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1 INTRODUCTION

NW Natural and Siltronic Corporation (Siltronic) are working with the U.S. Environmental
Protection Agency (EPA) under an Administrative Settlement Agreement and Order on
Consent (Order) for sediments cleanup at the Gasco Sediments Site within Portland Harbor.
The Segment 2 Capture Zone Field Test was conducted to provide information on offshore

groundwater seepage control for the design of the in-water sediment cleanup.

Anchor QEA, LLG, is also designing a groundwater and dense non-aqueous phase liquid
(DNAPL) source control system for the NW Natural Gasco Upland Site working with Oregon
Department of Environmental Quality (DEQ) under a Voluntary Cleanup Program agreement.
Anchor QEA is currently preparing the Draft Groundwater Source Control Design Report. The
findings presented in the Segment 2 Capture Zone Field Test Report (Field Test Report) will
also be used by Anchor QEA to support that design.

Studies conducted to date for upland groundwater source control design conclude that the
shoreline extraction wells will control groundwater discharge from the Gasco Sediments Site
into the river. Shoreline groundwater containment will also reduce groundwater discharge
from the sediment mudline into the river channel within an area of the riverbed near the Gasco
Sediments Site. Because regional groundwater discharge would continue at some distance from
the Gasco Sediments Site, the effect of the Gasco groundwater controls on groundwater flux are

expected to diminish with distance from the site.

In order to best evaluate design alternatives for the sediment cleanup, Anchor QEA will
conduct modeling studies to predict the offshore area of groundwater seepage control that
would result from operation of the upland shoreline extraction wells. To better inform these
modeling efforts and assist in the overall design of the in-water sediment cleanup, it is
important to measure the offshore area of seepage control that will be induced by the shoreline
source control extraction wells. The information presented in this report will be used to support

that modeling effort.

Segment 2 is one of three shoreline segments designated by NW Natural and approved by DEQ
for identifying potential shoreline areas for upland source control. Asshown on Figure 1,
Segment 1 extends across portions of NW Natural and Siltronic property. Segment 2 is located
on the north shoreline of NW Natural property. DEQ has designated Segments 1 and 2 as

having high priority for source control. Segment 3 is located on the south shoreline of Siltronic
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Introduction

property. The Source Control Evaluation Report “Segment 3” Siltronic Property Related to NW
Natural "Gasco” Site (Anchor QEA 2009b) was submitted to DEQ in February 2009, and

comments have not yet been received from DEQ.

The findings from this Segment 2 field test are intended to adjust and calibrate the groundwater
model to better predict the area of offshore seepage control along the entire shoreline where

sediment cleanup is expected to occur.

The Capture Zone Field Test Plan (Anchor QEA 2009¢; Test Plan) describes the process of
constructing and testing shoreline extraction wells, upland monitoring wells, and offshore

piezometers to accomplish the following goals:

1. Determine the offshore area of seepage control that results from pumping the shoreline
wells at the pumping rate identified in Goal No. 2.

2. Confirm the model-predicted pumping rates anticipated to achieve groundwater
capture at the shoreline adjacent to the Gasco Sediments Site.

3. Determine if adjustments to the extraction well pumping rates are needed to change the
area of offshore seepage control to better complement cost-effective offshore sediment

cleanup.

The information collected during achievement of these goals will be used for the future design

of the in-water cleanup action.

The following sections of this Field Test Report describe the field Investigation and findings

resulting from the offshore capture zone investigation.
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2 FIELD INVESTIGATION

2.1 Capture Zone Field Test Plan
The Test Plan was submitted to EPA and DEQ in September, 2009. At NW Natural’s request

EPA and DEQ completed an expedited review of the piezometer and well construction portion
of the plan to facilitate implementation of the offshore work during the in-water construction
window. EPA and DEQ reviewed the Test Plan and provided comments and conditional
approval in an October 8, 2009 email. In an October 23, 2009 letter, Anchor QEA responded to
EPA and DEQ comments on the Test Plan. On October 27, Anchor QEA sent EPA’s consultant,
CDM, proposed piezometer construction details, a memorandum providing request for
proposal discussions with drillers to install offshore piezometers at the site, and copies of
typical field forms. EPA sent NW Natural an October 28, 2009 letter containing further
comments and instructing NW Natural to proceed with the work, conditioned upon EPA
approval of the health and safety plan (HASP) and NW Natural responses to comments. On
November 8, 2009, Anchor QEA submitted to EPA a document titled “Revised Additional
Responses to Agency’s Capture Zone Field Test Plan Comments and Reponses” to EPA’s HASP
comments. On November 11, 2009, EPA sent an email to Anchor QEA and NW Natural
approving NW Natural's response to the Test Plan comments, pending EPA approval of the
project HASP. A November 15 e-mail from EPA to Anchor QEA stated the agency has no
further comments on the HASP and that work may proceed. EPA’s conditional approval of the
Test Plan was e-mailed to NW Natural and Anchor QEA on January 7, 2010.

2.2 Waell Installation and Instrumentation

Table 1 shows the construction details of all site monitoring wells, piezometers, and pilot
extraction wells. Per the Test Plan, a number of new monitoring wells, offshore piezometers,
and pilot extraction wells were installed for the offshore capture zone assessment. The geologic

logs and construction details for the new wells are included in Appendix A.

Between November 19 and December 4, 2009, the following offshore piezometers were installed

using a barge mounted rotosonic drill rig:

e DPZ1-50
o DPZ2-43
o DPZ2-77
e DPZ3-33
Segment 2 Capture Zone Field Test Report March 2011
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Field Investigation

o PZ4-12
o DPZ4-41
e PZ5-5

e PZ5-20
e PZ5-55
o DPZ5-85

Between January 28 and March 8, 2010, the following upland monitoring wells, observation

wells, and Pilot Extraction Wells were installed with a truck mounted rotosonic drill rig.

e MW22-80
e MW23-27
e MW23-75
e MW23-123
e MW24-70
e MW24-130
e OW7-17

e (OWS-15

e (OWO9-25

e PW7-93

e PWS8-68

e PWO9-92

Observation well OW8-28 and pilot extraction well PW8-39 were both installed on August 13,

2010 using a truck mounted rotosonic drill rig.

All wells were installed and completed with locking protective surface casings, as described in
the Test Plan, and the screens were developed using the methods described in the Test Plan.
Copies of the well development records are in Appendix B. Investigation derived waste
generated from the well installation and development was handled as described in the Test
Plan. The wastewater was treated in the onsite GAC treatment system prior to discharge under
permit to the City of Portland (City) Publicly Owned Treatment Works (POTW). The soil was
drummed, characterized, and disposed offsite at Waste Management’s Subtitle D landfill in

Hillsboro, Oregon.

Segment 2 Capture Zone Field Test Report March 2011
NW Natural Gasco Sediments Site 4 000029-02.28 Task 3A



Field Investigation

Prior to beginning the field tests, InSitu LevelTroll 500 pressure transducers were installed in the
new monitoring wells, piezometers, pilot extraction wells, 16 pre-existing wells, and the
Willamette River.

2.3 Field Tests

2.3.1 Lower Alluvium Extraction Wells

Prior to beginning the field tests, a temporary pipeline to the onsite GAC treatment system was
constructed. The pipeline was connected to all of the extraction wells. During the subsequent

pump tests the groundwater was treated and discharged under permit to the City POTW.

Table 2 shows a summary of the pump tests that were conducted during this investigation,
including pumping period, pumping rate in gpm, and the wells that were pumped during each

period.

From April 19 to 21, 2010, each of the three lower alluvium pilot wells (PW7-93, PW8-68, and
PW9-68) were pumped for approximate two-hour periods at varying pumping rates to test the
specific capacity of each well. The purpose was to make sure that each well is capable of
pumping the desired flow without excessive drawdown. The tests concluded that each well

was capable of pumping the required discharge.

Table 3 shows the groundwater elevation data for each of the wells during all of the 72 hour
pump tests. As shown on Table 3, the three lower alluvium wells were subjected to two 72-
hour tests in April and May 2010. For the test conducted from April 27 to 30, each of the three
wells was pumped at a constant rate of 25 gallons per minute (gpm). The 25 gpm rate was
selected because that pumping rate was predicted by modeling to be appropriate for achieving
upland groundwater containment. Transducer data from each of the tests shown in Table 3 are
included in a data CD in Appendix C. The data CD also contains water elevation hydrographs

and water temperature graphs plotted from the transducer data.

Following the 25 gpm test, Anchor QEA conducted another period of ambient monitoring. The
second 72-hour pump test was conducted from May 4 to 7, with each of the three wells
pumping at a constant rate of 35 gpm. The 35 gpm test was conducted to determine if the

offshore groundwater gradients would be substantially different at a higher pumping rate.
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Field Investigation

As described in the Section 2.3.2, an upper alluvium pilot extraction well (PW8-39) was installed

and tested following the previously described 35-gpm 72-hour test.

