterce of the '
removed.
last paragraph.
Site-specific plans would be developed for
each crossing of a large river with braided
channels at the time of crossing. Some
Appendix D - Hydrology Maps: Beaded examples of the crossing plans are
streams, such as the one in Section 9 on this | provided in Appendix J (Site-Specific
page, are relatively uncommon and likely Construction Drawings: Site-specific
provide important ecosystem functions and Waterbody Crossing Plans), and the
USFWS 3-Apr-15 optimal habitat for foraging fish. Recommend | construction methods are described in

minimizing their disturbance. For a recent
article, see Arp et al. 2015.
http://www.biogeosciences.net/12/29/2015/bg-
12-29-2015.html

Appendix O (Alaska LNG Project
Procedures) and Resource Report No. 1,
Section 1.5.2.3 (Onshore Pipeline
Construction Procedures).

A discussion of potential impacts to fish
habitat from pipeline construction is
provided in Resource Report No. 3.
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Appendix F - Wetland Resource Maps, Point
Thomson Corridor: The legend indicates
yellow hatching is upland, but a yellow
hatched area in Section 10 has been field The field verification National Wetlands
USFWS 3-Apr-15 verified as PEM1/SS1B. Does this indicate Inventory (NWI) code was removed and it
preliminary desktop mapping identified this is now labeled with a feature ID.
area as upland, but it has been changed
based on field verification? If so, final wetland
map boundaries should be updated.
Appendix F - Wetland Resource Maps,
Mainline Corridor: Here and elsewhere, a
description for wet | aj Thisdefinitionis clarified in Section
provided in RR2, Section 2.4.1, National 2.4.1.1 (Cowardin Classification Codes).
Wetl and I nventory (NW|ADisturbedo includes
FwW -Apr-1 . : :
USFWS 3-Apr-15 to represent disturbed areas (uplands and/or previously impacted by human
wetlands?), but is not an official NWI system- development, including all roads, gravel
level code. The designation is useful, pads, buildings, and farmland.
however, and should be described in Section
24.1.
Appendix F - Wetland Resource Maps,
Mainline Corridor: Curious, starting with
Sheet A-65 to at least A-68, what feature is
responsible for designating the narrow center-
line corridor as uplands bisecting wetlands
ing | locks of upl ?
gﬂigf’:i‘: g t'ggcggie; 1b ZT]OSWZ :z;z?ssite Comment acknowledged. The symbology
USFWS 3-Apr-15 ’ ' has been updated in Appendix F (Wetland

confirmation of PSS1/EM1B in this narrow
upland corridor. The imagery does not
suggest an abandoned road or other right-of-
way. If this narrow corridor is truly uplands,
the Service appreciates AK LNG for taking
advantage of abandoned previously disturbed
areas.

Mapping).
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Appendix F - Wetland Resource Maps,

Mainline Corridor: Why is this section of the

pipeline corridor from the Tatalina

River/Washington Creek Valley to the

Chatanika River down low in the wetlands on

the Minto Flats area, when about 1-2 miles to

the east on the toe of the mountain slopes the

NWI indicates much of the route would be in . .

USFWS 3-Apr-15 uplands. North of this area from the Tolovana Qgpii?sdlt)r(]g Igvev\jgi?)r;dR'\gingga)linivr;ent
River to the Tatalina River (Sheets T-74 to 77) P 9 '
the pipeline corridor follows the ridgeline in
uplands, and south of this area from the
Chatanika River to Goldstream Creek (Sheets
T-80 to 82) the pipeline corridor is further up
the slope where there are more uplands than
wetlands (like the corridor on Sheets T-78 to
79 could be).

Comment acknowledged. Resource
Report No. 10, Section 10.4.2 discusses

USFWS 3-Apr-15 More uplanq routing is prefgrable from a Fhe efforts underta}ken to avoid Wgtland

wetland avoidance standpoint. impacts. The Project representatives
continues to evaluate opportunities to
avoid and minimize wetland impacts.

Appendix F - Wetland Resource Maps,

Mainline Corridor: It appears the pipeline

ROW will be to the west of the railroad ROW

where more wetlands are likely to be Comment acknowledged. Further options

encountered. The NWI suggests fewer . - ;
to optimize Route Revision B are being

USFWS 3-Apr-15 wetlands may be encountered east of the - )

- : evaluated. Additional detail would be
railroad ROW, but that would require the . ; N
L . T provided in the FERC application.
pipeline to cross the railroad twice instead of
not at all in this area. The pipeline does,
however, cross the railroad at several points
south of here.
Appendix E - Suggest the text of RR2 (about 8
USFWS 3-Apr-15 MB) be separated from Appendix E (about Comment acknowledged.

224 MB) to make the text of RR2 faster to
advance and review.
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GROUNDWATER RESOURCES

4-Dec-15 Letter Miller, Fred 16. There is a community concern that the | Project representatives have met
groundwater may be negatively impacted | with community members in
by the Alaska LNG plant operations and its | multiple venues about potential
construction. The project should | impacts to groundwater resources
investigate these concerns and provide a | from Project construction and
baseline model that can be periodically | operation. To address these
visited over the life of the project to | concerns, a local groundwater
determine if water quality deterioration | study is planned in the proposed
occurs. Liquefaction Facility Project area.
27-Oct-15 Meeting FERC Public | Concerns raised by attendees about local | The results of these studies would
Transcript Scoping water table with water use by the LNG | help inform future discussions with
Meeting T | facility. the community.
Nikiski Resource Report No. 2, Sections
27-Oct-15 Meeting FERC Public | Concerns raised by attendees over | 2.2.8 and 2.2.9, address potential
Transcript | Scoping potential contamination of ground water | impacts to groundwater and
Meeting i | from the LNG facility. Sections 2.3.11 and 2.3.12 address
Nikiski impacts to surface water.
27-Oct-15 Meeting FERC Public | Would construction or operation impact the
Transcript Scoping water wells? How would this project impact
Meeting i | our water table?
Nikiski
27-Oct-15 Meeting FERC Public | How would the project monitor the ground
Transcript Scoping water wells during construction and
Meeting T | operation?
Nikiski
27-Oct-15 Meeting FERC Public | Would the project test the water wells to
Transcript Scoping obtain a baseline for salinity and/or
Meeting i | contamination?
Nikiski
4-Dec-15 Letter Mayor Does the project plan any on-site sewage | See Resource Report No. 2,
Navarre disposal (septic systems), or will all effluent | Section 2.3.11.1.2.8 (Domestic
(Kenai be treated and pumped offshore? Wastewater).
Peninsula
Borough
[KPB])
27-Oct-15 Meeting FERC Public | How would the project impact the septic | Because a temporary wastewater
Transcript Scoping systems in the area? treatment facility is planned to be
Meeting i used, the potential to impact local
Nikiski septic systems would be avoided.
In addition, vehicles would only be
used within the proposed Project
footprint or on existing access
roads.
4-Dec-15 Letter Mayor If the project drills wells for its water | Groundwater studies are planned
Navarre source, has it considered a community | to further assess potential
(Kenai outreach program and response plan | groundwater yield at the
Peninsula should nearby property owners notice a | Liquefaction Facility site. The
Borough) drop-off in water pressure or water quality | results of these studies would help

from their existing wells?

inform future discussions with the
community. Outreach  to
community stakeholders would
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continue throughout the Project
lifecycle.
Letter Mayor In the possibility that the project choosesto | The principal objective of the
Navarre fulfill its water needs from wells at the plant | planned 2016 hydrogeological
(Kenai site, has it considered measuring the flow | program is to explore and
Peninsula and quality at all private wells in the area of | characterize local groundwater
Borough) the plant site before construction starts to | conditions, including determining
provide baseline data should any property | aquifer yield and radius of influence
owner's wells develop problems at a later | from pumping activities.  After
date? completion of the planned studies,
potential future monitoring
programs would be evaluated to
determine necessity.
27-Oct-15 Meeting FERC Public | There is a concern about the amount of | See response above.
Transcript Scoping water the LNG plant intends to use.
Meeting ]
Nikiski
IMPACTS TO WETLANDS AND WATERBODIES
11-Nov-15 Letter Strasenburgh | am concerned about the pipeline crossing | The  Mainline  would  cross
of the mouth of Troublesome Creek in | Troublesome Creek adjacent to
Denali State Park. and on the west side of the Parks
Highway. It would not cross the
mouth of the creek.
12-Nov-15 Letter Trudeau The natural gas industry also uses | The Resource Reports and Federal
products that contain a variety of | Energy Regulatory Commission
dangerous chemicals that would be | (FERC)-prepared Environmental
released into our environment. It would be | Impact Statement (EIS) would
a necessity for those conducting the | evaluate potential impacts from
Environmental Impact Statement to | construction and operations of the
consider those risks and how they could | Project. Plans to reduce risks to the
possibly affect the areas surrounding the | human environment have been
proposed route. developed and would be refined in
later Project stages, including Spill
Prevention, Control, and
Countermeasure Plans.
12-Nov-15 Letter Trudeau Kenai National Wildlife Refuge....quality | The proposed Project would not be
and quantity of surface water resources | in proximity to the Kenai National
[from erosion] can be altered by pipeline | Wildlife Refuge (NWR).
construction....runoff of herbicides...fish
populations at risk...
10-Nov-15 Letter Wolff  (West | Project would be detrimental to wetlands The Project design would avoid or
Chester minimize impacts to wetlands to the
University) extent practicable and technically
feasible.
3-Dec-15 Letter Anonymous 4. Necessity of hydrologic studies. Hydrologic studies are conducted
to support permitting with the
Alaska Department of Fish and
Game (ADF&G) for crossing
waterbodies, to provide for
adequate protection of fisheries.
27-Oct-15 Meeting FERC Public | Cook Inlet has very high volatile tide | Comment acknowledged. Multiple
Transcript Scoping fluctuations. years of data on currents near the
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Meeting T proposed area for construction of
Nikiski marine  facilites have been
collected.
27-Oct-15 Meeting FERC Public | Can the project provide detailed maps that | See  Appendix F  (Wetland
Transcript Scoping show the wetlands and classification types | Mapping) of Resource Report No.
Meeting T | of wetlands in the pipeline route on the | 2.
Nikiski Kenai Peninsula?
29-Oct-15 Meeting FERC Public | Why will the pipeline not cross the river on | The Mainline would cross a narrow
Transcript Scoping a narrower spot near Troublesome Creek? | stretch of Troublesome Creek
Meeting i | There is concern about the pipeline route | adjacent to the Parks Highway and
Trapper Creek | crossing the Troublesome Creek area | a narrow location of the Chulitna
where people use the trail, which also has | River with an under-the-water
a bear population. crossing method south and west of
the Troublesome Creek crossing.
18-Nov-15 Meeting FERC Public | There are a lot of marsh lands on the | Project representatives are
Transcript Scoping proposed route near Tyonek. Concern for | required to meet United States
Meeting i | wetlands drying up after digging in the | Army Corps of Engineers (USACE)
Tyonek area. and FERC requirements for
maintaining surface drainage and
hydrologic connectivity in wetlands
during and after construction
Refer to the Wetland and
Waterbody  Construction  and
Mitigation Procedures in Appendix
O of Resource Report No. 2.
19-Nov-15 Meeting FERC Public | The project should work to minimize the | The Project footprint has been
Transcript Scoping footprint of the utility corridor near the | minimized to the extent practicable
Meeting i | Yukon River. The project should minimize | and is depicted in Appendix A of
Fairbanks negative environmental impacts. Resource Report No. 1.
Environmental impacts are
addressed in Resource Reports
Nos. 21 9.
19-Nov-15 Meeting FERC Public | The Minto Flats wetland area has extreme | Comment acknowledged. See
Transcript Scoping value. responses below to specific U.S.
Meeting T Environmental Protection Agency
Fairbanks (EPA) questions on wetlands dated
4-Dec-15 for further information.
19-Nov-15 Meeting FERC Public | Discussion about where the route crosses | See Appendix A of Resource
Transcript Scoping the Yukon River. Report No. 1 for a mapbook
Meeting T detailing the route. The route
Fairbanks would be west of the Yukon River
highway bridge.
4-Dec-15 Letter EPAT Seattle, | Water Use - Identify existing and potential | Refer to the Water Use Plan
WA surface water locations where water | provided in Appendix L of Resource
withdrawal for project construction and | Report No. 2 for the preliminary
operation would occur. Provide the water | estimates of water required for
withdrawal locations on a map construction and operations. The
volumes and sources required to
provide the necessary water will be
further described in the FERC
application.
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4-Dec-15 Letter

EPAT Seattle, | Water Use - Characterize each water
WA resource and identify its surface area,
maximum depths, available volume of
water, volume of proposed withdrawal,
depth to freezing, and presence/absence
of resident and/or anadromous fish
species

Water sources identified to date
include information on water
quality, volume, and fish
presence/absence. Preliminary
information on fish presence/
absence is provided in Resource
Report No. 3, Section 3.2.

4-Dec-15 Letter

EPA'T Seattle, | Water Use - Identify the maximum water
WA requirements (gallons per day) for project
construction and operation

Refer to the Water Use Plan
provided in Appendix L of Resource
Report No. 2 for the preliminary
estimates of water required for
construction and operations.

4-Dec-15 Letter

EPAT Seattle, | Water Use - Identify any mitigation
WA measures/commitments, such as
establishing water withdrawal rates, timing
of water withdrawal, and screening to
avoid impacts to fish

Preliminary mitigation measures
are identified in Resource Report
No. 2, Sections 2.3.9.2.1.1
(Mainline), 2.3.9.2.1.4 (Pipeline
Associated Infrastructure), and
2.3.9.22.2 (GTP  Associated
Infrastructure). The Water Use
Plan is provided as Appendix L of
Resource Report No. 2.

4-Dec-15 Letter

EPA'T Seattle, | Water Use - Identify monitoring activities to
WA ensure that fisheries resources are
protected

ADF&G permit conditions would be
implemented during construction.
If monitoring would be required,
then it would be implemented. In
addition, the Environmental
Inspectors  would monitor the
construction area and activities to
ensure that all protective measures
outlined in the mitigation plans
(e.g., Alaska LNG Project Plan and
Procedures) are adhered to.

4-Dec-15 Letter

EPAi Seattle, | Wetlands, Aquatic Resources, and
WA Riparian Areas - Describe the appropriate
and practicable steps taken to avoid,
minimize, and compensate for unavoidable
impacts to wetlands, aquatic resources,
and riparian areas. Alternatives should
consider options for avoiding and
minimizing wetland impacts leading to the
development of the LEDPA

Avoidance and minimization of
wetland impacts have been
incorporated into Project design as
much as is practicable and
technically feasible. Discussions
about potential compensatory
measures would be initiated with
the appropriate state and federal
agencies prior to submittal of a
FERC application. Preliminary
mitigation measures are provided
in Resource Report No. 2, Section
244  (Potential  Construction
Impacts and Mitigation Measures
for Wetlands). Least
Environmentally Damaging
Practicable Alternative (LEDPA)
analysis will be provided with the
FERC application.

4-Dec-15 Letter

EPAT Seattle, | Wetlands, Aquatic Resources, and
WA Riparian Areas - Integrate NEPA process

Comment acknowledged. A permit
would be filed with USACE around
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with the Clean Water Act Section 404
permitting process

the time of filing the FERC
application.

4-Dec-15 Letter

EPA'T Seattle, | Wetlands, Aquatic Resources, and
WA Riparian Areas - Characterize acreages,
habitat types and quantify areas of
wetlands and aquatic resources within the
project area i include their location and
information on aerial photograph maps

A full description of wetlands is
found in Resource Report No. 2,
Section 2.4 (Wetland Resources),
mapping of wetlands on aerial
imagery and U.S. Coast Guard
(USCG) mapping is provided in
Appendix F (Wetland Mapping) of
Resource Report No. 2.

4-Dec-15 Letter

EPAi Seattle, | Wetlands, Aquatic Resources, and
WA Riparian Areas - For the proposed natural
gas pipeline, map jurisdictional waters of
the United States using aerial photo
interpretation within a minimum 1,000 feet
corridor. Conduct field delineation of
wetlands within a minimum 300-ft wide
corridor, as agreed to by the EPA and the
Corps for other Alaska pipeline projects

See response above for mapping.
Field delineation of wetlands was
conducted in accordance with
guidance provided by the EPA and
USACE. Delineation reports are
provided in Appendix G (Field
Survey Reports) of Resource
Report No. 2.

4-Dec-15 Letter

EPAi Seattle, | Wetlands, Aquatic Resources, and
WA Riparian Areas - Describe mitigation
measures/commitments to minimize the
unavoidable impacts to wetlands

Preliminary mitigation measures
are provided in Resource Report
No. 2, Section 2.4.4 (Potential
Construction Impacts and
Mitigation Measures for Wetlands).
Site-specific procedures for
construction in wetlands and
waterbodies are referenced in
Appendix O of Resource Report 2.

4-Dec-15 Letter

EPA'T Seattle, | Wetlands, Aquatic Resources, and
WA Riparian Areas - Develop a monitoring plan
for wetlands, aquatic resources, and
riparian areas to ensure implementation of
mitigation measures and their
effectiveness and specify any corrective
measures

A Restoration Plan is being
developed and will include
monitoring performance criteria
and adaptive management
recommendations from the
permitting agencies. A draft Plan
will be submitted with the FERC
application.

4-Dec-15 Letter

EPAi Seattle, | Minto Flats Wetlands Complex - Consider
WA and analyze different route options for the
mainline pipeline, which would avoid the
Minto Flats Wetlands, and placement of
new permanent gravel access roads and
material source sites

Resource Report No. 10, Section
10.4 (Pipeline Alternatives)
provides alternatives considered
for pipeline routing.

