From: Halah Voges <hvoges@anchorgea.com>

Sent: Friday, March 13, 2020 12:31 PM

To: BAYUK Dana <Dana.BAYUK @state.or.us>; Heidi Nelson (Heidi.NELSON @state.or.us)
<Heidi.NELSON @state.or.us>; LARSEN Henning <Henning.l ARSEN @state.or.us>

Cc: Jen Mott <jmott@anchorgea.com>; Miao Zhang <mzhang@anchorgea.com>; Mike Gefell
<mgefell@anchorgea.com>; John Renda <jrenda@anchorgea.com>; Ryan Barth
<rbarth@anchorgea.com>

Subject: LNG Basin Interim Measure - Materials from Wednesday's meeting

Hi Dana —

Thank you for your time Wednesday to review model simulations and discuss the LNG Basin interim
measure. Attached are the materials we shared with you on Webex. We are working on the
additional simulations you requested as well as responding to the questions you emailed yesterday.
Hope you have a safe and healthy weekend.
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Halah M. Voges, P.E.
Principal Engineer

ANCHOR QEA, LLC
1201 3rd Avenue, Suite 2600
Seattle, WA 98101
T 206.287.9130
D 206.903.3303
C 206.462.9572

ANCHOR QEA, LLC

Please consider the environment before printing this email.

This electronic message transmission contains information that may be confidential and/or privileged work product prepared
in anticipation of litigation. The information is intended for the use of the individual or entity named above. If you are not the

intended recipient, please be aware that any disclosure, copying, distribution, or use of the contents of this information is
prohibited. If you have received this electronic transmission in error, please notify us by telephone at 206.287.9130.

NWN-PCI0778289



Annual Average Condition Wet Season (Dec to Mar Average)

Dry Season (Jun to Sept Average)

River Stage (ft COP)

8.84

10.20

7.19

Rainfall (inches/month)

3.9

7.2

0.95

50-ft Long Trenchin
PacTerm Basin + 50-ft
Long Trench near MW-
49F

50-ft Long Trench in
PacTerm Basin

Figure 1a

Simulated Capture Zones for 50-ft Long Trench in PacTerm Basin

LNG Basin Interim Measure
NW Natural Gasco Site

Draft — For Discussion Purposes Only
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Annual Average Condition

Wet Season (Decto Mar Average)

Dry Season (Jun to Sept Average)
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Figure 1b

Simulated Capture Zones for 100-ft Long Trench in PacTerm Basin

LNG Basin Interim Measure

NW Natural Gasco Site

Draft — For Discussion Purposes Only
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AnnualAverage Condition WetSeason (Decto Mar Average)

Dry Season (Jun to Sept Average)

River Stage (ft COP)

8.84

10.20

7.19

Rainfall (inches/month)

3.9

7.2

0.95

150-ft Long Trenchin
PacTerm Basin + 50-ft
Long Trench near MW-
49F

150-ft Long Trenchin
PacTerm Basin

Figure 1c

Simulated Capture Zones for 150-ft Long Trench in PacTerm Basin

LNG Basin Interim Measure
NW Natural Gasco Site

Draft — For Discussion Purposes Only
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Notes:

1. Greenlinesrepresent particle pathlines.

2.Blue linesrepresent Fill WBZ potentiometric surface contours (ft COP)

3. Particle pathlines are for the scenario of 150-ft longtrench in the PacTerm basin
and 50-ft long trench near MW-49F.

Note:
1. Particle pathlines were rotated 15 degreesto align with interpolated
potentiometric surface contours. Therefore, the capture zone is approximate.

Figure 2

Overlay of Simulated Capture Zone with Fill WBZ Potentiometric Surface Contours

LNG Basin Interim Measure
NW Natural Gasco Site

Draft — For Discussion Purposes Only
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For Discussion Purposes Only

DRAFT
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NOTES:

1. Particle path lines were rotated 15 degrees
counter clockwise from initial orientation
produced from groundwater modeling to better
orient them relative to groundwater
potentiometric surface elevation contour lines.
2. Groundwater elevation is reported in
reference to City of Portland datum (COP) in
units of feet.

3. Averaged groundwater elevation contours
were created using ordinary kriging
interpolation method in ArcGIS software.

4. Arrow indicates direction of flow of river.

5. Horizontal datum is NAD83 Oregon State
Plane North, International Feet.
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ANCHOR Figure 3

QEA EEE Fill WBZ Potentiometric Surface Contours Using Average Monthly Groundwater Elevations for May 2018 and
Simulated Particle Path Lines for Pre-LNG Retrofit Conditions with 100- and 150-Foot Trench Options
NW Natural Gasco Site
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Steady-State Capture Zone

Transient Capture Zone After 14 Days
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Figure 4

Comparison of Capture Zones (100-ft Long Trench Wet Season)

LNG Basin Interim Measure
NW Natural Gasco Site

Draft — For Discussion Purposes Only
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Figure 5

Comparison of Capture Zones (150-ft Long Trench Dry Season)
LNG Basin Interim Measure

NW Natural Gasco Site

Draft — For Discussion Purposes Only
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