Following installation and testing of PW8-39, a final 72-hour test of all four pilot extraction
wells was conducted. Before the test, s a period of ambient monitoring occurred from
November 5 to November 8, 2010. This was followed by the 72-hour test that extended from
November 8 to November 11, 2010. During that test, the three lower alluvium wells were

pumped at a constant rate of 25 gpm and well PW8-39 was pumped at a rate of 2 gpm.

2.3.2 Upper Alluvium Extraction Well

The groundwater elevation data derived from the April and May 2010 72-hour tests (described
in Section 2.3.1) indicated that the low hydraulic conductivity and interbedded silt layers of the
upper alluvium near well PW8-68 were reducing the seepage control effect of the lower

alluvium extraction wells. That analysis will be further explained in Section 3.

Following the April and May 2010 tests, a pilot extraction well was proposed for the upper
alluvium near well PW8-68. A June 24, 2010 technical memorandum was sent to EPA with the
plan to install an upper alluvium pilot extraction well (Anchor QEA 2010a). That memorandum
provided a summary of the results of testing the lower alluvium extraction wells and how those

results indicated that an upper alluvium extraction well should be installed and tested.

EPA approved the June 24 technical memorandum, and well PW8-37 was installed on July 1.
Following installation, Anchor QEA prepared the July 15 Capture Zone Field Test Plan Addendum
to provide further details on plans to continue capture zone testing (Anchor QEA 2010b. On
July 21, comments from DEQ on the Capture Zone Field Test Plan Addendum directed NW
Natural to prepare plans to abandon well PW8-37. On July 28, Anchor QEA sent EPA and DEQ
a letter with a plan for abandonment and a request for further discussion to better understand
and potentially resolve DEQ’s concerns about the well. Although Anchor QEA did not agree
that the construction of the well violated Oregon Well Construction regulations, DEQ continued
to require abandonment of the well. Nonetheless, at DEQ’s direction, the Oregon Water
Resources Department required the drilling contractor, Cascade Drilling Corporation, to
decommission the well. Despite multiple requests, the Water Resources Department has not
provided a written explanation for its determination that the well was in violation of Oregon

regulations.
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Field Investigation

In the August 3 Capture Zone Test Plan Addendum 2 (Anchor QEA 2010c), Anchor QEA provided
a plan to abandon PW8-37 and construct a new extraction well in the same borehole. Further
details on the proposed field procedures were provided to EPA and DEQ in the August 6
Capture Zone Test Plan Addendum 3 (Anchor QEA 2010d). At DEQ’s request, the third
addendum included a plan to install a new observation well near the planned replacement for
PW7-37.

Following these agreements, Anchor QEA installed pilot extraction well PW8-39 and
observation well OW8-28 on August 13, 2010. Those wells were constructed and the screens
developed using the same protocols as the previously installed wells. Following installation of
the two wells, Anchor QEA installed pressure transducers and short term pump tests were
conducted to determine the specific capacity of well PW8-39. The tests determined that the well

has a very low specific capacity and that the maximum sustained yield of the well is about

2 gpm.

Following installation and pretesting of new pilot well PW8-39, Anchor QEA conducted a
72-hour pump test of that well. From September 9 through September 12, 2010, Anchor QEA
pumped well PW8-39 at a constant rate of 2 gpm. The lower alluvium extraction wells were not
pumped during this period. As described in the previous section, a final 72-hour pump test

was then conducted in November 2010 with all four pilot extraction wells.

Segment 2 Capture Zone Field Test Report March 2011
NW Natural Gasco Sediments Site 7 000029-02.28 Task 3A



3 CAPTURE ZONE ANALYSIS

Figure 2 shows the locations of wells in the capture zone test study area, and the locations for
two cross sections prepared as part of this Field Test Report. On the cross sections, the upper
alluvium is designated with a solid green color and the lower alluvium is designated with a
green cross hatch pattern. The upper alluvium is silty fine sand with silt interbeds. The lower
alluvium is medium sand with fewer silt interbeds. Based on historic aquifer tests conducted in
wells located further south along the shoreline, the hydraulic conductivity of the lower
alluvium is about 200 feet per day and the upper alluvium about 10 feet per day. However, as
further explained in the next subsection, subsequent field tests have shown that the hydraulic
conductivity of the upper alluvium in the vicinity of the Segment 2 Capture Zone test area is

about 1 foot per day, much lower than further south along the shoreline.

Figure 3 (F-F’ cross section) and Figure 4 (G-G’ cross section) show the difference (AH) between
the average water elevation at the wells and piezometers compared to the river water elevation
for pre-test ambient flow conditions. Figure 5 (F-F’ cross section) and Figure 6 (G-G’ cross

section) show the difference during the 25 gpm pump test.

Where AH is positive, the groundwater elevation is higher than the river elevation; where AH is
negative, the groundwater elevation is lower than the river elevation. Negative AH indicates
reversal of gradient (that is, no groundwater seepage into the river at that location). The river
elevation data are from the permanent electric water level transducer attached to the dock. The
groundwater elevations were calculated from the pump test data using the method of Serfes
(1991) that was described in the Test Plan. The data and calculated elevations are shown on
Table 3.

On Table 3, the negative or downward gradients are shown in red. The Serfes method filters
tidal data over a 72-hour period to obtain mean groundwater and river elevations. These mean
elevations are used to determine groundwater gradients and flow direction. The Serfes method
is specifically designed for use at sites where groundwater levels are strongly influenced by

tidal fluctuations, as with the Gasco Sediments Site.

At all well locations on Figures 3 and 4, for the pre-pumping ambient data, the AH is positive,
indicating groundwater gradient toward the river. However, the difference is very small in the
lower alluvium, so there is very little groundwater gradient. The cross sections on Figures 3

and 4 also display the tidal efficiencies for the pre-test ambient condition calculated at each
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Capture Zone Analysis

well/piezometer. As expected, the figures show higher tidal efficiencies at the wells screened in

the more permeable lower alluvium.

The gradient calculations completed from the April 2010, 25 gpm pump test data are shown on
the cross sections of Figures 5 and 6. For pumping conditions, the tidal efficiency is not
relevant, so it is not shown on these figures. As with Figures 3 and 4, the AH on Figures 5 and 6

were calculated using the 72-hour averaging method of Serfes (1991).

A simple interpretation of the data shows that negative differences mean the groundwater
levels are below the river and therefore contained by the pumping wells. In both sections, the
lower alluvium is captured by the pumping wells. By comparing the AH in the upper alluvium
between the pretest data and the 25 gpm data, it is seen that significant gradient reductions in
the upper alluvium are also achieved; however, in the fill and shallow alluvium, only PZ4-12 on

Figure 6 is contained.

3.1 Groundwater Chemistry Testing

In comments to the Test Plan, DEQ requested that groundwater chemistry data be collected as
part of the capture zone testing (DEQ 2009). Accordingly, Anchor QEA conducted
groundwater sampling during the final 72 hour pump test. Copies of the field sampling data
sheets are in Appendix B. Groundwater and river water samples were obtained at start of the
test on November 8, during the test on November 10, and at the end of the test on November 11.
The samples were obtained from spigots that had been installed at each well head. The
sampling methods and analytes tested were consistent with the DEQ’s request. Copies of the
laboratory data reports are in Appendix D. Laboratory data was subjected to a standard data
validation review. The data were judged to be acceptable for their intended use as qualified.
Please refer to the data validation review in Appendix E. The validated data are shown on
Table 4.
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4 FINDINGS
4.1 Capture Zone Analysis

In 2011, slug tests have been conducted in a number of upper alluvium and Fill WBZ
monitoring wells and pilot extraction wells. The findings from those slug tests were provided
to DEQ and EPA in a February 17, 2011 data report (Anchor QEA 2011).

The slug test findings and the information from the testing of the Segment 2 pilot extraction
well PW8-39 show that the hydraulic conductivity of the upper alluvium declines from the
southern shoreline area to the north. Based on historic testing of well PW3-85, the hydraulic
conductivity of the upper alluvium in the area near the Gasco/Siltronic property line is about 10
feet per day. Testing of well PW1-80 during the Gasco Remedial Investigation showed the
hydraulic conductivity of the upper alluvium in that area is about 5 feet per day. Subsequent
2011 slug testing of monitoring wells and the 2010 pump test of Segment 2 pilot well PW8-39
indicate that the hydraulic conductivity of the upper alluvium in the vicinity of PW8-39 is about
1 foot per day, about an order of magnitude lower than the vicinity of well PW3-85.

The area for the Segment 2 capture zone tests was selected because there is no DNAPL in the
Segment 2 area of the shoreline. Based on the previously stated findings, the Segment 2 capture
zone tests were inadvertently conducted in an area where the hydraulic conductivity of the
upper alluvium is the lowest of any known area along the Gasco/Siltronic shoreline source
control area. Therefore, the pump test results for the upper alluvium in the area of PW8-39 are

not representative of the upper alluvium in the rest of the planned shoreline source control area.