4-Dec-15 Letter

EPAT Seattle, | Minto Flats Wetlands Complex - Describe

WA mitigation  measures/commitments  to
minimize the unavoidable impacts to
wetlands

Preliminary mitigation measures
are provided in Resource Report
No. 2, Section 244211
(Mainline), as well as in the Alaska
LNG  Project Wetland and
Waterbody  Construction  and
Mitigation Procedures (Appendix O
of Resource Report No. 2)

4-Dec-15 Letter

EPAT Seattle, | Minto Flats Wetlands Complex - Develop a
WA monitoring plan for the Minto Flats
wetlands to ensure implementation of

A Restoration Plan is being
developed and will include
monitoring, performance criteria
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mitigation measures and their | and adaptive management
effectiveness and specify any corrective | recommendations required by the
measures permitting  agencies. The
Restoration Plan will be appended
to the Alaska LNG Project Wetland
and Waterbody Construction, and
Mitigation Procedures (Appendix O
of Resource Report 2).
4-Dec-15 Letter EPAT Seattle, | Aquatic Site Assessment - Identify the | The Project Representatives would
WA condition and aquatic site assessment | work with the USACE to finalize an
methodology to evaluate the project area | aquatic site assessment
wetlands, riparian areas, drainages, and | methodology to implement for this
other aquatic resources Project.
4-Dec-15 Letter EPAi Seattle, | Aquatic Site Assessment - Provide the | Acreages of wetlands impacted by
WA functions and conditions of wetlands on a | type, basin, and percent cover is
map and include information, such as the | provided in Appendix E (Wetland
acreage, habitat or vegetation type, | Impact Tables) of Resource Report
present cover in the project area No. 2. An aquatic site assessment
will be provided in the FERC
application.
4-Dec-15 Letter EPA T Seattle, | Compensatory Mitigation - Identify the | General mitigation measures are
WA appropriate compensatory mitigation types | discussed in Resource Report No.
i permittee responsible, mitigation banks, | 2, Section 2.4.4.6 (Mitigation).
inlieu fee programs that would be utilized | Discussions surrounding
for this project compensatory mitigation would be
discussed with the state and
federal agencies.
4-Dec-15 Letter EPAi Seattle, | Compensatory Mitigation - Compensatory | Comment acknowledged. The
WA mitigation must be based on an aquatic site | Project team is aware of this

assessment of wetlands and aquatic
resources and replacement of those
functions lost according to an ecologically
appropriate mitigation or replacement ratio

process and as stated previously,
would be working with the
appropriate entities to progress a
strategy for the Project.

BASELINE WATER QUALITY

4-Dec-15 Letter EPAi Seattle, | Baseline Water Quality Information -
WA Collect baseline water quality information
in the project area and identify the period
of record. List the water quality parameters
for which data has been collected (if certain
parameters have been dropped, specify
the basis)
4-Dec-15 Letter EPAT Seattle, | Baseline Water Quality Information -
WA Maintain the QA/QC at adequately low
detection levels
4-Dec-15 Letter EPAT Seattle, | Baseline Water Quality Information -
WA Include maps showing the locations and
terrain elevation of all past and present
data collection stations (explain any that
have been dropped or location changed)
4-Dec-15 Letter EPA'T Seattle, | Baseline Water Quality Information -
WA Identify and discuss applicable national

Baseline water quality information
has been collected using existing
agency-supplied data and site-
specific data collected for the
Project. The applicability of
required permits is provided in
Appendix C of Resource Report
No. 1.

Water well sample locations are
depicted in Figure 2.2.4-1.

Applicable regulations and permits
are discussed in Section 2.1.4.
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and state water quality regulations,
standards, and guidance
4-Dec-15 Letter EPA T Seattle, | Baseline Water Quality Information - | A preliminary discussion of which
WA Identify and discuss required wastewater | facilities would require a

permits

wastewater permit is provided in
Resource Report No. 2, Section
2.2.5.1 (Liquefaction Facility). Only
the Liquefaction Facility would
require an operational discharge
permit at this time. Temporary
construction camps would acquire
permits based on camp size and
discharge method.

IMPACTS TO IMPAIRED/SOURCE WATERS

4-Dec-15 Letter Mayor Has the project considered extending the | Desktop studies indicate adequate
Navarre (KPB) | City of Kenai municipal water system to | water availability given the
serve the LNG plant site, rather than | comparatively small water demand,
drawing water from wells? as compared to other local
industrial users. Field studies are
being conducted to confirm.
4-Dec-15 Letter EPA T Seattle, | CWA Section 303(d) Listed Water Bodies - | See Resource Report No. 2,
WA Identify and evaluate impacts to any listed | Section 2.3.75 (Impaired
impaired water bodies in and adjacent to | Waterbodies). There are no
the project area that is on the current EPA | impaired waterbodies that would be
approved 8303(d) list. Specify the | impacted by the Project.
pollutant(s), source(s) and the water
quality standard(s) exceeded that was the
basis for its listing. Identify whether a water
body recovery plan and/or a Total
Maximum Daily Load (TMDL) has been
developed and/or implemented
4-Dec-15 Letter EPA'i Seattle, | CWA Section 303(d) Listed Water Bodies -
WA Describe any enhancement efforts for
those impaired waters, and how the
proposed project would coordinate with on-
going protection efforts, if any
4-Dec-15 Letter EPAi Seattle, | CWA Section 303(d) Listed Water Bodies -
WA Identify mitigation measures to minimize
further degradation of impaired waters in
the project area
4-Dec-15 Letter EPA T Seattle, | CWA Section 303(d) Listed Water Bodies -
WA Identify the monitoring efforts to ensure
that mitigation measures are effective in
achieving water quality standards
4-Dec-15 Letter EPAT Seattle, | Source Water Protection Areas - ldentify | See Resource Report No. 2,
WA and map the location of known public | Section 221 (Existing
drinking water supplies and their sources, | Groundwater Resources) for a
surface and ground waters, aquifers, | discussion of known public drinking
recharge zones, natural springs, etc. within | water supplies and aquifers.
the project area
4-Dec-15 Letter EPAT Seattle, | Source Water Protection Areas - Identify | See Appendix A of Resource
WA the location of known water supply wells in | Report No. 2 for a listing of existing
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the project area. The Alaska Department of | water wells in proximity to the
Natural Resources (ADNR) maintains a | Project facilities. This list was
well log tracking system (WELTS) | developed based on the Alaska
database that provides information on | Department of Natural Resources
reported sources of drinking water (ADNR) well log tracking system
database.
4-Dec-15 Letter EPA T Seattle, | Source Water Protection Areas - Identify | Preliminary assessment of impacts
WA project construction and/or operational | to surface water resources is
activities that could potentially impact | provided in Resource Report No. 2
known source water areas Sections 2.3.11 and 2.3.12 for
construction and  operations,
respectively.
4-Dec-15 Letter EPAi Seattle, | Source Water Protection Areas - Identify | See Section 2.2.7 (Groundwater
WA potential contaminants that may impact | and Wellhead Protection
known source waters through | Programs).
infiltration/seepage
4-Dec-15 Letter EPAi Seattle, | Source Water Protection Areas - | Existing conditions at the Nikiski
WA Distinguish the effects that any current or | plant site are described in Section
historic activities, such oil refinery, LNG | 2.2.7 (Groundwater and Wellhead
and fertilizer processing activities in the | Protection Programs).
Nikiski area, may have had on source
waters of the project area
4-Dec-15 Letter EPAT Seattle, | Source Water Protection Areas - Identify | Preliminary mitigation measures for
WA mitigation measures and monitoring | surface water impacts are provided
activities to protect known source water | in  Section 2.3.11 (Potential
areas Construction Impacts and
Mitigation Measures for Surface
Water).
28-Oct-15 Letter McCormick [...] concerns about water quality, [...] due
to relocation of a sewer plant and septage
lagoons business because of a land
buyout
27-Oct-15 Meeting FERC Public | What protections are going to be made for | Impacts and mitigation measures
Transcript Scoping the air and water impacts? are provided for air quality in
Meeting ) Resource Report No. 9 and water
Nikiski in Resource Report No. 2.
IMPACTS TO MARINE WATERS
19-Nov-15 Meeting FERC Public | The project should look into the maritime | The USCG is reviewing the
Transcript Scoping navigational risk of shipping LNG. shipping risk through the Waterway
Meeting ) Suitability Assessment (WSA)
Anchorage process currently underway.
DREDGING OF COOK INLET
27-Oct-15 Meeting FERC Public | How would dredging in Cook Inlet affect | Fisheries impacts are discussed in
Transcript Scoping the fisheries? Resource Report No. 3, Section
Meeting ) 3.2.7.1.2 (Dredging/Dredge
Nikiski Disposal).
17-Nov-15 Meeting FERC Public | Would there be dredging in Cook Inlet? If | Dredging in Cook Inlet is currently
Transcript Scoping there is dredging, what kind of impacts | proposed for construction of the
Meeting i | could there be? Marine Terminal facilities. Potential
Healy impacts and proposed mitigation
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17-Nov-15 Meeting FERC Public | Would Cook Inlet need to be dredged? measures are presented in
Transcript Scoping Resource Report No. 2, Sections
Meeting i 2._3.11.1.1.1 (Dredging/Dredge
Healy Disposal) and 2.3.11.21.1
(Mainline).
18-Nov-15 Meeting FERC Public | There is a concern about the project
Transcript Scoping trenching in Cook Inlet; anything dug up
Meeting i | will be taken towards Beluga. Would the
Tyonek project require dredging?
4-Dec-15 Letter EPAi Seattle, | Marine Dredging and Disposal - Develop a | A sampling and analysis plan for
WA sealift plan, sampling and analysis plan, | proposed marine dredging would

and marine dredging and disposal plan for
evaluation in the EIS

be developed in consultation with
input from regulatory agencies. A
dredging and disposal plan would
be prepared following final Project
design and before development of
construction  execution  plans.
Sealift logistics  would be
addressed in the implementation
plan filed prior to construction.

PIPELINE CONSTRUCTION

TECHNIQUES (WATERBODIES)

18-Nov-15 Meeting FERC Public | Concern for sediment drifting when a | The pipeline would be laid on the
Transcript Scoping trench is dug. Concern for sand bar | bottom of Cook Inlet and buried at
Meeting i | formation.[ in Cook Inlet] the shore crossings. The burial
Tyonek would be accomplished using one
of several methods being evaluated
and described in Resource Report
No. 1, Section 1.5.2.3.7 (Offshore
Pipeline Construction).
18-Nov-15 Meeting FERC Public | How does the project drill under a river? Trenchless construction methods
Transcript Scoping are described in Resource Report
Meeting T No. 1, Section 1.5.2.33.1
Nenana (Mainline).
4-Dec-15 Letter EPAi Seattle, | Water Body Crossings - Characterize all | Characterization of streams
WA proposed water body crossings, and | crossed by the Project is provided
summarize the information for width, | in Appendix H of Resource Report
depth, stream flow, presence/absence of | No. 2 and text and tables found in
resident and/or anadromous fish species, | Section 2.3.5 (Existing Freshwater
etc. Environment) of Resource Report
4-Dec-15 Letter EPAi Seattle, | Water Body Crossings - For each water No- 2.
WA body crossing, identify the type of
construction method (open cuti dry or wet,
trenching, HDD, etc.) and/or structures
(bridges, culverts, etc.) that would be
implemented
4-Dec-15 Letter EPA T Seattle, | Water Body Crossings - Develop a water | The Alaska LNG Project Wetland
WA body crossing plan and include itin the EIS | and Waterbody Crossing

Procedures is provided in Appendix
O of Resource Report No. 2.
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2.0 RESOURCE REPORT NO.217 WATER USE AND QUALIT Y

Potential water resource impaetsreassessed for both construction and operation of the proposed Project.
Unless specified, impacts water resourcesereassessed specifictothe raj t 6 s ,conststingof. i n t

1 Crossing locations acrosd aquifers, wetlands, and waterbodies, as well apahential impacts
associated witin-waterexcavationjncludingsediment transport and deposition

1 The inwater area of disturbance in Coalket andBeaufort Sedrom dredging and marine facility
construction and the distance sediment plumes adisfaersefavel, as well as the footprint of
sediment disposal; and

1 The inwater potentiafor contamination resulting from inadvertent releases of fuel, greases and
oils, solvents or othaturing marine and freshwater construction.

Impacts tomarine waters would also includéhose related taconstructionsupport vessels at the
Liquefaction Fadity and West Dock, as well as during transit through Cook InletBeadifort Sedo the

outer limit of the territorial seas of the United States, including the potential for fuel Spplkscational
impacts to surface waters would also include the ingpaELNG carrierdLNGCs) at the Liquefaction
Facility and during transit through Cook Inlet to the outer limit of the territorial seas of the United States
including the potential for fuel spills

2.1 PROJECT DESCRIPTION

The Alaska Gasline Development Corgiion, BP Alaska LNG LLC, ConocoPhillips Alaska LNG
Company, and ExxonMobil Alaska LNG LLC (Applicants) plan to construct one integrated liquefied
natural gas (LNG) Project (Project) with interdependent facilities for the purpose of liquefying supplies of
natural gas from Alaska, in partiew from the Point Thomson Unit (PTU) and Prudhoe Bay Unit (PBU)
production fields on the Alaska North Slope (North Slope), for export in foreign commerce andtéiein
deliveries of natural gas.

The Natural Gas ActNGA), 15 U.S.C. § 717a(11) (2006), and Federal Energy Regulatory Commission

(FERC) regulations, 18ode of Federal RegulatiorS.f.R)A 153 . 2(d) (2014), defi

n e

include dall natur al gas f aci hré uséddosrecdive, urdoadeldad,o n s h o

store, transport, gasify, liquefy, or process natural gas that is ... exported to a foreign country from the

United Wittaht ersepect to this Project, the ALNG Ter

facility (Liquefaction Facility) in Southcentral Alaska; an approximately-®ié¢ gas pipeline (Mainline);

a gas treatment plant (GTP) within the PBU on the North Slope; an approximatelie@fas transmission

line connecting the GTP to the PTU gas produdidaility (PTU Gas Transmission Line or PTTL); and an
approximately imile gas transmission line connecting the GTP to the PBU gas production facility (PBU
Gas Transmission Line or PBTLAIl of these facilities are essential to export natural gas indorei
commerceand will have a nominal design life of 30 years

These components are shown in Resource Report No. 1, Figute d4slwell as the maps found in
Appendices A and B of Resource Report No. 1. Their proposed basis for design is described as follows.
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The new Liquefaction Facility would be constructedtioa eastern shore of Cook Inlet just south of the
existing Agrium fertilizer plant on the Kenai Peninsula, approximately 3 miles southwest of Nikiski and
8.5 miles north of Kenai. The Liquefaction Facility would include the structures, equipment, urglerlyi
access rights, and all other associated systems for final processing and liquefaction of natural gas, as well
as storage and loading of LNG, including terminal facilities and auxiliary marine vessels used to support
Marine Terminal operations (excludihdlG carriers [LNGCs]).The Liquefaction Facility would include

three liquefaction trains combining to process up to approximately 20 million metric tons per annum
(MMTPA) of LNG. Two 240,006cubicmeter tanks would be constructed to store the LNGe
Liguefaction Facility would be capable of accommodating two LNGCs. The size of LNGCs that the
Liquefaction Facility would accommodate would range between 1252060000cubicmeter vessels.

In addition to the Liquefaction Facility, the LNG Terminal wauihclude the following interdependent
facilities:

1 Mainline: A new 42inch-diameter natural gas pipeline approximately 804 miles in length
would extend from the Liquefaction Facility to the GTP in the PBU, including the structures,
equipment, and all otheassociated systemd& he proposed design anticipates up to eight
compressor stations; one standalone heater station, one heater station collocated with a
compressor station, and six cooling stations associated with six of the compressor stations; four
meter stations; 53 Mainline block valves (MLBVs); one pig launcher facility at the GTP meter
station, one pig receiver facility at the Nikiski meter station, and combined pig launcher and
receiver facilities at each of the compressor stations; and assanfeasttucture facilities.

Associated infrastructure facilities would include additional temporary workspace (ATWS),
access roads, helipads, construction camps, pipe storage areas, material extraction sites, and
material disposal sites.

Along the Maitine route, there would be at least five gas interconnection points to allow for
future instate deliveries of natural gaghe approximate locations of three of the gas
interconnection points have been tentatively identified as follows: milepost (MR 4&rve
Fairbanks, MP 763 to serve the MatanuSkesitna Valley and Anchorage, and MP 804 to serve
the Kenai Peninsula. The size and locatiothebther interconnection points are unknown at
this time. None of the potential thirgarty facilities usd to condition, if required, or move
natural gas away from these gas interconnection points are part of the Project. Potential third
party facilities are addressed in the Cumulative Impacts analysis found in Appendix L of
Resource Report No; 1

1 GTP: Anav GTP and associated facilities in the PBU would receive natural gas from the PBU
Gas Transmission Line and the PTU Gas Transmission Oine.GTP would treat/process the
natural gas for delivery into the Mainlindhere would be custody transfer, verdiion, and
process metering between the GTP and PBU for fuel gas, propane makeup, and byphtiducts.
of these would be on the GTP or PBU pads;

1 PBU Gas Transmission Line: A new -6&ch natural gas transmission line would extend
approximately 1 mile fronthe outlet flange of the PBU gas production facility to the inlet
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flange of the GTP.The PBU Gas Transmission Line would include one meter station on the
GTP pad; and

1 PTU Gas Transmission Line: A new -Bth natural gas transmission line would extend
appoximately 62 miles from the outlet flange of the PTU gas production facility to the inlet
flange of the GTP.The PTU Gas Transmission Line would include one meter station on the
GTP pad, four MLBVs, and two pig launcher and receiver faciditiese eachtahe PTU and
GTP pads.