However, because the Segment 2 tests did achieve a high degree of gradient reduction in the
upper alluvium, Anchor QEA believes that complete containment can be achieved by varying
the extraction well pumping rate to counterbalance the effect of river tidal fluctuations on
groundwater gradients. The Final Source Control design is intended to use a Programmable
Logic Control system to monitor the AH between groundwater and river elevation at selected
control wells. The system will use variable frequency drive extraction well pumps whose
discharge can be varied with the tidal fluctuations. By doing this, it is anticipated that the

upper alluvium gradient reduction will be improved for seepage control.

Hydraulic conductivity data obtained from the Segment 2 capture zone tests, plus the

individual well slug tests, are being used as input to the site MODFLOW model. The updated
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Findings

groundwater model will be used for future design of the sediment cleanup action and is being

used for final design of the upland source control system.

4.2 Groundwater Chemistry Data

The groundwater chemistry data obtained during the Segment 2 tests are shown on Table 4.
Figure 7 shows the data for the four pilot extraction wells and the river water plotted on a Piper
diagram. The data show that the river water chemistry and groundwater chemistry are similar

and plot in the same general quadrants of the diagrams.

There were detections of total and WAD cyanide in the three Willamette River samples, but
these detections were caused by contamination from either the sampling equipment, cross
contamination during storage, or another unknown source. This accidental contamination of the
samples is evidenced by the detection of total cyanide and WAD cyanide in the field blank
sample obtained on November 10. The field blank is composed of deionized water that is put
through the same sampling, storage, and chain of custody procedures as the actual samples.
Since new polyethylene tubing was used to obtain the samples, it is very unlikely the
contamination was sourced from the sampling equipment. There were no cyanide detections in
the laboratory blank, so the Willamette River data were not qualified as a result of data

validation.
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Table 1
Well and Piezometer Construction Details

Gasco Siltronic, Portland, Oregon

Capture Zone Field Test Report
NW Natural Gasco Site

Slot Well Ground
Size Sand Pack | Diam. Surface Top of Casing Well Depth1 Top Screen Base Screen
Installed Date Date De- Installation Monument
Well Number | Transducer | Water-Bearing Zone | Installed | commissioned Method Type Screen Type (inches) [ (Colorado) | (inches) | (feet COP)|(feet COP)| (feet bgs) | (feet bgs) | (feet COP)| (feet bgs) | (feet COP)| (feet bgs) |(feet COP)
Existing Monitoring Well
R Hollow-Stem
MW-1-22 Surficial Fill 23-Oct-91 - Auger Above-grade |Slotted PVC 0.020 10-20 2 32.00 34.75 (2.8) 22.0 10.0 11.0 21.0 21.0 11.0
MW-1-55 Alluvial 9-Jul-03 ; Sonic Above-grade |COTHNUOUSWIAP | 64 10-20 2 33.10 35.75 (2.7) 57.0 -23.9 45.0 -11.9 55.0 21.9
stainless steel
Conti
MW-1-82 Alluvial 8-Jul-03 ; Sonic Above-grade |l nMUOUSWIAR 4 559 10-20 2 3350 36.08 (2.6) 85.4 -51.9 72.0 -38.5 82.0 -48.5
stainless steel
MW-2-32 X surficial Fill 5-Nov-91 ; :S'g'z:”"c’tem Flush Slotted PVC 0.020 10-20 2 34.83 34.50 0.3 325 23 215 13.3 315 3.3
MW-2-61 X Alluvial 7-Oct-94 ; :S'g'z:”"c’tem Flush Slotted PVC 0.020 10-20 2 34.61 34.42 0.2 61.5 26.9 50.0 15.4 60.0 25.4
Conti
MW-2-104 X Alluvial 24-Jun-03 ; Sonic Flush ONtiNUOUS Wrap 1 4 5739 10-20 2 34.86 34.88 (0.0) 1165 -81.6 94.0 -59.1 104.0 -69.1
stainless steel
Hollow-St Conti
MW-3-26 X Surficial Fill 31-Oct-91 ; ONOW=STEM | \bove-grade | On T nHOUSWIAR 14 579 10-20 2 31.30 34.13 (2.8) 26.0 5.3 15.0 16.3 25.0 6.3
Auger stainless steel
Hollow-St Conti
MW-3-56 X Alluvial 31-Oct-91 ; OTNOW=STEM | \bove-grade | On T nUOUSWIAR 14 579 10-20 2 3151 34.10 (2.6) 56.0 245 45.0 135 55.0 235
Auger stainless steel
Hollow-St Conti
MW-4-35 Surficial Fill 30-Oct-91 ; OTNOW=STEM | \bove-grade | N nUOUSWIAR 14 559 10-20 2 31.70 34.54 (2.8) 35.0 3.3 24.0 7.7 34.0 2.3
Auger stainless steel
Hollow-St Conti
MW-4-57 Alluvial 29-0ct-91 ; OTOW=STEM | \bove-grade | On T nHOUSWIAR 14 579 10-20 2 31.70 3453 (2.8) 57.0 -25.3 46.0 -14.3 56.0 243
Auger stainless steel
MW-4-101 Alluvial 15-Oct-94 ; Dual Wall 1\ ove-grade |1Otted PVC 0.010 20-40 2 31.80 34.36 (2.6) 120.0 -88.2 89.5 57.7 99.5 -67.7
Reverse Air (pre-pack)
S . Hollow-Stem
MW-5-32 Surficial Fill/Alluvial [26-Oct-91 - Auger Above-grade |Slotted PVC 0.020 10-20 2 25.10 27.83 (2.7) 32.0 -6.9 21.0 4.1 31.0 -5.9
. Dual Wall Continuous wrap
MW-5-100 Alluvial 22-Oct-94 ; _ |Above-grade |°" 0.020 10-20 2 2540 | 2731 (1.9) 100.0 74.6 88.0 62.6 98.0 72.6
Reverse Air stainless steel
Dual Wall Slotted PVC
MW-5-175 Alluvial 21-Oct-94 ; walWalt | Above-grade |7 0.010 20-40 2 25.20 27.19 (2.0) 1750 | -1498 | 1630 | -137.8 | 1730 | -147.8
Reverse Air (pre-pack)
MW-6-32 surficial Fill 8-Nov-91 - Hollow-Stem 1, ¢h Continuous wrap | ), 10-20 2 35.80 3551 03 32.0 3.8 21.0 14.8 31.0 48
Auger stainless steel
Hollow- i
MW-6-61 Alluvial 6-Nov-91 21-Dec-o3  |Hollow-Stem 1o Continuous wrap |~ ), 10-20 2 35.80 34.50 13 61.0 252 50.0 142 60.0 242
Auger stainless steel
MW-8-29 Surficial Fill 25-Oct-91 ; Hollow-Stem |\ ve-grade |COMtINUOUSWIaP | 1 10-20 2 36.50 39.09 (2.6) 29.0 7.5 18.0 18.5 28.0 8.5
Auger stainless steel
Hollow-St Conti
MW-8-56 Alluvial 24-Oct-91 ; ONOW=STEM | \bove-grade | On MHOUSWIAR 14 550 10-20 2 36.50 39.13 (2.6) 56.0 -19.5 45.0 -85 55.0 -185
Auger stainless steel
N . Hollow-Stem
MW-9-29 Surficial Fill/Alluvial [22-Oct-91 - Auger Flush Slotted PVC 0.020 10-20 2 37.90 37.65 0.3 29.0 8.9 18.0 19.9 28.0 9.9
Hollow-St Conti
MW-10-25 Surficial Fill 8-Nov-91 ; ONOW=STEM | \bove-grade | On nHOUSWIAR 14 559 10-20 2 36.50 39.22 (2.7) 25.0 115 14.0 225 24.0 125
Auger stainless steel
MW-10-61 Alluvial 7-Nov-91 ; Hollow-Stem |\ ve-grade |COMtINUOUSWIaP | 1 10-20 2 36.50 39.33 (2.8) 61.0 245 50.0 135 60.0 235
Auger stainless steel
Hollow-St Conti
MW-11-32 Surficial Fill 2-Nov-91 ; ONOW=STEM | \bove-grade | On UOUSWIAR 14 550 10-20 2 35.40 38.39 (3.0) 32,0 3.4 21.0 14.4 31.0 4.4
Auger stainless steel
N . Hollow-Stem
MW-12-36 Surficial Fill/Alluvial [22-Oct-91 - Auger Above-grade |Slotted PVC 0.020 10-20 2 35.90 38.69 (2.8) 36.0 -0.1 25.0 10.9 35.0 0.9
MW-13-30 Surficial Fill 18-Dec-93 ; Hollow-Stem 1, ch Continuous wrap | ), 10-20 2 35.23 34.86 0.4 30.0 5.2 19.0 16.2 29.0 6.2
Auger stainless steel
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Table 1
Well and Piezometer Construction Details