Existing State of Alaska transportation infrastructure would be used during the construction of these new
facilities including ports, airports, roads, railroads, and airstrips (potentially including previously
abandoned airstrips)A preliminary assessment of potential new infrastructure and modifications or
additions to these existing-Btate facilities is provided in Resource Report No. 1, AppendixX he
Liguefaction Facility, Mainline, and GTP would require the constructiomadules that may or may not

take place at existing or new manufacturing facilities in the United States.

Draft Resource Report No. 1, Appendix A, contains maps of the Project footprint. Appendices B and E of
Resource Report No. 1 depict the footprirbt plans of the aboveground facilities, and typical layout of
aboveground facilities.

Outside the scope of the Project, but in support of or related to the Project, additional facilities or
expansion/modification of existing facilities would be needdaktoonstructed. These other projects may
include:

Modifications/new facilities at the PT(;PTU Expansion project)
Modifications/new facilities at the PB(FPBU Major Gas Sales [MGS] projécand
Relocation of the Kenai Spur Highway.

=A =4 =9

2.1.1 Purpose of Resouce Report

As required by 18 C.F.R. § 380.12, this draft Resource Répsrbeen prepared support of &FERC
application undethe NGA to construct and operate the Project facilities. The purpose of this Resource
Report is taherefore

9 Describe theexisting water resources and water quality that may be affected either directly or
indirectly by the Project;

1 Assess the potential effects to these resources resulting from the construction and operation of the
proposed facilities; and

1 Identify potentialmitigation measures to avoid or minimize potential effects to groundwater,
surface waterbodies, wetland resources, and floodplains.

Appendices included in this draft Resource Report include the following:
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1 Appendix A Public and Private Water Wells withirb0 Feet of the Project

1 Appendix B  Groundwater Monitoring Plan

1 Appendix C Water Well Monitoring Plan

1 Appendix D Hydrology Mapping (provided under separate caver)

1 Appendix E  Wetland Impact Tables

1 Appendix F  Wetland Mapping (provided under separate cpve

1 Appendix G Wetland Field Survey Report

1 Appendix H List of Waterbodies Crossdxy the Project

1 Appendix | Site-Specific Construction Drawings: Sigpecific Wetland Crossing Plafts be
filed with FERC application)

1 AppendixJ  Site-Specific Constru@bn Drawings: Sitespecific Waterbody Crossing Plans

1 Appendix K  Stornwater Pollution Prevention Pla(SWPPF;,

1 AppendixL Water Use Plan

1 Appendix M HDD Inadvertent Release Contingency P{&nojectSpecific HDD Contingency
Plan)

1 Appendix N Draft Spill Prevention, Control, and Countermeas@&CC) Plan

1 Appendix O Alaska LNG Project Wetland and Waterbody Construction, and Mitigation
Procedures(Alaska LNG ProjectProcedured. Requested Projespecific modificationsare
outlined in tables in Section®.

1 Appendix P Wetland Mitigation Plapand

1 Appendix Q Alaska LNG Pipeling Floodplain Analysis Techniques

The data for this draft Resource Report were compiled based on a review of:

1 Feedback from FERC and other federal, state local gendeson Draft 1 of the Bvironmental

Report (ER)

1 Scoping comments;
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1 Recent aerial photograpli2015)
1 Pre-FEED andoroposed construction plans;
9 Scientific literature;
1 Geographic Information System (GIS) data from federal and state agencies;
9 Field survey dat&ollected for the Project as well as the Alaska Pipeline ProjéeP)Aand the
Alaska Stand Alon®ipeline (ASAP);
1 Agencysupplied dataand
1 Review of data fronadjacent projects
2.1.2 Effect Determination Terminology

The following definitions were used when assessingdtiration, significanceand outcomef potential
effects related to the Project:

T

Duration Temporaryeffects are those that may occur only during a specific phase of the Project,
such as during construction or installation activiti8sortterm effectscould continue up to five
years. Long-term effects are those that would take more than five yeamsctover. Permanent
effects could occubecaus@f any activity that modified a resource to the extent that it would not
return to preconstruction conditions during theygar life of the Project.

Significance Minor effects are those that may be petitdp but are of very low intensity and
may be too small to measur&ignificant effects are those that, in their context, and due to their
intensity, have the potential to result in a substantial adverse change in the physical environment.

OutcomeA positiveeffect may cause positive outcomes to the natural or human environiment.

turn, anadverseeffect may cause unfavorable or undesirable outcomes to the natural or human
environment.Direct effectsar e ficaused by t he aicrhéeé caandngl aced
C.F.R.1508.8). Indirect effectsar e ficaused by an action and are
in distance but are still reasonalityreseeable Indirect impacts may include growth inducing

effects and other effects related to ined changes in the pattern of land use, population density,

or growth rate, and related effects on air and
(40 C.F.R.1508.8). Indirect impacts are caused by the Project, but do not occur at theigene

or place as the direct impacts.
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2.1.3 Applicable Regulationsand Permits
2.1.3.1 Lead and Cooperating Agency Authorities

FERC will be the Lead Federal Agency responsible for NEPA complemtéroject certification under
Section 3 of theNGA. Other cooperatinggencies will review the proposed action and process permit
applicatons for the authorizations for activities under their regulatory jurisdiction.

The following sections discuss the functions of federal and state agencies relative to their respective
legislated permit grantinguthoritiesfor Projectwater use and qualitctivities ResourceReportNo. 1,
Appendix C provilesa complete list ofederal, state, and local permits and authorizations that may be
required to complete the Project

2.1.3.2 Federal Agencies and Regulatory Authority
2.1.3.2.1 U.S. Army Corps of Engineers (LBACE) Permits

USACE has the authority to issue or deny permits for placement of dredge or fill material in the waters of
the United States, including wetlands (which incorporate the vastitpajb the Project study area) and

for work and/or structures in, on, over, or under navigable waters of the United Statesequently,

U S A C Bdthority extends, and its decisions following completion ofEt®will extendto the entire
Projectwetlandsfootprint, regardéss of who ownsthelandJ SACE 6 s r aatbottiesaate set fprth
under:

9 Section 404 of th€WA (33 USC § 1251 et seq.), USAC&gulates placement of dredge and fill
material in waters of the United States, including wetlafidwe proposed project is located in an
area thatonsistofwel ands t hat arjaisdistion. hi n USACEG®GSs

1 Inaccordance with 3@.F.R.332.1(c)3)icompensat ory mitigation for
be required to ensure that an activity requiringsection 404 permit complies with the Section
404(b)(1) Guidelines. Pursuant to this authoritySACE can require compensatory mitigation
calculated based on the entire functional value of each acre of the direct project footprint, plus an
additional muliple of lost functional footprint.

9 Section 10 of the Rivers and Harbors Act (33 USC § 408/ CE has regulatory authority for
work and structures performed in, on, over, or under navigable waters of the United States.

2.1.3.2.2 U.S. Envronmental Protection Agercy (EPA) Review
EPA authority to regulate oil and gas development is contained ing¢ha @Water Act (&/A) (33 USC §

1251 et seq.) and the Safe Drinking Water Act (SDWA) (42 USC § 300f et Sdteke authorities are
under:

9 Section 402 of the CWA (33 WIS§ 1251 et seq.)The State of Alaska is delegated authority to
issue permits for facilities operating within state jurisdiction of permits issued for the discharge of
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pollutants from a point source into waters of the United States for facilities, iimglaid and gas
facilities Pointsource discharges that require an Alaska Pollutant Discharge Elimination System
(APDES) permit include, but are not limited to, sanitangl domestic wastewategravelpit and
construction dewatering, drhydrostatic teswvater, storvater discharges, etc. (4OF.R.122).

Section 404 of the CWA (33 USC § 1251 et se&fPA reviews and comments on Corps Section
404 permit applications for compliance with the Section 404(b)(1) guidelines and other statutes and
authoritieswithin its jurisdiction (40C.F.R.230).

The SDWA (42 USC § 300f et s@g EPA's responsibilities include the management of the
Underground Injection Control (UIC) program and the direct implementation of Class | and Class
V injection wells in Alaska fothe disposabf nonhazardous and hazardous waste through a
permitting procesthatregulates the disposaf fluids that are recovered from down hole, as well

as municipal waste, stormwater, and other fluids that did not come up from down hGl& R0

124A, 40C.F.R.144, 40C.F.R.146). EPA oversees the Class Il program delegated to the State of
Alaska that is managed by the Alaska Oil and Gas Conservation Commission (AOGCC), which
includes Class Il enhanced oil recovery, storage, and dispebsikthat may receive ndmazardous
produced fluids originating from down hole, including muds and cutting€ (BR.147).

Section 311 of the Federal Water Pollution Control Act of 1972, as amended (CWA, 33 USC §
1321, 40C.F.R.Part 112) requires 8pll Prevention Containment and Countermeasure (SPCC)
Planfor storage of over 660 gallons of fuel in a single container or over 1,320 gallons in aggregate
aboveground tanks.

The CWA as amended (Oil Pollution Act; 33 USC Chapter 40; FRP RUl€.B®.Part 112,
Subpart D, 88 112.20 and 112.21) requires a Facility Response Plan (FRP) to identify and ensure
the availability of sufficient resources to respond to the worst case discharge of oil to the maximum
extent practicablefi € g ener al | y thdt ransfef aver watar to iorefom vessels, and
maintaining a capacity greater than 42,000 gallons, or any facility with a capacity of over one
million gallons. 0

2.1.3.3 State Agencies andRegulatory Authority

The State of Alaska has responsibility for issuasfeaultiple permits(see Appendix C of Resource Report
No. 1 for a listing of permits)Alaska's Department of Natural Resour@8BNR) issues temporary water

use and water rights permit, and other authorizations for activities associated with oil dedejgsment

The Alaska Department of Fish and Game (ADF&G) issues fish habitat peirhigsAlaska Department

of Environmental Conservation (ADEC) is responsible for issuing several permits and plan approvals for
oil and gas exploration and developmaativities, including the storage and transport of oil and cleanup

of oil spills. The Alaska Oil and Gas Conservation Commission (AOGCC) is responsible for issuing
drilling permits and for production, injection, and disposal plan approvals for expiosaaitbdevelopment
activities in the State of Alaska (BLM 2012, p. 13Additional state authorities adetailed the sections

that follow.
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2.1.3.3.1 ADNR Permits and Authorizations

ADNR issues the following permits thabuld be required by the Project:

1 Rightsof-Way (ROW) and Land Use permits for use of state laffeioad and tundra travednd
ice road construction on state laadd state freshwater bodies undéaska StatutesAS)
38.05.850

1 Temporary Water Use and Water Riglisljudication)permits under AS 46.15 for water use
necessary for construction and operatons

2.1.3.3.2 ADEC Permits and Authorizations

ADEC s the authority tadminister the following federalnd state permisnd authorizations

1 APDES wastewater discharge permit and mixing zonecappifor wastewater disposal into all
state waters under a transfer of authority from the EPA National Pollutant Discharge Elimination
System (NPDES) Program under Section 402, Federal Water Pollution Control Act of 1972, as
amended (CWA, 33 USC § 1342);SA46.03.020, .100, .110, .120, and .710; Alaska
Administrative CodeAAC) chapters 15, and 70, and; § 72.500

1 Certificate of Reasonable Assurar{@RA) /NPDES and Mixing Zone Approval for wastewater
disposal into all state waters under Section 402efe¢édVater Pollution Control Act of 1972, as
amended (CWA; 33 USC § 1342); AS 46.03.020, .100, .110, .120, and .710; 18 AAC chapters, 10,
15, and 70, and; § 72.500

1 ADEC CWA Section 401 Certificate of Reasonable Assurance for Section 404 permits issued by
USACE (CWA,; 33 USC 1344);

9 Class IlUnderground Injection Control permit for subsurfagjection of nondomestic wastewater
under AS 46.03.020, .050, and .100

1 Approves financial responsibility for cleanup of oil spills (18 AAC Chaptey 75)

9 Pursuant tohe Oil Pollution Act of 1990 (OPA 90), ADEC reviews and approves the Oil Discharge
Prevention and Contingency Plan (ODPCP) and the Certificate of Financial Responsibility for
storage or transport of oil under AS 46.04.030 and 18 AAC Chaptefhtb Stateeview applies
to oil exploration and production facilities, crude oil pipelines, oil terminals, tank vessels and
barges, and certain néank vesselsand

1 Approves Public Water Systerftg temporary camps.

2.1.3.3.3 ADF&G Permits and Authorizations

The ADF&G issus the following permits and authorizations thatuld be needed by the Project:
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9 Fish Habitat Permits under AS 16.05.871 and AS 16.05.841 for activities within streams used by
fish that the agency determines could represent impediments to fish passawetravel in,
excavation of, or culverting of anadromous fish streams.

1 AS16.05.8417 Fishway Act deals exclusively with fish passage, applies to streams with
documented resident fish use and without documented use by anadromous fish.

1 AS16.05.8711 Anadramous Fish Acti applies to streams specified in the Anadromous Waters
Catalog (AWC) as important for the spawning, rearing or migration of anadromousi fistues
broader authority and extends to anadromous fish habitat.

The ADF&G is also responsible fewaluating potential impacts to fish, wildlife and fish and wildlife users,
and presenting any related recommendations to state land managers (ADNR) or, via the Fish and Wildlife
Coordination Act, to federal permitting agencies.

2.1.3.34 AOGCC Permits and Authorizations

Alaska Oil and Gas Conservation Commission (AOGCC) issues permits to drill (20 AAC 25.005) for all
wells in Alaska, including for underground injection (UIC) wells. In addition to issuing permits to drill,
AOGCC also has primacy for UIC Ck&# wells in Alaska through a Memamdum of Agreement (MOA)

with EPA.

2.1.4 Agency and Organization Consultations

This section describes consultations that have been conducted to date with agencies and interested parties
interested irthe Project.

2.1.4.1 Federal Agencies

Discussionswere heldwith multiple federal agencies regarding various Project detdible 2.14-1
includes meetings and correspondenbere discussions @faterand wetlandesourcesvere raised This
table will be updated in the FERC applicatias additional input is solicited.

A list of the required federal permits for the Project is provided in Resource Report No. 1, AppeAdix C.
preliminary summary of public, agency, and stakeholder engagement is provided in Resource Report No.
1, Appendix D.

TABLE 2.1.4-1

Summary of Consultations with Federal Agencies

Contact Date Contacted Summary
I(BI;Ln'\eAa;u of Land Management 5/16/2013 Discussion regarding 2013 summer field season activities
U.S. Army Corps of Engineers Discussion regarding Cook Inlet metocean data gathering program and
10/17/2013
(USACE) necessary approvals
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TABLE 2.1.4-1

Summary of Consultations with Federal Agencies

Contact Date Contacted Summary

U.S. Coast Guard (USCG) 10/18/2013 Discussion regarding Cook Inlet metocean data gathering program and
necessary approvals

National Marine Fisheries Discussion regarding Cook Inlet metocean data gathering program and

. 10/24/2013

Service (NMFS) necessary approvals

USACE, USCG 11/21/2013 Discussion regarding pipeline routing sensitivities in Cook Inlet

BLM 12/10/2013 Discussion regarding 2014 field study scope and submittal of

reimbursable services agreement amendment letter

USACE, USCG, BLM, National
Park Service (NPS), U.S.
Environmental Protection Agency 2/26/2014 Summer field season kickoff presentation
(EPA), U.S. Fish and Wildlife
Service (USFWS)

USCG, BLM, NPS, USFWS 2/27/2014 Pipeline right-of-way (ROW) workshop with state and federal agencies
USFWS, BLM 3/4/2014 Discussion regarding 2014 summer field season activities
NMFS, USACE 4/9/2014 Discussion regarding further metocean studies and geotechnical and

geophysical studies permitting as well as GTP fieldwork.

Email to USACE, USFWS, EPA i Wetlands Determination Protocol

USACE, EPA, USFWS 5/20/2014 .
Notification

USACE 5/28/2014 Letter to USACE - Wetlands Determination Protocol

USFWS 5/28/2014 Discussion regarding authorizations required for preliminary studies to
support the GTP

USACE, EPA 5/29/2014 Discussion regarding authorizations required for preliminary studies to
support the GTP

NMES 5/30/2014 Discussion regarding authorizations required for preliminary studies to
support the GTP

USACE 6/12/2014 Discussion regarding wetlands assessment protocols and data
Letter to USACE - Review of Wetland Studies Data Gathered by the

USACE 8/13/2014 Alaska Pipeline Project (APP) and the Project

USACE 9/2/2014 Discussion of previously submitted wetlands data

USACE, EPA 9/9/2014 Discussion of GTP sediment sampling locations

USACE 10/1/2014 Discussion regarding permitting and Pre-File activities

USCG 10/3/2014 Discussion regarding permitting and Pre-File activities

USCG 10/7/2014 Discussion regarding permitting and Pre-File activities

USACE, EPA, NMFS 10/22/2014 Discussion regarding North Slope Test Trench permitting

USACE 12/12/2014 USACE History/Experiences i Dredging in Cook Inlet
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TABLE 2.1.4-1
Summary of Consultations with Federal Agencies
Contact Date Contacted Summary
BLM 12/16/2014 Di scussion regarding agencyds fee
FERC, NMFS, NPS, USACE,
USCG, U.S. Department of
Energy, USFWS, U.S. 2/10/2015 Project Agency Web Mapper and SharePoint Overview
Department of the Interior
(USDOI), EPA
Alaska Department of
Environmental Conservation 3/6/2015 Project Overview
(ADEC)
EPA, FERC, USACE, NPS, BLM, .
USFWS, NMFS 3/16-18/15 FERC led ER review workshop
EZMSERC’ USACE, NPS, 5/12/2015 Multi-Agency Pipeline Routing Workshop 8 Revision B Route
USACE, EPA, USFWS 5/14/2015 USACE Agquatic Site Assessment Guidance
Workshop to explain large-diameter natural gas pipeline construction
USACE, EPA, USFWS 6/24/2015 planning and execution, including an overview of pipeline construction by
season
USFWS, FERC, National
Oceanic Atmospheric 6/25/2015 Multi-Agency Waterbody Crossings Workshop
Administration (NOAA)
USACE 7/8/2015 Letter from USACE i Wetlands Determination Protocol
USACE 7/97/2015 Letter to USACE 1 Response to Wetland Delineation and Functional
Assessment Protocol
NPS 7/29/2015 Letter to NPS i Visual/Aesthetics Study Work Plan
USFWS 7/29/2015 Letter to USFWS i Visual/Aesthetics Study Work Plan
BLM, USFWS, NPS 8/7/2015 Project Visual Aesthetics Study Work Plan.
EPA, FERC, NMFS, USACE, . )
USCG, USFWS 8/12/2015 Review of GTP footprint
FERC, USACE, EPA, USFWS 8/12/2015 Cook Inlet Routing and Construction Review
FERC, NMFS, USACE, USFWS 8/19/2015 Cook Inlet Routing and Construction Review
E%E\%SNMFS’ USACE, USCG, 9/2/2015 Workshop to review the Liquefaction Facility footprint
EPA, FERC, NMFS, USACE, .
USCG, USFWS 9/3/2015 Dredging workshop
Review of proposed madifications to Wetland and Waterbody
FERC 9/9/2015 Construction and Mitigation Procedures (Alaska LNG Project
Procedures) with FERC
FERC 0/10/2015 Review of proposed modifications to Upland Erosion Control,

Revegetation and Maintenance Plan (Plan) with FERC
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TABLE 2.1.4-1
Summary of Consultations with Federal Agencies
Contact Date Contacted Summary

NMFS, State Historic
Preservation Office (SHPO), 10/13/2015 Cook Inlet 2016 test trench permitting pre-application meeting
USACE
EPA 10/22/2015 Alternative Methods for Sediment Sampling in Cook Inlet

2.1.4.2 State Agendes

Discussions were heldith multiple State of Alaska and local agencies, as well as private corporation
representatives, regarding Project detailable 2.14-2 includes meetings and correspondemdeere
discussions ofvaterand wetlandesourcesvere raised This table willbe updated in the FERC application

as additional input is solicited.

A list of required state permits for the Project, as well as a summary of public, agency, and stakeholder
engagementis provided in Resource Report No. 1, Appendix D.

TABLE 2.1.4-2

Summary of Consultations with Alaska State and Local Government Agencies

Contact Date Contacted Summary

St ate Pipeline C

Section (SPCS) 5/15/2013 Discuss 2013 field studies scope and reimbursable services agreement

Review Cook Inlet metocean data gathering program and necessary

SPCS 10/16/2013
approvals
spPCS 12/10/2013 D|§cu55|on regard.lng 2014 field study scope and submittal of
reimbursable services agreement amendment letter
Alaska Department of Natural B . . "
Resources (ADNR) 1/9/2014 Discussion regarding GTP siting
ADEC, SPCS 2/25/2014 Discussion regarding 2014 summer field season activities
ADNR, SPCS, Alaska Department S ) .
of Fish & Game (ADF&G) 2/27/2014 Pipeline ROW workshop with state and federal agencies
ADEC, ADF&G, Alaska
Department of Transportation and 3/4/2014 Discussion regarding 2014 summer field season activities

Public Facilities (ADOT&PF),
SPCS

Discussion regarding further metocean studies and geotechnical and

SPCS 4/24/2014 . . .
geophysical studies permitting

ADNR Office of Project
Management and Permitting 5/20/2014 Discussion regarding authorizations necessary for 2014 summer field
(OPMP), SPCS, ADF&G, season activities

ADOT&PF, ADEC

Kenai Peninsula Borough (KPB) 6/4/2014 Discussion regarding 2014 field activities

2-12



DocKETNo. PF1421-000 POCNO: USAI-PESRRESYS
DR oo
PROJECT REVISION: 0
PuBLIC
TABLE 2.1.4-2
Summary of Consultations with Alaska State and Local Government Agencies
Contact Date Contacted Summary

ADNR Division of Parks and
Outdoor Recreation, Office of

History and Archaeology (OHA), 6/9/2014 Discussion regarding historical field survey data and protocols

ADF&G (also BLM, USACE)

North Slope Borough (NSB) 6/9/2014 Discuss bathymetry survey and required NSB permitting

OPMP, SPCS, ADF&G 6/11/2014 Discussion regarding fish stream and lakes investigation survey
protocols and data

OPMP, SPCS 6/12/2014 Discussion regarding regulatory limitations and proposed routing

ADF&G 8/28/2014 Discussion regarding fisheries data

ADEC 10/1/2014 Discussion regarding permitting and Pre-File activities

OPMP, SPCS 10/21/2014 Discussion regarding North Slope winter 2015 field programs

ADF&G, SPCS 10/22/2014 Discussion regarding Gas Treatment Plant water reservoir design

ADEC, ADNR 10/22/2014 Discussion regarding North Slope Test Trench permitting

NSB, OPMP, SPCS 10/23/2014 Discussion regarding North Slope winter 2015 field programs

ADOT&PF, OPMP, SPCS 10/28/2014 Discussion regarding geotechnical studies along the Mainline corridor

ADEC 11/13/2014 Discuss AI‘aska PoIIutant‘Dlscharge Elimination System (APDES)
General Discharge Permit

ADEC 11/20/2014 Discussion of APDES General Discharge Permit Program

SPCS 12/12/2014 USACE history/experiences i Dredging in Cook Inlet

OPMP 12/16/2014 Di scussion regarding agencyods f eg¢q

OPMP, OHA, SPCS 12/17/2014 Di scussion regarding agencyods f eg¢q

Alaska Conservation Fund 1/12/2015 Compensatory Mitigation for Gas Treatment Plant Test Trench Program

ADOT&PF, North Slope Gas

Commercialization Permitting 2/10/2015 Project Agency Web Mapper and SharePoint Overview

Coordination Team

ADEC, ADNR, SPCS, OHA,

OPMP, KPB, NSB, ADOT&PF, 3/16-18/15 FERC led ER review workshop

ADF&G, SHPO

KPB 4/20/2015 2015 Permitting for Activities in the Kenai Peninsula Borough

ADEC 4/28/2015 Review of APDES Application for 2015 Cook Inlet Geotechnical

Surveys
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TABLE 2.1.4-2

Summary of Consultations with Alaska State and Local Government Agencies

Contact Date Contacted Summary

Discussion of Liquefaction Facility siting and offshore pipeline route in

Matanuska-Susitna Borough 5/12/2015 Cook Inlet

ADEC, ADNR, Alaska Department
of Health and Social Services
(ADHSS), ADF&G, SHPO, Denali
Borough, ADNR/Division of 5/12/2015 Multi-Agency Pipeline Routing Workshopd Revision B route
Geological and Geophysical
Surveys (DGGS), ADOT&PF,

KPB, SPCS
ADF&G 5/13/2015 Review of stream crossing construction techniques. Discussion of
proposed waterbody crossings along the Rev. B route
Review of Project representativesbcomments to APDES Individual
ADEC 5/21/2015 Discharge Permit (Cook Inlet Geotechnical Borings)
ADEC 6/22/2015 Regulatory Framework for Potential Discharge from LNG Dirilling

Activities on the Beach, Nikiski

ADEC, ADF&G, ADNR, Workshop to explain large-diameter natural gas pipeline construction

ADOT&PF, NSB 6/24/2015 planning and execution, including an overview of pipeline construction
by season

SPCS, ADHSS 6/25/2015 Multi-Agency Waterbody Crossings Workshop

SPCS 712/2015 Debrief of June 24 and 25 Pipeline Construction Workshops

SPCS 7/20/2015 Letter - Visual/Aesthetics Study Work Plan

ADF&G, ADNR, NSB, SPCS 8/12/2015 Review of GTP footprint

ADNR, ADF&G, ADHSS, DGGS,

ADNR/Division of Mining, Land, . . .

and Water (DMLW) Southcentral 8/12/2015 Cook Inlet routing and construction review

Region Land Office, KPB, SPCS

ADF&G, ADNR, KPB, Matanuska- ! . )

Susitna Borough, SPCS 8/19/2015 Cook Inlet Routing and Construction Review

ADF&G, ADNR, ADOT&PF, KPB 9/2/2015 Workshop to review the Liquefaction Facility footprint

ADNR, SPCS 9/3/2015 Dredging workshop

ADEC, ADNR, KPB, SHPO 10/13/2015 Cook Inlet 2016 test trench permitting pre-application meeting

2.2 GROUNDWATER RESOURCES

Alaska is divided into six hydrological regions: Arctic, Northwest, Interior, Southwest, Southcentral, and
Southeast that differ in terms of physiography and climate, affecting groundwater movement and storage
(USGS, 2012). The Project would cross thetBoentral, Interior, and Arctic hydrological regions. The
following sections describe the existing groundwater resources including groundwater quality and uses.
Adverse effects tgroundwater resources from construction and operatos not expectetbased on
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proposedmeasures to avoid, minimize, and mitigate potential impastiscussedn Sections 2.3 and
2.29.

2.2.1 Existing Groundwater Resources

Southcentral region is characterized by glacially derived allfiVlighlleys delimited by the Alaska Rge

and Chugactst. Elias Mountains. Between the Alaska and Brooks Ranges lies the Interior, the largest
hydrological region, composed of glacial and glaciolacustrine deposits. These regions have the greatest
dependence on groundwater. The largest gnoated withdrawals occur in the Anchorage, Fairbanks
North Star Borough, Matanusi&usitna Borough, and Kenai Peninsula Borough.

The Arctic region is composed of unconsolidated colluvium and alluvium deposits, confined by a thick
laterally continuous lovpermeability icerich permafrost, restricting groundwater interaction between
subpermafrostand activelayer (Callegary et al., 2013). This region extends from the Brooks Range to the
Beaufort Coastal PlaiEcoregion(also known as the Arctic Coastal iAl&hysiographic regidn where
groundwater availability for public supply is highly limited with no underground sources of drinking water
(USDW) beneath the underlying confining permaffost.accordance with 20 AAC 25.44the AOGCG

with concurrence rbm the U.S. Environmental Protection Agency (EPA)s ltetermined that no
freshwater aquifers are present in the Prudhoe Bay Unit (PBU) on the North Bhigodecision was based
onno currenlJSDW in PBU, aquifers are situated at a depth (from 2,0000@0 feet below surface) that
makes recovery of water for drinking water purposes economically impracticable, and grouatiieter
depthis reported to have a total dissolved solids (TDS) content of 7000 milligrams per liter (mg/L) or more
(AOGCC & ERA, 1986).

The U.S. Geological Survey (USGS) has determined that approximatelyni@&ih gallons per day

(Mgal/d) of groundwater is withdrawn in Alaska. Of the total groundwater withdrawals, 478 Mgal/d is
freshwater and 144 Mgal/d is saline (Maupin et 2014). The Alaska Department of Environmental
Conservation (ADEC) estimates that about 50 perce]
of rural Alaskans, rely on groundwater for drinki
meets water quality standards for domestic, agricultural, aquaculture, commercial, and industrial uses with
minimal treatment required (ADEC, 2014).

In 2010, approximately 90 percent of the groundwater in Alaska was consumed for aquaculture use (USGS,
2015d). Only about 6 percent of the groundwater in Alaska was used for public supply, and domestic or
self-supplied sources comprised about 3 percent. Less than 1 percent of fresh groundwater was used for
irrigation, industrial, livestock, mining, andetmoelectric power. Groundwater uses and withdrawals are
summarized in Table 2.21L

2 U.S. EPA, 2009: letter from E.J. Kowalski, Director of the Office of Compliance and Enforcement, to D. Pittman, Exxonbthiaiti¢t
Company, date stamped Sep 25 2009; included as Exhibit 4 in ExakdlffMApplication for Area Injection Order, Point Thomson Unit, received
May I, 2015.
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TABLE 2.2.1-1
Groundwater Uses for Areas Crossed by the Project in 2010 @
(vav‘i‘ivffhii‘;b’vl?!” Fresh North K\EJL;/IE(I)(TJk Denali | | Nown” | Matanuska | Kenai | oo
and Saline Million Slope b Census Borough Star -Susitna Peninsula by Use Type
gallons per day (Mgal/d) Borough Area Borough Borough Borough
Public Supply 0.01 0.17 0.01 7.45 1.57 0.76 9.97
Domestic Self-Supply 0.00 0.02 0.12 2.60 4.22 1.96 8.92
Irrigation (Crops & Golf) 0.00 0.00 0.05 0.20 0.51 0.13 0.89
Livestock 0.00 0.00 0.00 0.02 0.02 0.01 0.05
Aquaculture (Hatcheries) 0.00 0.29 0.02 0.01 5.11 5.27 10.7
Mining-Fresh 0.00 0.00 0.00 0.00 0.01 0.00 0.01
Mining-Saline 144.40 0.00 0.00 0.00 0.00 0.05 144.45
Industrial Self-Supply 0.03 0.00 0.00 0.45 0.19 0.00 0.67
Thermoelectric 0.00 0.00 0.60 0.7 0.00 0.45 1.75
Total Fresh GW 0.04 0.48 0.80 11.43 11.63 8.58 32.96
Total Saline GW 144.40 0.00 0.00 0.00 0.00 0.05 144.45
Total GW Withdrawals 144.44 0.48 0.80 11.63 11.63 8.63 177.41
Total Fresh GW Withdrawals for Alaska 477.91
Total Saline GW Withdrawals for Alaska 144.46
Total GW Withdrawals for Alaska (fresh water and saline) 662.37
Note:
a Maupin, M.A., Kenny, J.F., Hutson, S.S., Lovelace, J.K., Barber, N.L., and Linsey, K.S., 2014. Estimated use of water in the United
States in 2010: U.S. Geological Survey Circular 1405, 56 p., http://dx.doi.org/10.3133/cir1405.
b Pursuant to 20 AAC 25.440 Aquifer Exemption Order (AEO) and EPA aquifer exemption (40 CFR § 144.3). Groundwater
containing between 3,000 and 10,000 mg/L TDS is not suitable for human consumption. Water in excess of 10,000 mg/L would be
considered saline.

2.2.2 Regional Aquifers

A principal aquifer is defined by the USGS as a regionally extensive aquifer or aquifer system that has the
potential to be used as a potable water source. The Project areasowadiprincipal aquifer system:

Al a s kneofisslidatedieposit aquifers. These unconsolidated allugd&posited byflowing water),
colluvial (deposited from mass wastingolian(wind-blown), and glacial deposits overlie consolidated
clastic and carbonate (limestone and dolomite) sedimentary r@gdrock aquifers of sedimentary rock
(such as shale, siltstone, sandstone or conglomerate) or sediment (such as mud, siltpebhhibsyrare

not regionally defined as a principal aquifer but as a local aquifer source (Miller et al., 1999). Well
characteristics for unconsolidated alluvial and glacial deposits (confined to unconfined) have a common
range depth of 5Q00 feet for indvidual privatesupply wells that yield on average 20 gallons per minute
(gal/min). Major supply wells in thick alluvium, glacial deposits occur at a common range depth of 100
400 feet, yielding on average 3000 gal/min. Local unconfined bedrock acariéettse source for private

wells located in upland areas of Fairbanks and Anchorage that have a common depth ra3§€ éé&t)
yielding 25 gal/min (USGS, 1985).
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2.2.2.1 UnconsolidatedDeposit Aquifers System

The principal mconsolidatedleposit aquifers systeim Southcentral underlies the gently sloping lowlands

of the Cook Inlet Basin ecoregioDeposits of sand and gravel (alluvial) are present in the upper parts of
the aquifer system, while colluvial (sand and gravel) deposits border the bedrock hikgi@oestihe
sedimentary basin that contains the aquifer system. Poorly sorted material, that represents lacustrine
(proglacial lakes) or estuarine (marine) deposits are commonly mixed with the sand and gravel having
minimal permeability and confining wateritiin the Cook Inlet Basin ecoregion. Water in the
unconsolidatedieposit aquifers moves from recharge areas near the Chugach, Talkeetna, and Kenai
mountains to the east, the Alaska Range in the north, and Aleutian Range to the west, down the hydraulic
gradient to discharge areas beneath major streams in the Lower Susitna River, Knik Arm, Upper Kenai
Peninsula, and Redoubtading Bay watersheds (Miller et al., 1999; Nowacki et al., 2003).

The areal etent of unconsolidatedeposit aquifersas shown irFigure 2.2.11, represents a generalized

map of boundaries interpreted from surface location outcrop, orsngarce shallow subcrop of the
uppermost principal aquifer system in Alaska (USGS, 2003). Sand and gravel aquifers of alluvial and
glacial origin vere not defined or delineated as a principal aquifer system @rthand Water Atlas of the
United State8 ( US GS H Are impadtant, soubcestof ground water in river valleys of Southcentral
and Interior regions crossed by the Project.

The GlacialSystem Groundwater Availability Study will be completed in 2016 adding Alaska to the sand
and gravel principal aquifer within the glacial aquifer system. USGS defines the sand and gravel principal
aquifer as the largest source for public supply andsaelblied industrial for any principal aquifer system
(USGS, 2016). Part of the WaterSMAR3uUstain and Manage America's Resources for Tomorrow)
initiative, the study will publish geospatial dadascribing hydrogeologic framework (boundaries) and
groundwaer recharge results in assessing the availability of groundwater.

The Liquefaction Facility, Marine Terminal, Mainline Aboveground and Mainline Pipeline facilities would
cross the principal aquifer system in Southcentral and Interior regiaide 2.21-2 summarizes the areas
where the proposed Project would be underlain by unconsolidafeskits of sand, silt, gravel, and glacial

till. Additional information about bedrock formations in the Project area is provided in Resource Report
No. 6.