Gasco Siltronic, Portland, Oregon

Capture Zone Field Test Report

Slot Well Ground
Size Sand Pack | Diam. Surface Top of Casing Well Depth1 Top Screen Base Screen
Installed Date Date De- Installation Monument
Well Number | Transducer | Water-Bearing Zone | Installed | commissioned Method Type Screen Type (inches) [ (Colorado) | (inches) | (feet COP)|(feet COP)| (feet bgs) | (feet bgs) | (feet COP)| (feet bgs) | (feet COP)| (feet bgs) |(feet COP)
MW-13-61 Alluvial 17-Dec-93 - Hollow-Stem 1. ¢k Continuous wrap | 5 - 10-20 2 35.23 34.78 0.4 61.0 25.8 50.0 14.8 60.0 24.8
Auger stainless steel
Conti
MW-13-61R Alluvial 31-May-03 ; Sonic Flush OntiNUOUS Wrap 1 4 579 20-40 2 3531 35.38 (0.1) 63.0 27.7 51.0 -15.7 61.0 -25.7
stainless steel
MW-14-110 Alluvial 18-Oct-94 - Dual Wall 1\ ove-grade |SlOtted stainless | 10 20-40 2 35.30 37.41 (2.1) 110.0 74.7 98.0 62.7 108.0 72.7
Reverse Air steel (pre-pack)
MW-15-50 Alluvial 30-Jun-95 ; AirRotary  |Flush Slotted stainless | 10-20 2 36.27 35.97 03 50.0 -13.7 40.0 3.7 50.0 13.7
steel (pre-pack)
MW-15-66 Alluvial 29-Jun-95 ; AirRotary  |Flush z’t':tetled stainless |5 510 10-20 2 36.27 36.06 0.2 66.0 29.7 60.5 24.2 65.5 29.2
. . Slotted stainless
MW-16-45 Alluvial 19-Jul-00 - Sonic Above-grade steel 0.010 10-20 2 30.81 33.12 (2.3) 49.0 -18.2 30.0 0.8 45.0 -14.2
MW-16-65 X Alluvial 18-Jul-00 ; Sonic Above-grade z’t':tetled stainless |5 510 10-20 2 30.75 3321 (2.5) 68.0 -37.3 55.0 243 65.0 343
Slotted stainl
MW-16-125 Alluvial 14-Jul-00 26-Apr-10  |Sonic Above-grade St:ele stainiess 1 5010 10-20 2 30.90 33.18 (2.3) 130.0 -99.1 115.0 -84.1 125.0 -94.1
Conti
MW-17-79 Alluvial 25-Jul-01 ; Sonic Above-grade | o nMUOUSWIAR 4 519 10-20 2 32.56 34.83 (2.3) 82.0 49.4 38.5 5.9 78.5 45.9
stainless steel
MW-18-30 Surficial Fill 26-Feb-03 ; Sonic Above-grade |COTHNUOUSWIap | 6 10-20 2 31.61 34.27 (2.7) 30.0 16 19.0 126 29.0 26
stainless steel
MW-18-125 Alluvial 22-Apr-10 ; Sonic Above-grade |COMHNUOUSWrap | o) 10-20 2 31.93 34.65 (2.7) 126.0 94.1 115.0 -83.1 125.0 93.1
stainless steel
Conti
MW-18-180 X Alluvial 25-Feb-03 ; Sonic Above-grade St‘;?ﬂ:g;‘:;‘;‘;vlrap 0.020 10-20 2 31.70 33.90 (2.2) 2300 | -1983 | 1700 | -1383 | 1800 | -1483
MW-19-22 Surficial Fill 5-Mar-03 ; Sonic Above-grade |COTHNUOUSWIap | 64 10-20 2 27.40 29.82 (2.4) 23.0 4.4 12.0 15.4 22.0 5.4
stainless steel
MW-19-125 Alluvial 11-Mar-03 ; Sonic Above-grade |COTHNUOUSWIap | 64 10-20 2 27.20 29.42 (2.2) 126.0 -98.8 115.0 -87.8 125.0 -97.8
stainless steel
Conti
MW-19-180 Alluvial 1-Mar-03 ; Sonic Above-grade |l nUOUSWIAR 4 559 10-20 2 27.28 29.81 (2.5) 2270 | -1997 | 1700 | -1427 | 1800 | -152.7
stainless steel
MW-20-120 Alluvial 7-Mar-03 ; Sonic Above-grade |COTHNUOUSWIap | 64 10-20 2 25.63 27.84 (2.2) 2130 | -187.4 | 1100 -84.4 120.0 -94.4
stainless steel
Conti
MW-21-12 X Surficial Fill 5-Jul-03 ; Sonic Above-grade |l nUOUSWIAR 4 559 10-20 2 2034 | 23.25 (2.9) 14.0 6.3 7.0 13.3 12.0 8.3
stainless steel
MW-21-75 X Alluvial 4-Jul-03 ; Sonic Above-grade |COTHNUOUSWIap | 64 10-20 2 20.22 23.11 (2.9) 77.0 -56.8 65.0 -44.8 75.0 -54.8
stainless steel
MW-21-115 X Alluvial 1-Jul-03 ; Sonic Above-grade |COTHNUOUSWIap | 64 10-20 2 20.32 23.43 (3.1) 118.0 -97.7 105.0 -84.7 115.0 -94.7
stainless steel
Conti
MW-21-166 X Alluvial 27-Jun-03 ; Sonic Above-grade st(;?nllzs:;:;vlrap 0.020 10-20 2 2035 23.15 (2.8) 1930 | -1727 | 1560 | -1357 | 1660 | -1457
MW-22-80 X Alluvial 28-Jan-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 33.59 36.01 (2.5) 80.9 -47.3 69.9 -36.3 79.9 -46.3
MW-23-27 X Surficial Fill 16-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 32.77 34.72 (2.3) 28.0 4.8 17.7 15.1 27.7 5.1
MW-23-75 X Alluvial 16-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 32.91 34.87 (2.5) 75.7 -42.8 64.7 -31.8 74.7 -41.8
MW-23-123 X Alluvial 5-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 32.88 35.05 (2.5) 124.3 -91.4 113.3 -80.4 123.3 -90.4
MW-24-70 X Alluvial 3-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 31.42 33.83 (2.4) 71.1 -39.7 60.1 -28.7 70.1 -38.7
MW-24-130 X Alluvial 2-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 31.34 33.76 (2.5) 131.1 -99.8 120.1 -88.8 130.1 -98.8
Conti
PW-01-80 Alluvial 8-Aug-01 ; Sonic Flush ONtNUOUS Wrap 1 4 579 10-20 6 32.00 31.80 0.2 82.0 -50.0 395 75 79.5 -47.5
stainless steel
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Table 1
Well and Piezometer Construction Details