TABLE 2.2.1-2

Quaternary-Age Unconsolidated-Deposit Aquifer Crossed by Project

Facility Name Approximate Milepost

Length (Miles)

Beginning | Ending
Liquefaction Facility
LNG Plant N/A Completely Underlain
Marine Terminal N/A Completely Underlain

Interdependent Project Facilities

Mainline -Pipeline 263.6 266.7 31
279.1 282.3 3.2
290.5 294.7 4.2
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TABLE 2.2.1-2
Quaternary-Age Unconsolidated-Deposit Aquifer Crossed by Project
Facility Name Beginni':gpm)(imate MilepOSItEnding Length (Miles)
355.4 360.0 4.6
432.8 442.3 9.5
456.7 497.8 41.1
629.4 637.4 8.0
642.0 645.5 3.5
651.8 669.8 18.0
674.8 703.5 28.7
703.5 739.3 35.8
743.3 763.9 20.6
763.9 764.2 0.3
792.2 792.3 0.1
792.3 804.0 11.7
PBTL-Pipeline N/A None I|dentified - Continuous permafrost 2
PTTL-Pipeline N/A None Identified - Continuous permafrost 2
Gas Treatment Plant
GTP N/A None Identified - Continuous permafrost 2
@8An aquifer exemption order (AEO) has previously been det ¢

GTP, PBTL and PTTL.
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2.2.3 Liquefaction Facility i Existing Groundwater Resources

Quaternary age unconsolidated alluvium and glacial outwash deposits are found under the site. Although
multiple confined and unconfined aquifers are known to exist in the Nikiski area (USGS, 193D\Afd

2015), none has been previously delineated with any detail within the vicinity of the Liquefaction Facility.
In 2015, groundwatemonitoring wellswere installedat the Liquefaction Facility site to delineate aquifers

and aquitards and to provide ams to develop an understanding of aquifer characteristics including artesian
conditions, variations in hydraulic conductivity, occurrence, elevation fluctuation, tidal impacts, gradient,
and flow direction (Fugro, 2015).

Three distinct groundwatdrearing zones were identified during the preliminary field investigations
undertaken by the Project. The first encountered groundwater (upper aquifer) is found in the Killey unit
and is unconfined. The upper aquifer was observed across the site at elevagjionsh@tween 99.5 feet
below the North America Vertical Datum (NAVD 88) afR.51 feet (NAVD 88). The second and third
groundwater units are present within the lower aquifer. The second unit is@&imied and is beneath

the Killey-Moosehorn transibtin zone at potentiometric surface (the surface level to which water in a
confined aquifer rises within a well) elevations ranging betw@4:88 (NAVD 88) and13.68 feet (NAVD

88). The third groundwater unit is confined and was encountered beginnimg@iraximate elevation of

-95 feet (NAVD 88). For reference, the existing site grade varies from an elevation of approximately 94
feet to about 135 feet (NAVD 88) and the surface topography of the Liquefaction Facility site dips slightly
to the west andouth. Depth to groundwater for the monitorthgt differ in terms of physiography and
climate, affecting groundwater movement and storage (USGS, 2012).

The Liguefaction Facility would be underlain by glacial outwash, glacioestuarine, and alluvisitsl &t

make up parof the inconsolidatediepositaquifers system in the Cook InBasinecoregion. The aquifer
deposits can be up to 200 feet thick in the Nikiski area. An overview map of the Quaternary deposits in
the Cook Inlet region is provided Figure 2.2.31.
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2.2.4 InterdependentProject Facilitiesi Existing Groundwater Resources

The Interdepender®roject facilities(i.e., Mainline, PBTL, aad PTTL) traverse several physiographic
regions, each having different surface and groundwater resource charactéviaipgsng of the facilities

in Appendces D and Mave mileposts on the pipeline according to convention to reflect natural gas flow
(i.e., from north to south in the case of the Mainline and from east to west in the case of the RTTL).
description of the different physiographic regions and the groundwater resources found is generally
described here and in the subsections below.

On the ArcticCoastal Pla (ACP), unconsolidated colluvium and alluviutdepositsare confinedaterally
by continuous permafrostestrictinginteraction between subpermafrasidactive layeytherefore, do not
producepotablegroundwater (USGS, 1999). Along the Brooks Range and to the swuiainline would
cross three princid areas that may contain groundwateunconsolidated surficial deposdstheaquifers
in the Tanan&iver basin,unnamed bedrock and rivealley alluvial aquifers, an@quifersin the Cook
Inlet Basinecoregion

Aquifers in the Tanan®&iver basinarelocated along the banks of the Tanana River and its tributaries
southeast of FairbanksWater from the aquifer discharges locally to springs ameéedaeaches of the
Tanana River tributaries and regionally to the Tanana RiVanughaquifers inthe Tanand&iver basin
containnaturallyoccurringhigher concentrations of iron and manganese than is typically recommended by
the EPA for drinking, the adfer supplies Fairbanks and surrounding communities with drinking water
(USGS, 1998).

Groundwater may be found in metamorphic bedrock aquifers north of the Td&tiaer basin
Metamorphic rocks yield substantial quantities of water where they have been fractured (USGS, 1998).
Northeast of Fairbanks, wells in fractured schist supply water for approximatehatirad the population

of the city. A similar aquifer in the uplandireas of Anchorage is made of fractured slate and
metagraywacke® The associated wells supply water to numerous domestic wells (USGS, 1998).

Unconsolidatedieposit aquifes in the Cook Inlet Basin ecoregior(described in Sectio2.2.2.1), are
located jist beyond the Matanusi&usitna Borough in the Alaska Rangmregion (USGS, 1999)The
MatanuskaSusitna Borough operates and maintains the public water systems for the community of
Talkeetna and the Palmer Garden Terrace Subdivision (ADNR, 200f).ystem provides part of the
water supply for Anchorage and for smaller cities and towns including Soldotna, Kenai, and R&mer.
domestic wells also obtain water from the Cook Inlet system (USGS, 1998).

Demographic information relatetb the use offresh groundwagr is discussed in Section 2&hd
summarized in Table 2.2 for the boroughs crossed by the Project.

3 A hard darksandstonevith poorly sortecangulargrainsof quartz feldspar and snall rock fragments in a
compact, clayfine matrix that has undergone some degree of metamorphism.
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2.2.4.1 Arctic Coastal Plain

As summarized by th&)SACE @Q012a), shallow seasonal interstitial water is present along the ACP.
Subsurface water in the active layer is limited to soil zones above the permafrost (suprapermafrost soils),
taliks (thawed zones) beneath relatively deep lakes, and hyporheic zones (thin zones of mixing of surface
water and shallow groundwater) presenhewed sediments below major rivers and streams (USGS, 2009;
USACE, 2012a).Above the permafrost table is the active layer, which is a zone that freezes in winter and
thaws in summer.lcerich permafrost preventeecharge of subpermafrost groundwatessulting in
snowmelt or surface rdoff, often maintaining a shallow sersaturated to saturated active layer

Suprapermafrost water is inadequate as a freshwater soescding in anunreliable source of water
supply. Most of these highly organic Bsurface water in the active layer freeze during the winter, and are
hydraulically separated from subpermafrost groundwater systems (Sloan and van Everdingétario88;

et al., 2012) This is manifested by the great number of lakes and poorly drainasl @resent throughout

the Arctic Coastal PlainAs discussed in Section 2.2, no potable groundwater is present north of the Brooks
Range. Continuous permafrost exists in this area and there are no known Quaternary alluvium or glacial
outwash deposits (hee formations to hold groundwater resources) north of Coldfodetailed summary

of permafrost conditions along the Project corridor in Ali&P and the rest of Alaska can be found in
Resource Report No. 7.

2.2.4.2 Brooks Range

From the Brooks Range throudhetsouthern Alaska Range, permafrost is discontinuous. Where there is
discontinuous permafrost, the depth to the base of the permafrost ranges from 155 to 265 feet (Ferrians,
1965). Large groundwater yields are available both above and below the pstiftt#®GS, 1955). Depth

to the top of the permafrost table varies widely depending on elevation and proximity to a seapenally
waterbody.

Where the Mainline would pass through the Brooks Range, extensive areas of carbonate bedrock are
present, with loally high porosity. This porous limestone serves as a high capacity aquifer in some areas.
Springs present in the eastern Brooks Range have demonstrated discharge rates of up to 16,000 gallons per
minute (USGS, 1999). However, the porosity and potegt@aindwater storage of the bedrock in the
Project area is unknown.

2.2.4.3 Yukon-Tanana Region

Quaternary alluvium serves as shallow aquifers along the floodplains of the Tanana andivarkam
Interior Alaska (USGS, 1999). The maximum known thicknesslwfiam in the Tanana River Valley is
2,000 feet (USGS, 1984); howevégnses of finegrained glacial sediments may serve as aquitards at
depth. Where the Mainline would cross these rivers, there is a large groundwater recharge potential.

Groundwater irthe area also occurs in taliks and thaw bulbs. Talikbagees ofunfrozengroundthat
completely penetraggermafrost, connecting suprapermafrost and subpermeafatst that are found below
large rives and lakes (van Everdingen, 1998Jhaw bulbs are localized regions tbwedpermafrost
produced by a local heat source (USGS, 1999).
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2.2.4.4 Alaska Range

The Alaska Range contains many glaciers and perm#fiatsiffects the quantity of groundwater (USACE,
2012). Aquifers and potential agigrs are notvell definedwithin the Alaska RangeUnconsolidated
alluvium and glacial deposits may yield water in some areas along the Susitna drainage.

2.2.4.5 Non-Jurisdictional Facilities

The PBU Major Gas Sales (MGfpjectandPoint Thomson Ga@TU) Expasion gojectare located on
the Arctic Coastal PlajrwhereQuaternary deposits contain continuous permafrost and, therefore, are not
drinking wateraquifers (USGS, 1999). A discussion of the asgmovided in Section 2.2.1

The Kenai Spur Highwagelocationproject would be located above theconsolidatedlepositaquifers
systemin the Cook InleBasinecoregion A discussion of this system is provided in Sectior22.2.

2.2.5 Seeps and Springs

OneAlaska Department of Natural ResourcA®NR)-identified spring is located within 150 feet of the
Project footprint.At approximately milepost 537.2 of the Mainline, temporary workspace would be located
within 94.4 4 of a spring (Case file 1821433No other springs have been identified nearRhgject
footprint. Mitigation measures are provided in Sectich28, 2.29, 23.11, and 23.12 in the event that
seeps and springs would be identified during Project construction or operation.

2.2.5.1 Non-Jurisdictional Facilities
None of the NorilurisdictionaFacilities would be located within 150 feet of any ADARntified springs.
2.2.6 Groundwater Quality

Groundwater across most of Alaska is considered to be of generally good quality and suitable for domestic,
agriculture, aquaculture, commercial, aimlustrial use with only moderate or minimal treatment.
However,hard water and naturally high iron concentrations are common.

On a localized basis, some water quality problems exist due to various natwwahtmediccauses. These
include natural gaogic conditions, such as aquifers in marine sedimentary rocks, that produce brackish
water; natural biologic processes and contamination from domeasiewatedischarges that can cause
high nitrate concentrations; and intensive pumping in aquiferstneaoasts that can mix sea water with
fresh watermaking it unfit for most uses (USGS, 199@)dditionally, contaminated sites associated with
military, industrial, mining, and other human activities have been idergiieléscribed iResource Repor

No. 8.

ADEC has the authority to enforce the Aladkéater Quality Standard®aWQS) criteria (ADEC, 2008b

and 2012) to both ensure that waters are safe to use for various human consumptive purposes and to protect
these natural resources from potentialaieg effects of human us€riteria maintained by ADEC include

drinking water primary maximum contaminant levels, stock water and irrigation water criteria, aquatic life
criteria for fresh and marine waters, and several other criteria lists.
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2.2.6.1 Liquefaction Facility

Previous reports indicate thatoundwater quality in this aréawithin water quality standardsvith the
exception ohaturallyoccurringelevatedarsenicjron, and manganese levelssociated with gold mining
districts Groundwater quality in the Liquefaction Facility area was studied by Glass (200ttientsand
dissolved organic carbon, pesticides, and volatile organic comg®i@@) levels have all been found to
be low, well withinEnvironmental Protection AgenciRA) drinking water standards (Glass, 2001). Total
dissolved solids are also generally low, mostly in the 200 milligrams per liter range, with the highest
value reported in recent studies being 986 milligrams per liter in southeastern Cook Inlet.

ThepH of water sampled in th8lass 2001) study was 6.7 and the temperature was 6.5Glass, 2001).

All major ionsthatweretested(e.g., calcium, magnesium, sodium, potassium, sulfate, chloride, fluoride,
bromide, and silica) showed low concentratiared! within EPA drinking water standards. Nutrients and
dissolved organic carbon levels were low, as would be expected in an area with no significant agricultural
activity. Likewise, there were no significant levels of pesticides or VOCs deté&tmgdonmental isotopes

of hydrogen and oxygen were within expected ranges for local precipitidibred waters. Elevated
Radon222 levels a common within the Cook InletaBin, but in Nikiski the radon was measured at 260
picocuries per liter, well below ¢hnational median concentration of 450 (Glass, 2001).

Water sampled in 1999 at a well in Nikiski showed elevated iron levels of 7,300 micrograms (@Bldiisr

2001) Other data, however, suggests that whereas iron levels can be higher than despeadjdhlar

data point is an anomalyhe well is number five depicted on Figure.B-2. The preferred level for public

water supply is less than 3@ficrograms per literand the average iron levels in the Cook Inlet region
groundwater are less tha@rhicrograms per literlron is naturally present in groundwater from dissolution

of common minerals in rocks and soils and does not pose human health risks. High levels of iron, however,
can impart a reddishrown color and a slightly bitter taste doinking waterwhich can be evident at
<1lmg/L Increased iron levels can also cause the precipitation of sediment that can leave stains on laundry
and plumbing fixtures, and in serious cases can promote growth of iron bacteria in pipes (Glass, 2001).
Water sampled in Nikiski also showed elevated levels of manganese, measured at 290sincbggams

per liter (by two different testing metholls The preferred level for public water supply is less than 50
micrograms per liter Elevated manganese, likeir, can impart a bitter taste to drinking water and can
produce black staining (Glass, 2001).

Elevatedevels of arsenic, iron, and manganese are common throughout the region. In 1999, arsenic levels
up to 29micrograms per liter were found Cook Inletgroundwater (Glass, 2001), which approaches the
Alaska Water Quality Standard for drinking water of 0.05 milligrams per liter (50 micrograms petAiter).

2001 review of 220 USGS groundwater samples collected in the Cook Inlet Basin (39,325 square miles)
showed that 65 had arsenic concentrations of 10 micrograms per liter or gredt8haddarsenic levels

greater than the 50 micrograms per lileaximum contaminant levdbr drinking water. Of the 220
samples, 109 sampling locations were located witienKenai Peninsula Borough, and of these 9 percent

of the wells had greater than 50 micrograms per liter and 40 percent had greater than 10 micrograms per
liter. The study did not specify which exact ground water sample locations had the elevatedersksni

but many were located in the Nikiski region.
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In addition to the studidisted USGS groundwater quality samples from around the Liquefaction Facility
were reviewed Other than arsenic, iron, and manganese, levels above the maximum contbevéeidot
drinking watemwvere not identified in these sampthaatwere taken from the 1960s through 1990s at various
depths and analyzed for varied parametd®GS, 2018)

Ongoing investigations are occurring, including field research by the Projeotlzerd who are preparing

a study to model the hydrogeology and water quality ofjtbendwater at the Liquefaction Facility site

This new information will be provideit the FERC applicationPreliminary data suggestat iron oxide

rich seeps arpresentemerging from the side of beach bluffs within the Killdposehorn transibn zone

(see Section 2.2). The presence of the iron oxide may indicate elevated levels of irdotahdissolved

solids, especially in the upper aquifer. In additian,discussed in Resource Report No. 8, groundwater
contamination is present in certain areas of the Liquefaction Facility site associated with historic releases
and debris piles. The releases have included petroleum hydrocarbons (i.e., crude odmimelhja,
arsenic, nitrates, and other contaminaidverse impacts to water quality in areas downgradient of a point

of release may exist and are being evaluated to assess potential impact to the proposed Project activities
and infrastructure (Fugro, 26

Any contaminated soils and groundwater encountered)dibe handled in accordance with the Project
Unanticipated Contamination Discovery Pl@Resource Report No. 8, Appendix J).
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2.2.6.2 InterdependentProject Facilitiesi Groundwater Quality

As noted previouslythere is a general lack of data concerning groundwater aquifers in Alaskact,

very few of Al askads groundwat erd (AREGC,i2008a).he have b

following paragraphs summarize overall groundwater quality information that is known by general regions
from the ACP throughthe Alaska RangeCook Inletis discussed in Section 262.5.

2.2.6.2.1

In areas of continuous permafrasb,potablegroundwateresources angresennorthof the Brooks Range

Arctic Coastal Plain

In areas of continuous permafrost, wateolidainedprimarily gathered from lakes and stored in heated
tanksfor winter use

2.26.2.2

Within the Brooks Range, water that stems from carbonatesqifgs or limestone aquifers wouikidly

Brooks Range

havebasic(pH > 7) propertieggiven the dissolution of calcite in the groundwater.

2.2.6.2.3

Yukon-Tanana Region

Groundwater in YukofTanana Regioaquifers maycontain calcium bicarbonate or calcium magnesium
bicarbonate but is generally suitable for most uses. Locally, concentrations of iron and manganese may
also be high (USGS, 1999).