Gasco Siltronic, Portland, Oregon

Capture Zone Field Test Report

Slot Well Ground
Size Sand Pack | Diam. Surface Top of Casing Well Depth1 Top Screen Base Screen
Installed Date Date De- Installation | Monument
Well Number | Transducer | Water-Bearing Zone | Installed | commissioned Method Type Screen Type (inches) [ (Colorado) | (inches) | (feet COP)|(feet COP)| (feet bgs) | (feet bgs) | (feet COP)| (feet bgs) | (feet COP)| (feet bgs) |(feet COP)
Existing Observation Well
OW-7-17 X Surficial Fill 23-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 24.20 26.51 (2.3) 17.7 6.5 12.5 11.7 17.5 6.7
OW-8-15 X Surficial Fill 12-Feb-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 24.56 26.42 (1.9) 15.3 9.3 10.1 14.5 15.1 9.5
Hollow-St
OW-8-28 X Alluvial 13-Aug-10 - A:’g;’:"’ ®M |Above-grade [Slotted PVC 0.020 10-20 2 2379 | 2638 (2.6) 29.0 5.2 23.1 0.7 28.1 4.3
OW-9-25 X Surficial Fill 8-Mar-10 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 33.11 35.38 (2.3) 25.3 7.8 20.0 13.1 25.0 8.1
Existing Extraction Well
Conti
PW-7-93 X Alluvial 22-Feb-10 ; Sonic Above-grade | Cn nUOUSWIAR 14 435 10-20 8 24.19 26.74 (2.6) 95.5 713 735 -49.3 93,5 -69.3
stainless steel
Hollow-St Conti
PW-8-39 X Alluvial 13-Aug-10 ; ONOW=STEM | \bove-grade | On HOUSWIAR 14 435 10-20 15 23.22 25.69 (2.5) 50.0 -26.8 242 1.0 39.2 -16.0
Auger stainless steel
Conti
PW-8-68 X Alluvial 11-Feb-10 ; Sonic Above-grade | Cn nUOUSWIAR 14 435 10-20 8 24.64 27.13 (2.5) 70.0 -45.4 48.0 -23.4 68.0 -43.4
stainless steel
Conti
PW-9-92 X Alluvial 1-Mar-10 ; Sonic Above-grade | Cn nMUOUSWIAR 14 435 10-20 8 33.02 35.78 (2.8) 94.6 -61.6 726 -39.6 92.6 -59.6
stainless steel
Existing Piezometer
PZ1-5 X Surficial Fill 18-Mar-09 - Manual Above-grade |[Solinst push point NA 1 9.96 36.07 (26.1) 5.6 4.3 4.5 5.5 5.4 4.6
PZ1-20 X Alluvial 18-Mar-09 - Manual Above-grade |Solinst push point NA 1 10.15 36.43 (26.3) 20.5 -10.3 19.3 -9.2 20.2 -10.1
PZ1-50 X Alluvial 23-Nov-09 - Sonic Above-grade |[Slotted PVC 0.020 10-20 2 10.17 37.67 (27.5) 50.4 -40.2 45.2 -35.0 50.2 -40.0
PZ2-5 X Alluvial 18-Mar-09 - Manual Above-grade |[Solinst push point NA 2.89 37.90 (35.0) 6.7 -3.8 5.5 -2.6 6.4 -3.5
PZ2-20 X Alluvial 18-Mar-09 - Manual Above-grade |Solinst push point NA 3.38 37.89 (34.5) 21.7 -18.4 20.6 -17.2 21.5 -18.1
Pz2-43 X Alluvial 3-Dec-09 - Sonic Above-grade |[Slotted PVC 0.020 10-20 2 3.76 37.96 (34.2) 43.6 -39.8 38.4 -34.6 43.4 -39.6
Pz2-77 X Alluvial 2-Dec-09 - Sonic Above-grade |[Slotted PVC 0.020 10-20 2 3.05 38.65 (35.6) 77.2 -74.2 72.0 -69.0 77.0 -74.0
Pz4-12 X Alluvial 4-Dec-09 - Sonic Above-grade |[Slotted PVC 0.020 10-20 2 -8.63 34.67 (43.3) 12.0 -20.6 6.8 -15.4 11.8 -20.4
Pz4-41 X Alluvial 24-Nov-09 - Sonic Above-grade |[Slotted PVC 0.020 10-20 2 -8.33 33.07 (41.4) 41.4 -49.7 36.2 -44.5 41.2 -49.5
PZ5-5 X Surficial Fill 20-Nov-09 - Sonic Above-grade [Slotted PVC 0.020 10-20 2 10.70 16.51 (5.5) 5.0 5.7 3.8 6.9 4.8 5.9
PZ5-20 X Alluvial 20-Nov-09 - Sonic Above-grade [Slotted PVC 0.020 10-20 2 10.72 16.24 (5.5) 20.3 -9.6 15.1 -4.4 20.1 9.4
PZ5-55 X Alluvial 20-Nov-09 - Sonic Above-grade |Slotted PVC 0.020 10-20 2 10.79 16.31 (5.5) 55.3 -44.5 50.1 -39.3 55.1 -44.3
PZ5-85 X Alluvial 19-Nov-09 - Sonic Above-grade |[Slotted PVC 0.020 10-20 2 10.79 16.44 (5.4) 85.2 -74.4 80.0 -69.2 85.0 -74.2
Notes:
Highlighted cells = Previous survey value updated with 3/15/2009 survey results
bgs = below ground surface
btc = below top of casing
COP = City of Portland Datum
PVC = polyvinyl chloride
! actual completion depths may differ depending on actual lithology encountered during drilling
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Table 2
Pump Test Summary
Gasco Segment 2 Capture Zone Test

Pumping Wells
Test Duration and Rate Start Pump Test End Pump Test PW-7-93 | PW-8-39 | PW-8-68 | PW-9-92
2 hour Pump Test - 15 GPM 4/19/2010 8:45 4/19/2010 10:45 X X X
2 hour Pump Test - 25 GPM 4/20/2010 9:30 4/20/2010 11:30 X X X
2 hour Pump Test - 35 GPM 4/21/2010 10:42 4/21/2010 12:42 X X X
72 hour Pump Test - 25 GPM 4/26/2010 16:57 4/30/2010 8:38 X X X
72 hour Pump Test - 35 GPM 5/4/2010 8:37 5/7/2010 16:29 X X X
72 hour Pump Test - 2 GPM 9/9/2010 10:28 9/12/2010 10:28 X
72 hour Pump Test - 25 GPM 11/8/2010 12:00 11/11/2010 12:45 X X* X X
Note:
GPM = gallons per miute
* Well pumped at 2 GPM
Capture Zone Field Test Report March 2011
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Pump Test Results — Groundwater Elevations

Table 3

Ambient Pre-Test Ambient Pre-test 72 hour Pump Test - 25 GPM 72 hour Pump Test - 35 GPM Pre Test Ambient 72 hour Pump Test - 25 GPM Post Test Ambient
4/2118:00 - 4/24 18:00 4/23 0:00 - 4/26 0:00 4/27 0:00 - 4/30 0:00 25 GPM 5/4 12:00 - 5/7 12:00 11/512:00-11/8 11:00 11/8 12:47 - 11/11 12:47 11/12 8:40 - 11/15 8:40
72 hour Moving Average | A H from River | 72 hour Moving Average | A H from River |72 hour Moving Average A H from River 72 hour Moving Average A H from River |72 hour Moving Average | A H from River 72 hour Moving Average A H from River |72 hour Moving Average | A H from River
MW-2-32 13.13 5.60 13.11 4.97 13.27 3.92 13.08 5.21 10.14 2.61 10.22 2.76 9.79 4.08
MW-2-61 7.63 0.11 8.24 0.10 9.12 (0.23) 7.57 (0.30) 7.65 0.12 7.27 (0.19) 5.91 0.19
MW-2-104 7.64 0.11 8.25 0.11 9.11 (0.24) 7.54 (0.33) 7.69 0.16 7.30 (0.16) 5.96 0.24
MW-3-26 13.78 6.26 13.65 5.51 14.31 4.96 13.82 5.94 13.97 6.44 14.44 6.98 14.37 8.66
MW-3-56 7.76 0.24 8.33 0.19 9.34 (0.01) 7.96 0.09 7.77 0.25 7.54 0.08 6.14 0.43
MW-16-65 7.76 0.24 8.33 0.19 9.37 0.02 8.00 0.13 9.22 1.69 9.02 1.56 7.58 1.87
MW-18-125 6.22 (1.31) 5.98 (1.48) 4.48 (1.24)
MW-18-180 7.74 0.22 8.35 0.21 9.51 0.16 8.06 0.19 7.78 0.25 7.68 0.22 6.03 0.32
MW-21-12 12.73 5.20 12.72 4.58 13.16 3.81 12.85 4.98 12.23 4.70 12.48 5.02 12.34 6.62
MW-21-75 7.67 0.15 8.28 0.14 9.12 (0.23) 7.56 (0.32) 7.73 0.20 7.32 (0.14) 6.01 0.29
MW-21-115 7.73 0.20 8.33 0.19 9.23 (0.12) 7.65 (0.22) 7.78 0.25 7.40 (0.06) 6.02 0.31
MW-21-166 7.84 0.32 8.45 0.31 9.60 0.25 8.14 0.26 7.88 0.35 7.76 0.30 6.12 0.41
MW-22-80 7.53 0.00 8.14 (0.00) 9.09 (0.26) 7.63 (0.25) 7.64 0.11 7.32 (0.14) 5.88 0.17
MW-23-27 9.51 1.99 9.59 1.45 10.10 0.75 9.89 2.01 9.01 1.48 9.16 1.70 8.86 3.15
MW-23-75 7.58 0.06 8.20 0.06 9.05 (0.30) 7.51 (0.37) 7.65 0.12 7.27 (0.19) 5.89 0.18
MW-23-123 7.59 0.07 8.20 0.06 9.19 (0.16) 7.69 (0.18) 7.69 0.16 7.37 (0.09) 5.93 0.22
MW-24-70 7.73 0.21 8.30 0.16 9.32 (0.03) 7.93 0.05 7.78 0.25 7.55 0.09 6.14 0.42
MW-24-130 7.66 0.14 8.27 0.13 9.28 (0.07) 7.78 (0.09) 7.70 0.17 7.44 (0.02) 5.95 0.24
OW-7-17 11.72 4.19 11.71 3.57 12.28 2.93 11.78 3.91 11.91 4.38 12.18 4.72 11.88 6.17
OW-8-15 12.02 4.50 12.04 3.90 12.49 3.14 12.15 4.28 11.42 3.89 11.54 4.08 11.34 5.62
OW-8-28 9.24 1.71 8.21 0.75 8.38 2.66
OW-9-25 9.83 231 9.88 1.74 10.29 0.94 9.93 2.05 9.31 1.78 9.40 1.93 9.17 3.45
PW-7-93 7.87 0.35 8.48 0.34 3.59 (5.76) -1.14 (9.02) 7.83 0.30 1.73 (5.73) 6.09 0.37
PW-8-39 8.24 0.71 -7.88 (15.34) 6.72 1.00
PW-8-68 7.81 0.29 8.42 0.28 6.38 (2.97) 3.60 (4.27) 7.84 0.31 4.51 (2.95) 6.09 0.37
PW-9-92 7.78 0.25 8.39 0.25 -2.83 (12.18) -10.60 (18.47) 7.69 0.16 -4.41 (11.87) 5.94 0.22
PZ1-5 7.87 0.34 8.35 0.21 9.63 0.28 8.38 0.51 8.33 0.80 8.29 0.83 7.08 1.37
PZ1-20 7.86 0.34 8.41 0.27 9.47 0.12 8.14 0.27 7.67 0.14 7.50 0.04 5.97 0.25
PZ1-50 7.63 0.10 8.24 0.10 9.17 (0.18) 7.64 (0.23) 7.66 0.13 7.32 (0.14) 5.91 0.20
PZ2-5 7.68 0.15 8.29 0.15 9.31 (0.04) 7.80 (0.08) 7.63 0.10 7.57 0.11 5.83 0.12
PZ2-20 7.70 0.18 8.30 0.16 9.39 0.04 7.97 0.10 7.67 0.14 7.50 0.04 5.97 0.25
PZ2-43 7.60 0.08 8.21 0.07 9.30 (0.05) 7.83 (0.05) 7.65 0.12 7.46 (0.00) 5.90 0.19
PZ2-77 7.68 0.15 8.29 0.15 9.31 (0.04) 7.80 (0.08) 7.70 0.17 7.45 (0.02) 5.94 0.23
PZ4-12 7.55 0.03 8.13 (0.01) 9.28 (0.07) 7.90 0.02 7.60 0.07 7.49 0.03 5.91 0.19
PZ4-41 7.59 0.06 8.19 0.05 9.34 (0.01) 7.89 0.01 7.63 0.10 7.50 0.04 5.87 0.16
PZ5-5 9.52 2.00 9.69 1.55 10.35 1.00 9.69 1.81 9.61 2.08 9.60 2.14 9.12 3.41
PZ5-20 8.58 1.05 8.98 0.84 9.92 0.57 8.88 1.00 8.61 1.08 8.51 1.05 7.55 1.83
PZ5-55 7.69 0.17 8.30 0.16 9.21 (0.14) 7.67 (0.21) 7.71 0.18 7.35 (0.11) 5.96 0.25
PZ5-85 7.70 0.18 8.31 0.17 9.24 (0.11) 7.70 (0.17) 7.71 0.18 7.35 (0.11) 5.96 0.24
Willamette River 7.52 0.00 8.14 0.00 9.35 0.00 7.87 0.00 7.53 0.00 7.46 0.00 5.71 0.00
Notes:
Values represent average water level elevation in feet, City of Portland datum. Average values calculated using a 72 hour moving average method (Serfes, 1991).
Values in red with parentheses represent negative values (average water level in River higher than average water level in well).
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Table 4

Groundwater Chemistry Data

Sample ID| GS-110810-1 GS-111010-6 GS-111110-15 GS-110810-3 GS-111010-8 GS-111010-9 GS-111110-14 GS-110810-2 GS-111010-7 GS-111110-13
Well ID PW-7-93 PW-7-93 PW-7-93 PW-8-39 PW-8-39 PW-8-39 PW-8-39 PW-8-68 PW-8-68 PW-8-68
Sample Date| 11/8/2010 11/10/2010 11/11/2010 11/8/2010 11/10/2010 11/10/2010 11/11/2010 11/8/2010 11/10/2010 11/11/2010
Sample Type N N N N N Dup N N N N
Conventional Parameters (mg/I)
Alkalinity, Bicarbonate as CaCO3 374 347 352 353 327 318 319 359 320 317
Alkalinity, Carbonate as CaCO3 20 U 20 20 20 U 20 20 20 20 U 20 20 U
Alkalinity, total as CaCO3 374 347 352 353 327 318 319 359 320 317
Chloride (total) 7.08 7.3 7.33 79.9 54.2 53.7 51.7 17.1 8.01 8.05
Cyanide, total 0.1 0.0742 0.0781 0.0788 0.0709 0.0659 0.0839 0.122 0.0877 0.12
Cyanide, free 0.005 uJ 0.005 0.005 0.005 uJ 0.005 0.005 0.005 0.005 uJ 0.005 0.005 u
Cyanide, Weak acid dissociable (WAD) 0.0282 0.0141 0.0388 0.0198 0.0278 0.0334 0.0364 0.0209 0.0249 0.0309
Nitrate as nitrogen 0.25 U 0.25 0.25 0.25 U 0.25 0.25 0.25 0.25 U 0.25 0.25 U
Sulfate 1 U 24.2 33.2 28.5 13 13 9.84 1 u 1 1 u
Dissolved Metals (pg/l)
Calcium 77200 79300 81200 62700 59000 58300 56800 57700 64600 65800
Iron 42200 43500 44400 31900 21400 21200 21500 42500 42000 41200
Magnesium 27900 29000 29600 30800 34700 33900 34600 39900 23600 23800
Manganese 3150 3320 3450 2750 2000 1980 1910 2050 4360 4280
Potassium 6450 6830 6470 2800 2970 2940 2780 3890 5000 4610
Sodium 18200 18300 18600 81200 56600 55500 46200 20100 15500 15700
Total Metals (ug/l)
Calcium 71600 76500 59700 58500 55700 56100 59700 54100 64100 66500
Iron 40500 42400 42500 31100 20900 20500 20900 43000 41100 40700
Magnesium 26300 28500 28600 29200 33300 33200 35100 39000 23900 23400
Manganese 3010 3240 3210 2600 1960 1940 1870 1960 4250 4130
Potassium 6230 6690 6700 2710 3030 3030 2800 3900 5170 4770
Sodium 17200 18200 15300 76800 54800 54800 48600 19700 15900 15500
Notes:
Bold = Detected result
J = Estimated value
U = Compound analyzed, but not detected above detection limit
UJ = Compound analyzed, but not detected above estimated detection limit
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Table 4
Groundwater Chemistry Data

Sample ID| GS-110810-4 GS-111010-10 GS-111110-17 GS-110810-5 GS-111010-12 GS-111110-16 GS-111010-11
Well ID PW-9-92 PW-9-92 PW-9-92 Willamette River Willamette River Willamette River Field Blank
Sample Date| 11/8/2010 11/10/2010 11/11/2010 11/8/2010 11/10/2010 11/11/2010 11/10/2010
Sample Type N N N N N N N
Conventional Parameters (mg/I)
Alkalinity, Bicarbonate as CaCO3 299 306 312 27.6 27.6 24.2 20 u
Alkalinity, Carbonate as CaCO3 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Alkalinity, total as CaCO3 299 306 312 27.6 27.6 24.2 20 u
Chloride (total) 25.4 17.6 17 4.65 4.29 3.76 1 u
Cyanide, total 0.15 0.165 0.185 0.0251 0.0076 0.0246 0.0082
Cyanide, free 0.005 uJ 0.005 U 0.005 u 0.005 u 0.005 u 0.005 U 0.005 u
Cyanide, Weak acid dissociable (WAD) 0.0309 0.0416 0.0387 0.0297 0.0351 0.0128 0.0273
Nitrate as nitrogen 0.25 u 0.25 u 0.25 u 0.536 0.572 0.715 0.25 u
Sulfate 1 u 1 u 1 u 3.53 3.44 3.69 1 u
Dissolved Metals (pg/l)
Calcium 58800 58800 58000 6680 6550 6690 30.6 J
Iron 43400 42700 41300 156 132 218 16.2 J
Magnesium 30000 29200 28300 2150 2070 2110 50 U
Manganese 3340 3280 3210 11.1 11.6 12.4 0.467 J
Potassium 3320 3530 3210 1040 1040 1150 100 u
Sodium 15600 15600 15200 5220 4880 4580 100 u
Total Metals (ug/l)
Calcium 56200 56200 83300 6130 6640 6810 100 u
Iron 43500 41100 44600 383 431 646 50 u
Magnesium 29100 28200 29500 2080 2200 2160 50 u
Manganese 3290 3160 3370 18.1 214 21.8 1 U
Potassium 3290 3460 3290 938 1060 1170 13.9 J
Sodium 15300 15300 18300 4920 5010 4620 46.1 J
Notes:

Bold = Detected result
J = Estimated value

U = Compound analyzed, but not detected above detection limit

UJ = Compound analyzed, but not detected above estimated detec

Capture Zone Field Test Report

NW Natural Gasco Site

20f2

March 2011
000029-02
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BORING LOGS