226.24

In the Alaska Range, dissolved solids concentrationadonsolidatedieposit aquifers range from 110 to

340 mi l

is that total dissolved solids from all sources may not exceedndDgrams per liter Neither clorides

Alaska Range

l i gr ams

per liter

(USGS,

nor sulfates may exceed 260lligrams per lite18 AAC 70.020(b) (4)).

2.2.6.25

Groundwater quality in thanconsolidatedlepositaquifers systemin the Cook InleBasinecoregionis
generally quite high.Most major ion concentrations are lowijth only occasional elevated levels of

Cook Inlet

1999) . For

refer

chloride up to 500nilligrams per liter Total dissolved solids are also generally low, mostly in thé& 100

200 milligrams per literrange, with the highest value reported in recent studies beinm@&gams per

liter in southeastern Cook Inlet. Nutrientissolved organic carbon, pesticides, and volatile organic

compounds levels are all low, well within EPA drinking water standards (Glass, 2001).

High backgroundevels of arsenic, iron, and manganese are camtinmughout the regionin 1999,

arsenic levels up to 2@icrograms per litewere foundin Cook Inlet groundwater (Glass, 2001), which

approaches the Alaska Water Quality Standard for drinking water of rhili§rams per liter (50
micrograms per litgr Elevated Rado222 levels a& common within the Cook InleteBin, averaging 100

200 picocuries per liter. Rad@®22 levels have been measured as high as 610 picocuries per liter, well

above the national median concentration of 450 (Glass, 2001). Water from wellslheaonay stratin
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the unconsolidatediepositaquifes systemin the Cook Inletecoregioncommonly contains objectionable
concentrations of hydrogen sulfide and iron as well (USGS, 1999).

2.2.6.3 Non-Jurisdictional Facilities

The PBU MGSprojectandPTU Expansion pojectare locatedn areas of continuous permafroshdno
potablegroundwater sourcesxist. Water sources are primarily gathered from lakes

TheKenai Spur Highwayelocationproject would be located above t@eok Inlet Basin A discussion of
water quality within the basin is provided in Section@25

2.2.7 Groundwater and Wellhead ProtectionPrograms

Sections 1453 and 1454 of tBafe Drinking Water Act (SYA) requirestates talevelop andmplement

a Source Water gsessmerdind ProtectioProgram(SWAP) that delineate boundariesof public water
systems (PWS)identify the origins of contaminants iPWS areas to determine susceptibility to
contaminationand establish protection zones for PWSAlaska, theDrinking Water Protection Program
(DWPP)wasimplemented in compliance with $IDA establishing one progmathat includes source water
assessmesgtgroundwater protection, and wellhead protection.

Wells within150 feet fronthe Projecfootprintwe r e i dent i fi ed using ADNROSs
(WELTS). Although the database may not be complete prioorstaiction, field surveys would also be
conducted along the Projectés footprint to confi
in proximity to the construction are@ublic and private water wells that have been identified within 150

feet of the Projedootprintare listed in AppendixA and depicted in Appendix C of Resource Report No.

8.

Wellhead protection measures are implemented to protect groundwater zones of influence from pollutants
that may reduce the uses of a well. Ideatifgroundwater and wellhead protection areas are depicted in
Resource Report No. &ppendix C. Additionally, there may be local ordinances established to protect
watershed areas and larger groundwater basins (ADEC, 2014). The following sections dasotise
programsdevelopedo protect groundwater sources.

2.2.7.1 StateWell Head Protection and Drinking Water Programs

Groundwater sitegnder the direct influence of surface water (GUDISEM)st meet the more stringent or
more protective of either the Table C criteria in 18 AAC 75 oA Sunder 18 AAC 7Q@o be protective
for use as a drinking water source and to protect potential ecological recéptotsdwateis protected
(18 AAC 70050)for Class () (A) uses (freshwater water supply).

ADEC has specified minimum separation distances between wellheads and potential sources of
contamination (18 AAC 80.020(a)). These setbacks range from 75 to 200 feet depending on the potential
sourceof contamination (this can also be modifidchecessaryto protect public health). The separation
distance from a petroleum line.§.,natural gas pipeline) typically 75 to 100 feet depending on how the
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water system at the wellhead is defileddditionally, the separation distance from a wastewater disposal

system(e.g.,leach field, wh i ¢ h

mi ght be

final engineering designs 150 to 200 fee.

n eassdcatdadilities degendiag oRth@ | ect 6

ADEC Division of Environmental Healtperforms source water assessments funded bigReunder
SWAP(ADEC, 2015a).Source water assessments determine the susceptibility of a drinking water system,
including groundwater wells, to contamination (Miller, 2008ource water assessments astermine

where drinking water originatesd defines the protection area around the USDWe protection area is
categorized into zones depending on the distbnoetheUSDW, and theitme of travel(TOT) is the time

it takes for the contaminant to réea well or source water intake

USDW anes crossed by the Project:afE fizone A0 several months TOT or less to the welhd (2)

fizone Bbtwo years TOT or less to the wellhis creates two areas around a wellhead showing the distance
groundwater aa move within thelfOT time frame. These areas are usually generalized as a representative
polygon. To the extent Project facilities cross drinking water zones, the zones crossed are summarized in
Table 2.27-1 and depicted iResource Report No. 8pperdix C (labeled concurrent with the ADNR as

subsurface and surface water rights) .inAppeidxCzones
of Resource Report No. 8
TABLE 2.2.7-1
Drinking Water Zones Crossed by the Project
Segment/Borough Approx. Drinking Water Zone Name PWS ID Crossed Timeframe
or Census Area Milepost (Zone Type)
Liquefaction Facility
Kenai Peninsula NA Agrium Well No. 14 240919.004 A
Borough NA Agrium Well No. 15 240919.005 A
NA Agrium Well No. 16 240919.006 A
NA Agrium Well No. 7A 240919.001 A
NA Agrium Well No.10 240919.002 A
NA Agrium Well No.12 240919.003 A
NA Tesoro 201 Northstore 243362.001 A
NA Agrium Well No. 10 240919.002 B
NA Agrium Well No. 12 240919.003 B
Mainline and Associated Aboveground Facilities and Infrastructure
North Slope 136.9 UAF/IAB Toolik Field Station 350146.001 A
Borough 146.9 Alyeska PS4 320036.001 B
Yukon-Koyukuk BLM Arctic Interagency Visitor 334255.001
Census Area 2415 Center A
241.5 Cold Foot Café 333314.001 A
241.5 Slate Creek Inn 334035.001 A
279.4 Alyeska PS 5 350023.001 A
401.5 Livengood Camp-Well #1 300955.001 A
413.2 Alyeska PS 7 300303.001 A

4 For community water systems, ntmansient norcommunity water systems, and transient-nommunity water systemthe separation
distance minimum is 100 feet, but for a Class C;pailic, nonfederally regulated system the separation distance minim fieet.

5 Wastewater disposal systems folltdve same categorizations for water systemzegous footnote
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TABLE 2.2.7-1
Drinking Water Zones Crossed by the Project
Segment/Borough Approx. Drinking Water Zone Name PWS ID Crossed Timeframe
or Census Area Milepost (Zone Type)
474.4 A-Frame Service 391265.001 B
Denali Borough 523.3 Denali North Star Inn 391524.001 B
523.5 In His Shadow Ministries 391875.001 B
525.9 Rose Café 391891.001 B
526.0 Motel Nord Haven 391508.001 B
526.1 Denali Borough Tri Valley 390285.001 A
526.1 Stampede Lodge 391118.001 A
526.1 Totem Inn (WL002) 390439.002 A
526.1 Tri-Valley Community Center 391087.001 A
526.1 Wally's Healy Service 390667.001 A
526.1 Totem Inn 390439.002 B
526.4 Kid Stop Day Care 391061.001 B
526.8 Black Diamond Golf Course 391728.001 A
526.8 McKinley RV & Campground 391786.001 B
526.8 McKinley RV & Chevron 390536.001 B
528.5 Otto Lake RV Park 391168.001 B
529.0 Park Hotel 391820.001 A
529.5 Waugaman Village RV Park 391003.001 A
529.9 Denali RV Park 391443.001 A
535.0 Denali Riverside RV Park 391493.001 A
536.7 Mckinley Chalets Resort 390934.001 A
536.7 Denali Canyon Lodge 391948.001 A
536.8 Sourdough Cabins 391257.001 A
536.8 Denali Princess Lodge 391079.001 A
536.8 Denali Rainbow Village 390895.002 A
536.9 Denali Rainbow Village 390895.001 A
536.9 Lynx Creek Store 391702.001 A
537.1 Denali Riverview Inn 391299.001 A
Grande Denali/Denali Bluffs GW 391794.001
537.2 WL1 1ST Well Source A
Grande Denali/Denali Bluffs GW 391794.002
537.2 WL2 2ND Well Source A
537.3 DENALI CROWS NEST/ 390918.001 A
Grande Denali/Denali Bluffs SW in 391794.003
537.4 Kingfisher Creek A
Era Helicopters/ Denali Park 391401.001
537.5 (WL001) A
537.7 Denali Bluffs Hotel 391566.001 A
547.4 229 Parks Highway Restaurant 391922.001 B
547.7 Denali Cabins South/Mile 229 390358.001 B
551.5 McKinley Creekside Lodge 390447.002 A
McKinley Creekside Cabins - 391930.001
551.7 Employee Housing A
551.9 The Perch Restaurant 391231.001 A
552.0 MCKINLEY CREEKSIDE CABINS 390447.001 A
552.1 Denali Mnt Morning Hostel 391804.001 A
552.5 Carlo Creek Lodge 390196.001 A
564.5 Lazy J Cabins 391671.001 A
564.5 Cantwell RV Park 391558.001 B
564.6 Cantwell Food Mart 391647.001 A
564.8 Denali B SD Cantwell 390146.001 B
Denali Borough Sd - Cantwell-Well 390146.002
564.8 #2 B
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TABLE 2.2.7-1
Drinking Water Zones Crossed by the Project
Segment/Borough Approx. Drinking Water Zone Name PWS ID Crossed Timeframe
or Census Area Milepost (Zone Type)
564.9 Tsesyu/Time To Eat 391532.001 B
568.4 Cantwell Cafe/Longhorn Bar 390277.001 A
568.4 Cantwell Cafe/Longhorn Bar 390277.001 B
Matanuska-Susitna 630.0 Byers Lake Campground 220561.001 A
Borough 630.0 Division of Parks 225520.001 A
640.6 Lower Troublesome Creek 223789.001 A
Division of Parks Troublesome 223797.001
640.7 Creek A
657.2 Chulitha Campground 226923.001 B
663.5 Trapper Creek Trading Post 221680.001 B
663.5 Trapper Creek Pizza Pub 225376.001 A
665.4 Cache Creek Lodge 220757.001 B
665.5 Trapper Creek Inn, Inc. 224808.001 B
Kenai Peninsula 795.7 Offshore Systems Kenai 244997.001 B
Borough 795.7 Offshore Systems Kenai 244997.002 B
795.9 McGahan Utilities 241020.002 A
795.9 McGahan Utilities 241020.001 A
799.5 Nikiski Elementary School 242610.001 A
801.4 Nikiski Pool-Well #1 242636.001 B
801.4 Nikiski Pool 242636.001 A
801.5 Lighthouse Restaurant 242644.001 A
802.0 Alaska Petro Cont 244395.001 B
803.0 Tesoro Refinery 241745.001 A
PBTL
North Slope NA None NA
Borough
PTTL
North Slope NA None NA
Borough
GTP and Associated Aboveground Facilities and Infrastructure
North Slope NA None NA
Borough
Source: ADNR drinking water protection areas: http://dec.alaska.gov/eh/dw/dwp/protection_areas_map.html
ADEC reviews ADNROs water rights issuances to de:

groundwater travel polygon and thus potentially affecting the source water. For instance, several temporary
water use authorizations from ADNRould be neeed for water use during construction and operations;

ADEC would review these. ADEC also reviews permits for other permitted sitpsnfaterial extraction

sites) with the potential to affect groundwater. Additionally, certain ADEC pefits, excavation

dewatering or the construction general pedmiKG002000 and AKR1000@ respectively) require

additional monitoring when dewatering or dischargagermitted sourceear a contaminated site.
Specifically, dewatering within 1,500 feet of a coniaabed site requires an additional permit application

and the submittal of a best management practices (BMP) plan. Potential contamination sources are
identified i n Resource Report No. 8 ; they may include
Contamnated Sites Program, Leaking Underground Storage Tanks Program, Spill Prevention and
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Emergency Response, and/or Solid Waste Program. Sites within 1,50QfegPadject corridor are listed
in Resource Report No. 8.

ADEC has also implemented a communiigsed effort to protect groundwater sources for public drinking
water under the voluntary DWPP. The DWPP includes a source water assessment, as plesgddbsly

and voluntary efforts may assist in the development or enforcement of local protediitances. Some

local entities may also have Alaska Clean Water Action (ACWA) grants from ADEC to perform certain
actions like developing a DWPP; however, for state fiscal year 2015 there are no ACWA grants within or
adjacent to the Project area. Thiexy®ne Clean Water Action grant in the Susitna Valley that addresses
clean boating and outreactcreational boating users of the DesRkaer (ADEC, 2014).

If a DWPParea is crossed by the Project and is it is determined that construction or otlsvargarth

moving activities would possibly result in contamination or disturbance to surface water or groundwater,
the public water drinking system contamuld be notifiedfor the area in accordance the Profg@¢PPP

and associategeneralAPDES permit An outline for a ProjecBWPPHSs provided in AppendiX and the

Alaska LNG ProjectWetland and Waterbody Construction, and Mitigation Proced@fdaska LNG
ProjectProcedires) are providedin Appendix O. The SWPPPoutline would be used by construction
contractors to develop and implement a plan specific to their area of responsibility before the start of any
soil disturbingactivity.

2.2.7.2 Federal Programs

Sensitive groundwater resour@edesignatedy EPA throughthe Sole Source fuifer (SSA) Protection
Program authorized by Secti@d24(e) of the SDWA.SSA is araquiferthatprovides a sole or principle
source @reater than 50 percérif drinking waterfor anarea wherecontaminatiorof the aquifer could
create a public healttazard andwhere noalternativedrinking watersourcesare available to replace the
watersupply There are n&PA designated&ole Source Aquiferis Alaska EPA, 2014).

A number of other important EPA programs, suclissResource Conservation and Reexy Act (RCRA)

and Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) also protect
groundwater quality in Alaska. Sites covered by these programs are depiBesbimce Report No. 8,
Appendix C Formerly usedlefense sitesrossed by the Project (which may have their own requirements
under compliance orders issued by EPA) are also depictedaddition, the EPA implements the
Underground Injection ContrgUIC) for Class | injection wellpursuant to Section 40.F.R.Part 144.
AOGCC has primacfor the Alaska Class Il UIC program in accordance with 20 AAC 25.005

2.2.7.3 Non-Jurisdictional Facilities

The PBU MGSprojectandPTU Expansion pojectare locatedn areas of continuous permafroshdno
potable groundwatesource exist. Water sources are primarily gathered from lakes

TheKenai Spur Highwayelocationproject would crosseveraldrinking water zoneéTable 2.27-2).
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TABLE 2.2.7-2
Drinking Water Zones Crossed by the Kenai Spur Highway Relocation Project
Drinking Water Zone Name PWS ID Crossed Timeframe (Zone Type)
Forelands 240634

Forelands 240634 B
Forelands 240634 B
Forelands 240634 B
Forelands 240634 B
Agrium Well No. 7A 240919 B
Agrium Well No. 7A 240919 B
Agrium Well No. 10 240919 B
Agrium Well No. 12 240919 B
Agrium Well No. 14 240919 B
Agrium Well No. 14 240919 B
Agrium Well No. 15 240919 B
Agrium Well No. 15 240919 B
Agrium Well No. 16 240919 B
Agrium Well No. 16 240919 B
Nikiski Elementary School 242610 B
Nikiski Elementary School 242610 B
Nikiski Elementary School 242610 B
Greatland Village Park 243771 B
Nikiski Church of Christ 245294 B
Nikiski Church of Christ 245294 B
Nikiski Church of Christ 245294 B
Doug's Minimart and Cafe 248470 B
Doug's Minimart and Cafe 248470 B
Agrium Well No. 7A 240919 A
Agrium Well No. 14 240919 A
Agrium Well No. 15 240919 A
Agrium Well No. 16 240919 A
Greatland Village Park 243771 A
Nikiski Church of Christ 245294 A
Nikiski Church of Christ 245294 A
Nikiski Church of Christ 245294 A
Doug's Minimart and Cafe 248470 A
Doug's Minimart and Cafe 248470 A
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2.2.8 Potential Construction Impactsto Groundwater and ProposedMitigation

The use ofgroundwater resourcasould be relied upomo support construction activities/Vithout the
implementation of Best Management Practices, unregweitedrawalof excessive water voluméom
aquiferscouldhave the potential to affect groundwater supply, while construction activities and spill events
have the potential to affect gnodwater quality. Groundwater would be relied upon for a wide range of
Project usesge.g.,potable water, concrete preparation, hydrostatic tedingt suppression)Anticipated
groundwater use during Project construction is summarizédeiRrojectWater Use Planncluded as
AppendixL.

Construction activities that could potentially impact groundwater reso(ireesvater yield and/or water
quality) wouldinclude but are not limited tahe following:

R I T I I e ]

Blasting;

Clearing grading and site preparian,;

Dewatering and trenching;

Domesticsewage and greywatdisposafrom constructiorcamps;
Facility, work pad, and helipad/airstrip construction;
Groundwater withdrawal;

Hydrostatic test water discharge

Material extraction sites and excavation dewatgr

Potential of drilling mud release duritig@nchlessonstruction;
Potentialof encounteing contaminated soils or groundwater
Restoration or reclamation of construction areas;

Spills or leaks opetroleum liquids ohazardous materials;
Stormwater maagement and runoff;

Underground injection; and

Water well construction or disturbance.