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-22-80
LOCATION Portland, Oregon PAGE 10f5
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 80.9 ft.
LOGGED BY Matt Wilson DATE COMPLETED 1/2810
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009301
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102834
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
Hand NA T [T [¥T2=s%] 0to1.0foot: GRAVEL (GW), dark gray, 00 [0 T"0
Dug 0.8 0 | None al affs 20 angular. (FILL)
sl el 1.0 to 10.0 feet: GRAVELLY SILT (ML), dark 208
2/8.5 ot s brown, firm, moist, abundant rootlets, non
i 7 ” plastic.
CB 0.7 | 0 | None — 12 Y @ 1.5 feet: abundant lampblack, gravel-sized
B 2l 2l pieces, small brick pieces, fibrous material,
B e broken glass, electrical wires. (FILL)
[
L 5 : o
NA | NA| NA i
CB I 3% Y ® 4 10.0 to 15.0 feet: GRAVEL WITH SAND o[
. y . AND SILT (GW-GM), black, moist, large
§ E “ ) chunks of brick and gravel, electrical wires,
24 | 2 | None i ¢ mo| metal fragments, slight hydrocarbon-like
- 3 A0 odor, lampblack, concrete chunks, well
— . o graded. (FILL)
: E L
NA | NA| NA i 38" .
B E A0
CB 4.5/5 | 15 * h 15.0 to 22.0 feet: SILTY SANDY GRAVEL S0 | %0 20
E . (GW-GM), black, dry, loose, abundant
§ * ) lampblack, brick, electrical wire, concrete
0.9 | 1| None - 39, & L chunks, well graded. (FILL)
- E S
- $ o
I 3. 1
17 1 | None | E @ @ 18.5 feet: wet.
B E 1S

REMARKS




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-22-80
LOCATION Portland, Oregon PAGE 20f5
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 80.9 ft.
LOGGED BY Matt Wilson DATE COMPLETED 1/28/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009301
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102834
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 22 | ¢4 15.0 to 22.0 feet: SILTY SANDY GRAVEL 80 | %0 20
0 0 | None i E 3 (GW-GM), continued.
CB 10/10 | ht 22.0 to 23.0 feet: SAND (SP), dark reddish R
s B brown, loose, moist, poorly graded,
03 0 | None § +o8 medium grained, homogenous. (FILL) 0 | 60 | 40
i s B 23.0 to 26.6 feet: SILTY SAND (SM), gray,
- 338 wet, with intermittent, thin silt layers.
02 | o | None __25 3 @ 24.5 to 26.6 feet: red and gray mottling.
i (FILL)
05 0 | None : EE . 26.6 to 40.0 feet: SILT WITH SAND (MH), L
| o5 gray, wet, firm, highly plastic with thin sand
| EE layers (~1-2 mm). (ALLUVIUM)
05 | 0 | None i
30 B3 &%
03 0 | None : EE ; @ 30.5to 31.5. feet: SILTY SAND layer (SM), o | 8o
i 38 dark gray, fine to medium sand.
3 @ 31.5 to0 40.0 feet: no recovery.
CB 08 | 3
—35
NA | NA| NA -
o B

REMARKS




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-22-80
LOCATION Portland, Oregon PAGE 3of5
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 80.9 ft.
LOGGED BY Matt Wilson DATE COMPLETED 1/28/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009301
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102834
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) wl | DETAILS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB 3.8/5 :E' 40.0 to 45.0 feet: SANDY SILT (MH), dark 0 | 20907080
i *e brownish gray, very soft, wet, medium
0.1 0 | None i '3 plasticity, fine sand. (ALLUVIUM)
- 3 | : | @ 41.8 to 42.5 feet: silty sand layer, fine 0 | % |10
— E: sand. (ALLUVIUM)
0.0 | 0 | None i
CB 5/5 45 89| 45.0to45.9 feet: SAND (SP), dark gray, 0 |95-100) 05
E o AR loose, wet, fine sand, <5 percent fines,
03 0 | None i 3411111 poorly graded, homogenous. (ALLUVIUM) 0 |20-30|70-80
i os II " 45.9 to 49.3 feet: SANDY SILT (MH), dark
B :” brownish gray, soft, moist, medium
— o plasticity, intermittent thin (~1-2 mm) sand
s 4 layers. (ALLUVIUM)
B 39 @ 46.4 to 46.6 feet: sand layer.
1.0 | 0 | None i @ 47.1 to 47.2 feet: sand layer.
| 3% @ 48.0 to 48.2 feet: sand layer. Tosi0T o5
3 49.3 to 52.4 feet: SAND (SP), dark gray,
CB 10/10 0 se loose, wet, fine to medium grained, poorly
i EE” graded sand, occasional silt blebs
0.4 0 | None i o (<5 percent fines). (ALLUVIUM)
B EE 52.4 to 56.6 feet: SANDY SILT (MH), dark 0 | 20307080
B o brownish gray, soft, wet, medium plasticity,
0.4 0 | None - 3 intermittent thin (~1-2 mm) sand layers.
- oo (ALLUVIUM)
- 3 @ 53.8 to 54.0 feet: sand layer.
—55
- @ 55.4 to 55.6 feet: sand layer.
0.8 | 0 | None i
B o5 56.6 to 59.0 feet: SAND (SP), dark gray, 0 |95-100 05
| s B loose, wet, fine to medium grained, poorly
EE graded sand, occasional silt blebs.
i s B (ALLUVIUM)
04 | 0 | None i @ 57.4 to 58.0 feet: silt layer.
s 59.0 to 60.0 feet: SILTY SAND (SM), dark 0 |7080]20:30
P iE 3 gray, loose, wet, fine to medium grained,

REMARKS




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-22-80
LOCATION Portland, Oregon PAGE 40f5
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 80.9 ft.
LOGGED BY Matt Wilson DATE COMPLETED 1/28/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009301
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102834
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 7.4/10 | \ poorly graded sand, occasional silt / o [0l o0
blebs. (ALLUV|UM) 0 15 | 85
0.7 0 | None i 60.0 to 60.6 feet: SAND (SP), variegated
B sand grain color, dark gray, loose, wet,
B medium grained,poorly graded.
— (ALLUVIUM)
= 60.6 to 69.5 feet: SILT (MH), dark brownish
R gray, soft, moist, medium plasticity silt
0.7 | 0 | None N intermixed with medium grained sand.
| (ALLUVIUM)
@ 61.0 to 61.2 feet: medium grained sand
j65 layer.
04 | 0 | None I @ 66.1 to 66.4 feet: SAND (SP), medium
| grained.
0.3 | 0 | None -
I 70| -= 69.5 to 80.0 feet: SAND (SP), dark gray, L
CB 5/5 N — wet, loose, medium grained, poorly graded,
i = variegated grain colors (mostly black with
1.1 0 | None i g gray, white, red, tan). (ALLUVIUM)
10 | 0 | None - | E
CB 3566 | 0| =
0.8 | 3 | None I =
13 | 1 | None i =

REMARKS




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-22-80
LOCATION Portland, Oregon PAGE 50f5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 33.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 80.9 ft.
LOGGED BY Matt Wilson DATE COMPLETED 1/28/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009301
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID L102834
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

| Total depth = 80.9 feet.

§ WELL COMPLETION DETAILS

B 0 to 69.9 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC blank

— riser pipe.

= 69.9 to 79.9 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

B 79.9 to 80.9 feet: 2-inch-diameter threaded

85 end cap.

§ 0 to 5.0 feet: Concrete.

B 5.0 to 64.8 feet: Bentonite grout.

B 64.8 to 67.8 feet: 20-40 Colorado silica sand.

- 67.8 to 80.9 feet: 10-20 Colorado silica sand.