Construction practices designed to minimize or mitigate potential impacts on groundwater during
constructionwvould be implementedThis includes th@roposedneasuresBMPs,and guidance provided
in the followingProjectspecific plans:

= = =4 =4 =9

Blasting Plan(Resource Report No. 6, Appendi¥, B

Gravel Sourcing Plan and Reclamation Measu/ggpendix E of Resource Report No. 6);
Groundwater Monitoring PlaiiAppendixB);

HDD Inadvertent Release Contingency Pl@&ppendixM);

ProjectWaste Management PlgResource Report No. 8, Appendiy; K
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91 Spill Prevention, Control, and Countermeasure (SPCC) PdaapendixN);

9 Stornwater Pollution Prevention Plan (SWPP@&ppendixK);

1 Unanticipated Contamination Discovery PléppendixJ of Resource Report No.;8)

1 Alaska LNG Projectpland Erosion Control, Revegetation, and Maintenance PAdaska LNG

ProjectPlan) (Appendix A of Resource Report No. 7);

=

Water Well Monitoring PlariAppendixC);

1 Water Use PlarfAppendixL);

9 Alaska LNG ProjecWetland and Waterbody Construction dvifigation MeasuregAlaska LNG
ProjectProcedure} (AppendixO); and

9 Fugitive Dust Control PlaiAppendix J of Resource Report No. 9)

Table 2.28-1 shows the prominent water resource impacts of concern and the corresponding measures that

each plan addresses.

TABLE 2.2.8-1

Water Resource Impact Locations of Concern and Corresponding Project-specific Mitigation Plans Options Presented

in Resource Report 2 Appendices

Appendix

Potential Impacts

Plan Provisions

Appendix B Groundwater
Monitoring Plan

Spread of contamination
associated with dewatering
contaminated groundwater in the
vicinity of known hazardous

waste sites.!

Provides measures to comply with special permit
conditions for the following regulations:

1 18 ACC 72 Wastewater Disposal
Regulations; and

1 18 AAC 83 APDES Regulations.
The special conditions would provide assurance
that the dewatering activities would not pull
contamination from known contaminated sites.
Monitoring would also ensure compliance and
allows early detection of potential contamination for
remedial action.

Appendix C Water Well
Monitoring Plan

Potential impairment of
groundwater quality from
construction activities from spills
or sediment introduction;
Reduction in aquifer yields by
certain construction activities;
Intersection and migration of
existing groundwater contaminant
plumes during trenching;

Provides measures to protect water quality and
aquifer yield with measures to minimize or mitigate
potential sources of construction impacts (e.g.,
blasting and vibrations from heavy equipment
operation, contamination of the local aquifer from
spills or sediment introduction, or effects from
Horizontal Directional Drilling operations

Provides monitoring parameters for groundwater
quality in the vicinity of known contaminant
groundwater plumes
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TABLE 2.2.8-1

Water Resource Impact Locations of Concern and Corresponding Project-specific Mitigation Plans Options Presented
in Resource Report 2 Appendices

Appendix

Potential Impacts

Plan Provisions

Appendix | Site-Specific
Construction Drawings: Site-
specific Wetland Crossing
Plans (to be filed with FERC
application)

Size of wetland impact footprint;
Sediment introduction into
adjacent wetlands;

Wetland loss from improper
reclamation of wetland hydrology;

Permanent wetland cover type
conversions;

Provides site-specific Best Management Practices
(BMPs) and specific construction and restoration
methods to be employed at large and/or sensitive
wetland crossings

Appendix J Site-Specific
Construction Drawings: Site-
specific Waterbody Crossing
Plans

Disturbance of riparian vegetative
buffer;

Runoff and downstream transport
of sediment-laden water from the
construction site;

Generation of elevated turbidity
levels;

Streambank/channel instability
following construction.

Provides site-specific BMPs, and construction and
restoration methods to be employed at large and/or
sensitive waterbody crossings

Appendix K Stormwater
Pollution Prevention Plan
(SWPPP)

Migration of sediments, oils, and
greases from the disturbed work
area following precipitation or
snowmelt events;

Also provides measures
incorporated into permanent
impervious facility design to
control stormwater discharges
during the Project operations
phase.

Provides measures to prevent migration of
sediments and potential disturbance from
construction sites. Also provides measures
incorporated into permanent impervious facility
design to control stormwater discharges during the
Project operations phase.

Appendix L Water Use Plan

Consumptive use of Alaska
waters for construction and
operations;

Potential impacts associated with
water withdrawals and
discharges;

Assurance of water rights and
maintained volumes for existing
users.

This Water Use Plan addresses the consumptive
and non-consumptive uses of state water resources
during construction of the Project. Water use and
water rights permitting would be undertaken to
provide water necessary to construct the Project.

Appendix M HDD Inadvertent
Release Contingency Plan
(Project-Specific HDD
Contingency Plan)

Unintentional discharge of
bentonite-based drilling fluids via
subsurface hydraulic
communication

Provides contingency measures for control and
cleanup of inadvertent releases of drilling fluids
during HDD operations.

Appendix N Draft Spill
Prevention, Control, and
Countermeasure (SPCC) Plan

Introduction of potential
contaminants to soil and water
resources during construction and
operations resulting from spills or
other unintended discharges

Provides emphasis on measures that would be
implemented to avoid spills of potential
contaminants. In the event that a spill occurs,
specific procedures would be provided for spill
control, clean up, and final disposition.
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TABLE 2.2.8-1

Water Resource Impact Locations of Concern and Corresponding Project-specific Mitigation Plans Options Presented
in Resource Report 2 Appendices

Appendix Potential Impacts Plan Provisions

1  Disturbance of riparian vegetative
buffers;

1 Runoff and downstream transport

Appendix O Wetland and of sediment-laden water from the

Provides Project-requested alternative wetland
W_a_terpody Construction, and construction site into adjacent construction and mitigation measures for Iocat|ons_
Mitigation Procedures (Alaska wetland areas: where strict adherence to the FERC& Procedures is

LNG Project Procedures) with not practicable. These alternative measures are

Requested Project-Specific - Generation of elevated turbidity intended to provide equal or better environmental
Modifications levels; resource protection.
1  Conversion of wetland cover
types;
Effective wetland restoration.
_ 1 Permanent unavoidable losses or Pr_o_vidc_as Io_ng-ter_m wetland restoration a_md
Appendix P Wetland mitigation (including compensatory) designed to

conversion of wetland functions

Mitigation Plan and values

reduce or offset permanent unavoidable losses of
wetland functions

Lif contaminated groundwater would be discovered during construction, the Unanticipated Contamination Discovery Plan
(Resource Report No. 8, Appendix J) would be implemented to prevent the spread to uncontaminated areas.

2.2.8.1 Liquefaction Facility Potential Construction Impacts to Groundwater

The Liquefaction Facility would benderlain by the principalnconsolidatediepositaquifessin the Cook
Inlet Basin ecoregionDepth tagroundvater is likely to be less than 100 feet throughouttigfersystem
and less than 25 feet in some areas of the LiquefaEtotitity site No solesource aquifersr springs
would beimpacted by construction of the Liquefaction Facility.

22811 Clearing, Grading, and Site Developmenfor Liquefaction Facility

Clearingandgrading of thd.NG Plant on th&.iquefaction Facility site woultikely cause a minor decrease
in localized groundwater fiftration (i.e., absgption of rainfall into soilsand recharge (i.e., the process by
which water moves downward from surface water to groundwedés .development with theastruction

of roads, parking areakydown areas, and othareas with impaneable concrete and asphalt would also
result in a minoredudion ininfiltration and rechargeThe impact$o groundwaterechargdrom clearing,
grading, and site developmemtould be longterm as the site would remain developed following
construction. Natural vegetationbuffers would bdeft intact andmaintained around theNG Plantsite.
Impact from dust would be mitigated by following BMPs listed in the Préjagitive Dust Control Plan
(Resource Report No. 9, Appendix J) SWPPRAppendix K)

2.28.1.2 Liguefaction Facility Foundation Construction
Foundation constructiorouldinclude installation ofranulampads, pile drivingor support structures, and
concrete work. The faundation for the NG Plant and associated aboveground structuresld be

excavated and replaced by structural fill. Depending on the deetcavationshallow groundwater could
be encountered during foundation constructiexposing it to potential siace water runoffdust, and
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spills. In addition, piles could potentially be conduits for contaminants to impact groundwater if a spill of
hazardous material occurs at the pile locatibmplementation of the BMRsrovidedin the Alaska LNG
ProjectPlan (Resource Report No, Appendix A andthe SPCCPlan (AppendixN), as well asadherence

to ADEC requirementsvould minimize the risk of potential impacts to groundwaRatential spilrelated
impacts and mitigation meaies are further discussed hetfollowing sections Impacts to groundwater
from foundation construction would be anticipated to be gleont and minor.

The Marine Terminal wouldlsorequire pile installation. The piles are not anticipated to be of sufficient
depth to penetrate mae aquitard layers or influence saltwater encroachment into the groundwater table.
No impactgo the groundwater table are anticipated from Marine Terminal construction.

2.2.8.1.3 Dewatering During Liguefaction Facility Construction

Shallow groundwater may be emgtered during foundation construction or pipe laying, and dewatering
may be required.Without appropriate controls, dewatering shallow groundwateaquifers resulin a
localized lowering (i.e., drawdown) of the aquifer and potential changes in graterdguality, such as
increases in turbidity. It is anticipated that these changes would be minor and tempbemamount of

water table drawdown and the area influenced are dependent upon the hydraulic conductivity of the soll,
the depth of the excatran relative to the water table, and the volume of the excavation that requires
dewatering. Shallow groundwater aquifers generally recharge quickly because theyamreeadily
recharge from precipitation and surface waters.

Extracted water would likely be pumped into an orsgttlingpondin accordance with afdlaska Pollutant
Discharge Elimination Syster®PDES permit. The State of Alaska is planning issuethe Statewide

Pipeline Construction, Operation, and Maintera@eneral Permit AKG3320000(Statewide Pipeline

General Permit) sometime in the next yedihis General Permiteportedly wouldauthorize discharges
associated with hydrocarbon pipeline Construction, Operations and Maintenance and may supersede the
needfor multiple APDES permitsThe following dischargesould be included in the General Permit:

Domesticwastewater;

Filter backwash

Gravelpit dewatering;

Excavationdewatering;

Hydrostatictest water discharge;

Firetest water discharge;

Secondarygontainment;

Mobile spill response discharge;
Horizontaldirectional drilling dischargesnd
Non-contactcooling water dischargémited coveragg

=8 =4 =8 -8 -8 -8 -89 _9_1

Permit limits would most likely be similar the existing APDESGeneralPermits for each of the above

listed discharges and would be detailed by discharge in the final Statewide Pipeline General Permit. Current
dewatering discharge effluent limits includarameters such g1, settable solids, sheen (none), Total
Aqueous Hdrocarbons (TAgH), Total Aromatic Hydrocarbons (TAH), Turbidity (marine), Turbidity

2-39



DOCKETNo. PF1421-000 POCNO: USAI-PESRRESYS

ALASKA LNG DRCVF/ITEESS::Z?;ZPUOATRO' 2 DATE: JuLy 15,2016

PROJECT REVISION: 0
PUBLIC

(fresh watey, and flow. The Project may be required to apply for individual peroitlocations where
the Project wastewater dischargesuld be unable toomply withpermit eligibility criteria.

Any discharges tahe ground would bdirst directedthrough arenergydissipating device to reduce the
potential for erosion and encourage infiltration bent& the soil If dewatering requires pumping wfore
than30,000gdlons per day an ADNR Temporary Water Use Permibuld be obtainedWith the use of
the appropriate BMPs, i§ anticipated that impacts to groundwater from dewatering woutditigated
according to TWUP conditions

Excavation and dewatering in contaai®d areas can expose contaminants in groundwater or cause them
to migrate to previously unaffectadjacentreas by altering tHecalgroundwater flow regimeTo reduce

or eliminate the potential for such impaasnstructiorin known/predetermined contaminated sitesild

be avoidedo the extent practicahlé/isual monitoring for sheen and odor would also be performed daily
in all locations where dewatering occuBte-specific plans detailing how contaminamsareas oknown
contamination (see Resource Report Now8yld either be avoided or removexhdwould be provided
separatelyollowing consultation with ADE and EPA In addition, for sites located within 1,500 feet of
an identified contaminated site, dewatenmguld be performed in accordance with the BMPs provided in
the ProjectGroundwater Monitoring Plar{fAppendixB). If unanticipated contamination is discovered
during construction, th@rojectUnanticipated Contamination Discovery Pl@Resource Report N@,
AppendixJ) would be followed to protect groundwater resources.

22814 ProposedWater Supply Wells for Liquefaction Facility

Groundwater would be used for site preparation, dust suppression, potable water, concretdaaiking,
up fire water supplyand hydrostatic testingNew 200 to 25Gfoot-deep groundwater wellsould be
locatedon the site tasupply waterfor construction of the LiquefactionaEility. This location has been
proposed because it presents high groundwater yield potential, enduitficiently removed from the
coastal bluff to minimizéhe potential forsaltwaterintrusion into the aquifer During peakconstruction
activities onsite water demarfdr the Liquefaction Facilityvould be approximately 300,000 gallons per
day, or 2B gallons per minutedepending on whether hyditatictesting of the LNG Tanks would be using
freshwater or seawater from Cook Inldthis includes water for construction uses and for potable water at
the camp. A breakdown of the proposed water useisded in theWater Use PlarifAppendixL). Exact

well locationsanddepths wuld depend on analyses of the aquifer and pump begtg conducted in 2016

Potential impacts to groundwater from construction water use are anticipated to Hershard minor.
Groundwater studieare plannedo further assess potential groundwater yield at the Liquefatoiity
site. The results of these studies willdrevided in thd=ERCapplication as they relate to the potential for
impactsto thegroundwater.

Construction activities caalsoimpact groundwater through impacts to existing water wilisng the
drilling or casingof new wells. By following pamitting requirements to ensure tivells are properly built
and subsurface formations are sealed off by the well casing and cenpais to drinking water aquifers
can be avoided The interaction between surface water and groundwatetd be preventk by sealing

any settling or retention ponds-site and putting a buffer around existing wells during construction until
they can be sealed and cappéethe «isting water wells may be used during the pioneering phase of
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construction as theewconstructbnwells are installedHowever, the wellsvouldbe sealed/capped during
site preparationThey are not intended to be used for operations.

Construction activities could also impact water supply wells in the vicinity of the Liquefaction Facility site

by alteringaquifer porosity/permeability (i.e., infiltration rates) and/orrheharge arege.g., compaction

from heavy equipment operation). In additispills could contact shallow groundwatémpacts would

be unlikely, but if they occurred, would result in temporary and localized impacts. For water supply wells
located within 150 feet of the construction footprint, routine monitoring of the groundwater quality and
yield would be performeds aktailed in theProjectWater Well Monitoring PlarfAppendixC).

Water quantity and quality testinggould be implementedrior to, during, and after construction
completion, as neededNater quantity parametevgould be monitoredincluding water columrneight,
flow rate of existing equipment, water column drawdown, and rebound tiviaeer would also be tested
for compounds of concern including arsem@nganesdron, total dissolved solids, nitrates, pathagen
and radon. In addition, tHi&MPs listedn theProjectSPCCPlan (AppendixN) would be followed In the
unlikely event that damage to a water suppire to occuduring constructionaffected partiesvould be
providedwith temporary sources of potable water and a new, comparable well cearatde water
source.

2.2.8.15 Hydrostatic Testing at Liquefaction Facility

Hydrostatic testing would occur directly after the LNG tanks and other Liquefaction Facility piping is
installed to determine that they are ldede and meet design strength criteilzetails of the required water
volumes and testing procedures are provided iPthctWater Use PlariAppendixL). Hydrostatic test
water would be sourcddom Cook Inlet. Hydrostatic testing of the LNG tanks would occur overdai/4
period, with an average fill rate of 1,408ligns per minuteHydrostaticteging of the 240,000 cubic meter
tanks would require roughly 27,000,000 gallons of wallegroundwater is used for hydrostatic testiofy

plant piping thewithdrawal rate ofresh watefrom the onsite construction wells would be reduced to the
extent practicable to reduce the potential for local groundwater drawddmwpacts on groundwater
availabiity could be significant but would be localized and temporary. Potential impacts from the use of
Cook Inlet water for hydrostatic testing are discussed in Sectidil2.2.5

Hydrostatictest watemwould be pumped into an onsite settling pond on siccordance with an APDES
permit. The existing APDES General Permit requirements/limits are sdisicharge effluent limits of pH,
setteable solids, sheen (none), TAqH, TAH, total residual chlorine, Turbidity (marine), Turlfidish (
watel), andflow. With adherence to permit requirementss ianticipated that any impacts to groundwater
from test watedischarge would be localized, shtetm, and minor.

2.28.1.6 Material Extraction for Liquefaction Facility Construction
As detailed in theProjectGravel Sourcing Plan and Reclamation Measuf@ssource Report No. 6,
AppendixF), onsite quarriesvould be developedt the Liquefaction Facility to serve the primary fill needs

for construction of the Liquefaction FacilittHowever, the impact to any canéd aquifers is unlikely
since they are well over 90 feet deeBurficial groundwater may be present, depending on rainfall events
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and season of initial ground disturbance. However, this surficial groundwater would be removed through
dewatering for thenining of granular material from the site.

To protect groundwater resources, measures from AD&€avel BMP Manuaivould be employed A
copy of this manual is included as an attachment tdPtbgectGravel Sourcing Plan and Reclamation
Measuredncluded inResource Report No. 6, Appendix ®/ith implementation of these measures, it is
anticipated that impacts to groundwater from material extraction would betstrarand minor.

2.2.8.1.7 Blasting for Liquefaction Facility Construction
Blasting is not aticipated to be required for construction of the Liquefaction Facility
2.2.8.1.8 Domestic Wastewaterduring Liguefaction Facility Construction

A temporary domestic wastewater treatment plant would be located east of the construction camps.
Discharge from the teporarywastewateplant would be to a sediment basin on gigwould ultimately
discharge to Cook Inlet through an outfall in accordance with APDES permit requiren@msrage

under the existing APDES Wastewater General Permit for Project domestewager discharges from

the operation of a domestic wastewater treatment works would specify the total amount (usually in pounds)
of wastewater that could be discharged from each site. APDES permit would include limits on the following
pollutants: five-day biochemical oxygen demand (B§)otal suspended solids (TSS), fecal coliform and
possibly enterococci, total residual chlorine (if applicable), dissolved oxygen (DO), pH, and flow.

To reduce fecal coliform count, disinfection such as UV or chlosioeld be used.In the unlikely event
of a sewage spill, immediate cleap procedures would be implemengad mpacts to groundwater would
be temporary and minor.

2.2.8.1.9 Liguefaction Facility Construction Fuel Use, Storage, Refueling, Lubrication, and
Spill Prevention

Construction equipment would generally be refueledhe sitdoy fuel trucks. There wouldoetemporary
fuel storage tanks placedf-site within temporary bermed secondary containment.

All fuel handling neessaryfor construction would be in aordance with ADEC requirements and the
Project draftSPCC PlanAppendix N) for the construction phase of the Project to minimize the potential

for accidental releases and to establish proper protocol concerning minimization of, containment of,
remediatio of, and reporting of any releases that might occur. The proposed measures to reduce the risk
of spills and minimize impacts shouldeleaseoccur include, but are not limited to:

1 Inspections of tanks, vehicles, equipment, and automatieo$tsutor leaks would be conducted
daily;

1 Secondary containment would be used for all simgided containers, portable (e.g., skid

mounted) fuel tanks, aboveground tanks, and containers in excess of 55 g&kerandary
containment capacity would b&@perceniof the volume of the contairer
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1 Impermeable plastic lining materials would be used for tempostohed contaminated soils and
materials

1 Supervisors would oversee major fuel transfersg., filling storage tanksynd other personnel
would be trained ohow to conduct transfersPersonnel would be trained on the components of
theSPCC Plan

1 Sorbent, boom, and clean up materials woulam@lableon all construction sitesAll fueling
vehicles would carry spill response materials such as absorbenplaatis, bags, and shovels

1 The storage of petroleum products and refueling and lubricatitngty during constructiomould
take place at least 150 feet from water supply wells to the extent practitiabi¢chin 150 feet,
locationswould be approved by therizironmentallnspectoy spill response materialgould be
available at the site, and secondary containment structongd be used

1 Cook Inletspecific SPCC practices would be followeahd

9 If a spill were tooccur in an upland areagtivity associated with that spilfould cease until the
releasavascontained at the sourc&mall spills would be cleaned up with absorbent materials to
reduce penetrations into soils, and large spills would be immediately pumped into tank trucks.
Contaminated cleanp materials, excavated saind water would be disposed of in accordance
with all applicable state, locand federal laws and regulations

All petroleum, oil, and lubricant handling needed for construction would be dictated [§PHBEs
Environmental Inspectorsould also oversee contractor compliance with the pl@o. further protect
groundwater, petroleum product storage and handling wmane appropriate secondary containment to
prevent spills

While any releasenhas the potatial for significant adverse environmental impacts, adherence ®REE
Planwould greatly reduce the likelihood of such impacts, asagetiinimize the resulting impacts should
a spill occur.

2.2.8.1.10 Waste Managementuring Liquefaction Facility Construction

Waste management activitie®wd be performed in accordance with the waste management hierarchy. In
order of preference, the aim would be:

1. Avoidancei Avoid the generation of waste, and particularly hazardous waste, through applicable
methods, practiceor materials substitution.

2. Minimizationi Minimize the amount of generated waste where waste generation cannot be avoided
or prevented.

3. Reusé Reuse materials that would otherwise be relegated to a waste stream.
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4. Recyclei Recycle wastes by deliveringetim to accessible and practicable recycling programs.
5. Recoveri Recover energy from waste.
6. Disposali Dispose of wastes responsibly at only properly licensed waste disposal facilities.

All waste generated from construction would be handled in accordarctheRtrojectWase Management

Plan (Resource Report No. 8, AppendiX.KThis plan addresses hazardous and nonhazardous waste
materials and volumes, handling, and disposal in detail. The plan weflédt compliance with all
regulations for transportation, treatment, storage, and dispdhkal.generation and storage of hazardous
wastes during construction would be minimal. Volumes and typekile determined when construction
contractors are selecteddaconstruction plans finalized. At that time, each contractadhbe required

to develop a waste management plaatfollowsthe guidance in thBrojectWaste Management Plamd
outlines the types, volumes, and dispositicof wastes anticipateduring construction.With adherence to

the ProjectWaste Management Plgmocedures and mitigation measures, adverse impacts to groundwater
due to waste management during construction of the Liquefaction Facility are not anticipated

2.2.8.2 Potential Groundwater Impactsduring Construction of Interdependent Project Facilities

Thevarious hterdependent ProjecgEilities, including the Mainline, are predominantly located in remote
areas, away from other water resource ushis.sole source aquifers would be impacted by construction
of the InterdependemtrojectFacilities

22821 Pipelinesi Potential Groundwater Impacts
2.2.8.2.1.1 Potential Groundwater Impacts during Mainline Construction

No potablegroundwater sources are present north oBitumks Range. Construction of the Mainline in
this area would have no impact to groundwater resour¢bs following discussion describgstential
impacts to groundwater frooonstruction of the Mainline stuofthe Brooks Range

Extensive use ofrgundwater is not expected to be required for Mainline construction, with the exception
of supplying the temporary construction camps as described in the Pipeline Associated Infrastructure
section. However, Mainline construction activities have the poteatiapact groundwater resources and

are expected to be minimal, localized, and temporafyater quantity and quality testingould be
implementedrior to, during, and after construction completion, as needed.

Potential impacts othe Mainlined semporay camps water wells to community drinkimgater supplies
would be minimizd by:

91 Siting water supply wells outside drinking water protection zones as required by State water use
regulations;

1 Monitoring camp water supply wells for groundwater quality yietting, as required by permits
and detailed in Progg Water Well Monitoring PlariAppendix C);
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1 Redudng the withdrawal rate to the extent practicable if local groundwater drawdown is
determined; and

1 Usingalternate water supply source for camps dependn location and feasibility.
Clearing and Grading During Mainline Construction

The Mainline constructioROW consists predominantly dérested land and open space, whighuld be

cleared and graded throughout the southern half ofotlte (see ResourcReport Nol). Clearing and

grading would not occunorth of the Brooks RangeSouth of the Brooks Rangegaring and grading

could cause a localized decrease in both the infiltration and groundwater recharge rate. Potential impacts
from clearing andyradingwould be reduced or eliminatedith adherence tthe BMPs provided in the

Alaska LNG ProjecfPlan (Resource Report No., Appendix A. Following construction, the pipeline

ROW wouldbe contoued to maintainsurface water flonand restored in accordance with tiReoject
Restoration Plan The \egetative cover would serve to slow watanoff, return groundwater infiltration,

and rechargeatesthat may have been diminished during ROW clearihgpacts to groundwater from
clearing ad grading of théMainline construction ROW are anticipated to be stierin and minor.

Depending on granular matersdurce quality and water content, particularly north of Atigun Pass, a full
summer offiseasoning may be required tallow the waterfrom thefrozen granular material$o drain
sufficiently tosupport summer constructiomn areas with gpundwateyrunoff or seepage from piled cut
material would be controlleby silt fences, vegetative buffers, and other control measures as specified by
the SWPPRAppendixK) and theAlaska LNG ProjecPlan (Resource Report No, Appendix A.

Trenching and Dewatering During Mainline Construction

Trenching would occur over the length of the Mainline and may extend to a depth of up to 15 feet or more
below the ground surfacéside fromwetland,crossingshallowgroundwater may be encountered at these
depths in some areas, and dewatering may héresfjdepending on such variables as season, antecedent
soil moisture conditions and elevation of the water table at the time of open trench in any given. location
Other potential impacts from dewatering are similar to those discpssemuslyfor the Liquefaction

Facility. North of the Brooks Range areas of continuous permafrogipeline trenching wouldccur

during the winterand noimpacsto groundwateresourcesvould beexpected

Sedimentation basir@se not plannedlong the Mainline South of the Brooks Rangeswatering discharge

would be b the ground or nearby surface waténsaccordance with ADEC requiremeratsd theAlaska

LNG ProjectProcedures Where construction occuduring thesummer, andhe dewatering discharge
causes pading due to permafrost, discharges may be routed to a nearby drainage gpattace water

body to minimiz the ponding.Local trench dewaterindischarges tahe ground would belirected into
established vegetation cover, typicaliyougha small dewtering structure adjacent to the pipeline ROW

to reduce the potential for erosion and encourage infiltration. It is anticipated that impacts to groundwater
from constructiordewatering would be localized, shéetm, and minor.
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As notedpreviously spoil piles would be contained by silt fencaghere requiredand other control
measures as specified by tB&V/PPP(AppendixK) and theAlaska LNG ProjecPlan (Resource Report
No. 7, Appendix A to prevent runoff into adjacent waterbodies

Trenching anddewatering inunknowncontaminated areas can expose contaminants in groundwater or
cause them to migrate to previously unaffected areas by altering the groundwater flow Gmistaucting

in known/predetermined contaminated sitathout consulting ADE would be avoided In areas of
known contamination (see Resource Report No. 8}spieific plans detailing how contaminants at these
sites would either be avoided minimized would be provided separatelyin addition, for sites located
within 1,500feet of an identified contaminated site, dewatering would be performed in accordance with the
BMPs provided in th@rojectGroundwater Monitoring PlafAppendixB). If unanticipated contamination

is discovered during construction, tReojectUnanticipated Contamination Discovery Pl#Resource
Report No. 8 Appendix J would be followed to protect groundwater resources.

Hydrostatic Testing During Mainline Construction

The proposedesting plan calls fohydrostatic testing to take pladae the summer for the pipelined

would not require use of antifreeZéhe use of other additives, including biocides, is not anticipated for the
Mainline withtheexception of Cook Inlet shore crossiragsl on théNorth SlopeAs discussed previously,
thereis no drinking water groundwater on the A@Rd groundwater would not be used for hwtiatic
testing along the Mainline south of the Brooks Ranyfater for hydrostatic testing would be sourced from
surface water resources adjacent to the Project adeaatar would be discharg@tto the same watershed
from which it was drawnSurface @charge would be in accordance with permit requirementsctemsed

to the ground through an enerdigsipating device to reduce the potential for erosion and encourage
infiltration. Water for hydrostatic testing may also be injected to approved UIC wells if they are nearby
and permitted to receive hydrostatic test water

Potential Impacts toWater Supply Wells and Springsduring Mainline Construction

The construction footprint of the Mainline crosses drinking water protection areas and would be located
within 150 feet of water supply wells (see Appendlixand one spring For the spring and water supply
wells located within 150 feetputine monitoring of groundwater quality and yiglduld be performeds
detailed in theProjectWater Well Monitoring Plar{AppendixC). In addition, the BMPs listed in the
Project SPCCPIlan (Appendix N) and Blasting Plan(Resource Report No. 6, Appendiy Bould be
followedto reduce potential impacts to nearby wells theunlikely event that damage to a water supply
occurs during constructioaffected parties/ould be providedavith temporary sources of potable water and

a new, comparable well or an alternative water source.

Potential Groundwater Impacts during Mainline Waterbody CrossingConstruction

The Mainline would use bridged, elevated waterbody crossingsadoial span crossingf rivers as
discussed irBection2.3. The few number of pilings and limited extent of any foundation required to
support the aerial span is unlikely to contribute to groundwater recharge rates or groundwater movement.
These effects are expected to hegnand localized to the immediate areas whergilleedriving occurs.
Implementation of the BMPs provided in tAlaska LNG ProjecPlan (Resource Report No. 7, Appendix
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A) and thesPCC Plan(AppendixN), as well as adherenceregulatoryrequirementswould minimize the
risk of potential impacts to groundwatarthe unlikely event of a spill near a piling or foundation

Opencut waterbodycrossing would only haveminor impacts to groundwateavhenfine sediments and
clays fill in waterbody croseg cuts andreate a minor width dhe low permeable nature of the streambed.
However, over several seasons of sprirepkup flows, this material woullie carried into the watershed
with the high and rapid flows experienced in the spritigerefore it is anticipated that anypovement of
surface water into groundwater, or an increased groundwater rechargesalingfrom construction
would be temporargnd minor

Whereaburiedtrenchless methad required for waterbody crossings, the pipe would be plaeddelow
scourdepths to preverdisturbanceo streambedsased on detailed geotechnical informatioa would

be developed during a later stage of the Proj&éoenchlessvaterbody crosags using the HDD method
would require slurry containment pits and sumps to prewixad-in groundwater from discharging back
into the environmentDrilling mud mayinadvertently dischargdgarough previously unidentified fractures
in subsurface stratéifrac-outd) along the drill path due to unfavorable ground conditions. Although
drilling mud consists of nontoxic materials, the release of drilling mud in large quantities could cause
localized turbidity within the groundwater Direct Micro-Tunneling waild not have any risk of mud
releaseA ProjectspecificHDD Inadvertent Release Contingency Rltiowing the outlined provided in
Appendix Mwould minimize the risk ofrenchless crossingpmplications and the potential for inadvertent
releases oflrilling fluid. It is anticipated that any impacts to groundwater ftoenchlessconstruction
would be localized and minor.

Potential Groundwater Impacts Associatedvith Blasting During Mainline Construction

Blasting may be required where bedrock or Hets are encountered at or near the ground surface and in
certain permafrost terrain conditions where mechanized fracturing anchirgaare not suitableSection
6.5 of Resource Report No. 6 discusses the locations where shallow bedrock is anticipated.

Blasting explosives and detonators commonly contain perchlorate or ammonium nitrate fuel oil, which may
leave residues after blasting reach groundwater during infiltratitowever, with the shallow nature of

the blasting it is not antipated that bisting residue wouldoncentrate in quantities able to reach drinking
groundwater aquifersWith adheraceto theprocedures detaileith the Blasting Plan(Resource Report

No. 6, AppendixB), any potential impacts to groundwater from blasting are antieiat be localized,
shortterm, and minobased on the spatial extent of the impact, the duration and frequency, and localized
nature of the work

Mainline Construction Fuel Use, Storage, Refueling, Lubrication, and Spill Prevention

During development ofhe construction infrastructurgemporary fuektorage tanks would be set up at

pi oneer camps, <civil construction spreads, pipeli
yard. Interimstoragetanks would be located along Dalton Highvead provide fuel for transport trucks.

Tanks would be doublevalled and/or inclde secondary spill containmentaccordance witlapplicable

regulations Construction equipmemnworking along the Mainline ROWvould generally be refueleoly
fuel/maintenane trucks that visit each crew on a daily basis.
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All fuel handling neessaryfor constructionof the Mainlinewould be in accordance wittegulatory
requirements and thirojectSPCCPlan (AppendixN). The Plan would be managed by theiiEonmental
Inspedors during construction. Adherence to the ptective measures outlined previougty Section
2.28.1.9would greatly reduce the likelihood of such impacts, as asthinimize the resulting impacts
should a spill occur.

Waste Managementduring Mainline Construction

All waste generated from construction would be handled in accordance witfojeetWaste Management
Plan (Resource Report No. &ppendix K). This plan addresses hazardous and nonhazardous waste
materials and volumes, handlingydadisposal in detail. The plan would ensure compliance with all
regulations for transportation, treatment, storage, and disposal.

The generation and storage of hazardous wastes during construction would be minimal. Volumes and types
would be determing when construction contractors are selected and construction plans finalized. At that
time, each contractorauld be required to develop a waste managementtpirfollowsthe guidance in
theProjectWaste Management Plamdoutlinesthe types, volumes, and dispositiarf wastes anticipated

during construction.With adherence to thBrojectWaste Management Plgrocedures and mitigation
measures, adverse impacts to groundwater due to waste management during construction of the Mainline
are na anticipated.

I Potential Groundwater Impacts during Point Thomson Transmission Line
Construction

The AI'TL would be constructed aboveground on VShtel surface water would be used to hgthitic
test the pipeline Because therareno potable groundwateesources present dhe ACP, there would be
noimpactsto groundwatefrom pipeline constructian

Potential Groundwater Impacts during Prudhoe Bay Transmission LineConstruction

The PBTL would be constructed aboveground on V&g surface water would beed to hydrstatic
test the pipeline Because therareno potable groundwateesources presemwn the ACP, there would be
noimpactsto groundwatefrom pipeline constructian

Potential Groundwater Impacts during Construction of Pipeline Aboveground
Facilities

Because there amo potable groundwateesources preserdn the ACP, there would be nmpact to
groundwater resourcésom the construction of aboveground facilitieSonstruction practices, potential
impacts and mitigation measures, wastanagement practiceand water use would follow existing
practices used on the North Slope and described in Secti@222GTP). The following discussion
describepotentialimpactsto groundwaterresourcedrom construction of theMainline Abovegrouml
Facilities (compressor stations, meter stations, MLBVSs, stcth of the Brooks Range

Water for aboveground facilitiesvould be sourced fronpermitted nearby surface watdor use by
construction personnelAll other water used during construction (e.g., construction of ice pads, water for
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