—90

—95

REMARKS




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-123
LOCATION Portland, Oregon PAGE 10f7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 131.5 ft.
LOGGED BY Matt Wilson/John Renda DATE COMPLETED 2/5/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009310
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102839
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | &% | DETAILS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB BERE 0 to 2.2 feet: GRAVELLY SILT (MH), brown 40 T 0 T60
2 2 moist, soft, sticky, fine to cobble sized,
E ard s angular gravel, highly plastic silt. (FILL
11 | 0 | None| 33 | [¢] |¥ guiars e (FILb)
B a1 al
— A/l e 2.210 9.0 feet: GRAVELLY SILT (ML), black 40501015060
N N and dark olive gray mixed, dry, hard,
CB | - - concrete pieces at 3.8 to 4.0 feet, gravel is
0.6 0 | None i a1 well rounded, fine to cobble sized, low
i alf el plasticity silt. (FILL)
204 |5 ooe
0.6 | 0 | None .
CB 1.8 0 | None 3
0.8/2
09 | 0[N
cB one | ¢4°5 <0 { 9.0 to 14.5 feet: SILTY GRAVEL (GW), gray 60701 0 13040
3 ffé’»é’o and black mixed, dry, very hard, large
—10 294 ’00 ’9’00 1 cobble from 9.0 to 10.0 feet, gravel is
i 34, < o 9 angular, fine to cobble sized, well graded,
NA | NA| None - 34 7= 7 nonplastic silt, very soft silt. (FILL)
25/5 | EE e @ 10.0 feet: wet, black, sticky, concrete and
B +3 EO lampblack (fine grained soot-like material
¢ O K O
| EE °, %, present).
1.1 0 | None = 3970 7
. 139°0 <70 <
13970 70
CB 1380 > 0.1
i os @ 14.4 feet: chunk of concrete. % [0
102 | 0 | None —15 14.5 to 21.0 feet: GRAVELLY SILT (ML),
B 39 black, dry, hard, brittle, friable, nonplastic,
4/4 EE strong hydrocarbon-like naphthalene-like
- o5 odor. (FILL)
259 | 0 | None -
Ei @ 17.9 feet: hard, dry, gray concrete.
9.0 0| None!| 253 L Ei @ 18.6 feet: hard, dry, gray concrete.
20 83
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-123
LOCATION Portland, Oregon PAGE 20f7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 131.5 ft.
LOGGED BY Matt Wilson/John Renda DATE COMPLETED 2/5/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009310
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102839
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) wl | DETALS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
| :E' 14.5 to 21.0 feet: GRAVELLY SILT (ML), Sl R I
o9 continued.
CB | e 21.0 to 22.5 feet: SANDY SILT (ML), dark 5|20 7078
3 gray to black, medium to high plasticity
54 0 | None 22 *o fines, fine to coarse sand, angular, fine
B E: gravel, naphthalene odor, moist to wet. 0 | 5 | 60
CB EE \ (FILL) /
B 294 22.5 to 24.0 feet: GRAVELLY SILT (MH),
- paq L greenish gray, medium to high plasticity T
47 0| None| 25/3 | E" \ fines, fine to coarse gravel, angular to / R
Py 88 [T111])\  subrounded, moist. (FILL) [
i 89 .| |24.0 to 24.5 feet: SAND (SP), light brown, / N R
+¢ EEEEES fine to medium, dry. (FILL)
CB 39 5 | N 11 294 24.5 to 25.0 feet: SANDY SILT (MH), dark Trace | 40 | 60
' one i 3 gray to black, dense, brittle. (FILL)
CB 25.0 to 26.0 feet: SAND (SP), light brown,
— *e fine to medium, dry. (FILL) 0 | 0-20 [go-101
- 26.0 to 27.5 feet: SILTY SAND (SM),
0.9 0 | None 33+ o mottled dark gray to brown, fine to medium
i 3 sand, medium to high plasticity fines, trace
B o angular gravel, wood pieces at 27.5 feet
30 3 (anthropogenic). (FILL)
CB i 27.5 to 32.0 feet: SANDY SILT (MH), light
3 gray, medium to high plasticity fines, fine
i oo sand. (ALLUVIUM)
09 | 0| None | 3/3 @ 31.0 to 31.5 feet: fine sand lens.
__ s 32.0 to 59.0 feet: SAND (SP), light gray, fine 0 |80-100] 0-30
EE X sand, trace root hairs and fine wood chips.
CB EE (ALLUVIUM)
1 ol None| 33 | @ 34.0 feet: 0.2-foot silt lens.
__35 @ 35.0 feet: 0.2-foot silt lens.
CB i EE : @ 36.0 feet: 0.3-foot silt lens.
09 | 0| None| 22 | 3
B @ 37.5 feet: 0.2-foot silt lens.
o8 _
0.6 0 | None 33 | EE - @ 38.5 to 39.5 feet: silt lens.
N
REMARKS
ANCHOR

QEA =<
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PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD

LOG OF EXPLORATORY BORING

NW Natural Gasco Site
Portland, Oregon
Cascade Drilling, Inc.
Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH
Matt Wilson/John Renda

4-in. by 5-ft. core barrel (CB)

BORING NO.
PAGE

MW-23-123
30of7

GROUND SURFACE ELEVATION 32.9 ft msl

DATE COMPLETED

PERMIT/STARTCARD NO.

131.5 ft.
2/5110
1009310

BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102839
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | i | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | i | DETAILS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
I 39 ] 32.0to 59.0 feet: SAND (SP), (ALLUVIUM),
3411111 continued.
CB s REEEE @ 40.5 to 41.0 feet: silt lens.
12 | 0 | None| 22 | s _
| ¢4 @ 42.0 feet: 0.2-foot silt lens.
CB 338
12 | 0 | None| 313 | 24
—45 34 -
B 1 46 | 0| Nome| 11 | _
o5 @ 46.51t0 47.0 feet: silt lens.
B
13 | 0| None| T
3 49.5 feet: 0.3-foot silt lens.
—50 oe @
- @ 50.3 to 50.8 feet: silt lens.
CB i 30 @ 51.0 feet: 0.3-foot silt lens.
10 | O | None | 3/3 | %% _
| 2 @ 52.0 feet: 0.5-foot silt lens.
cB i 28 @ 53.0 to 54.0 feet: silt with organic
3 laminations.
13 | 0 | None | 353 |
—55 38
CB :
09 | 0 | None | 222 | 38
CB 3 I
10 0 | None 33 L s @ 58.5 t0 59.0 feet: silt lens, trace organics.
' i oo 59.0 to 91.0 feet: SAND (SP) , as on 0 |95-100) 05
. S following page.
\OAV)
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-123
LOCATION Portland, Oregon PAGE 40of 7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 131.5 ft.
LOGGED BY Matt Wilson/John Renda DATE COMPLETED 2/5/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009310
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102839
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
i 338 59.0 to 91.0 feet: SAND (SP), gray, medium 0 [e5-T00] 0%
133 grained, poorly graded, less than 5 percent
CB 3o fines, individual grains gray, red, white,
B so clear. (ALLUVIUM)
1.5 0 | None = 2d.
cB 55 | s 8
18 | 0 | None i
65 8 Y
cB I
03 | 0 | None B
g5 | @ 68.0 feet: 0.1-foot silt lens, brown.
I 3 @ 69.0 feet: 0.1-foot silt lens.
0.1 0 | None 70 s
| *o @ 70.0 to 70.5 feet: silt lens, trace organics,
294 medium plasticity.
o8 i
02 | 1 | None B 323 @ 72.0 feet: 0.1-foot silt lens.
55 |
0.2 | 0| None | 75 323 @ 74.7 feet: 0.2-foot silt lens.
| Ei @ 76.0 to 81.0 feet: no recovery/drillers
*e pushed past without sampling.
NA |NA| None | 00 [
NA | NA| None i 321
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-123
LOCATION Portland, Oregon PAGE 50f7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 131.5 ft.
LOGGED BY Matt Wilson/John Renda DATE COMPLETED 2/5110
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009310
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102839
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
B .
NA | NA| None i 3 59.0 to 91.0 feet: SAND (SP), ason
* previous page, medium grained, poorly
CB s graded. (ALLUVIUM)
05 | 3 | None B
55 [ 4
0.0 | 0 | None i
—85 E
CB i
04 | 3 | None B
4/5 : E @ 88.0 feet: 10 to 15 percent fines (increase 0 | 859011015
s in fines), soupy, loose, wet.
05 | 9 | None -
~90 o8
CB | s ‘ 91.0 to 97.0 feet: SILTY SAND (SM), gray, 0 | 80851520
0.4 8 | None 24 fine to medium sand, low to medium
E E plasticity fines, firm, dense, single piece of
B b4 gravel at 92.0 feet, flat 1-inch diameter.
- (ALLUVIUM)
55 |
0.8 | 12 | None -
—95 E
NA NA | NA| None oo | E @ 96_.0 to 97.Q feet: no recovery, driller over
* drilled casing.
CB B +3 97.0 to 131.5 feet: SAND (SP), dark gray, 0 |95-100) 05
E ' loose, wet, poorly graded, medium grained,
§ o3 <5 percent fines, homogenous, variegated
06 | 1 | None | 4/4 | s grain colors (mostly black with gray, white,
B ¢ red, tan, clear). (ALLUVIUM)

REMARKS

ANCHOR

QEA =<
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PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD

BOREHOLE DIAMETER 6-inches

LOG OF EXPLORATORY BORING

NW Natural Gasco Site BORING NO.
Portland, Oregon PAGE
Cascade Drilling, Inc.
Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH

Matt Wilson/John Renda DATE COMPLETED

4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO.

MW-23-123
6 of 7

GROUND SURFACE ELEVATION 32.9 ft msl

131.5 ft.
2/5110
1009310

WATER RESOURCES WELL ID  L102839

voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE ((PPM)| FLUOR- | (FEET) &; DETAILS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
97.0 to 131.5 feet: SAND (SP), as on 0 |95:100) 0
previous page, medium grained, poorly 0 [95-100] 05
CB graded. (ALLUVIUM)
1.0 0 | None
3.6/5
1.4 0 | None
CB
1.4 0 | None
1.1 0 | None
10/10
14 2 | None
1.5 7 | None
@ 114.9 to 115.3 feet: SANDY SILT (ML), 0 | 2|80
dark grayish brown, dry, stiff, low plasticity,
CB friable, medium grained sand.
1.8 8 | None
15/15
0.9 1 None
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-123
LOCATION Portland, Oregon PAGE 7of7
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 131.5 ft.
LOGGED BY Matt Wilson/John Renda DATE COMPLETED 2/5/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009310
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102839
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND! SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

97.0 to 131.5 feet: SAND (SP) , as on 0 |95:100) 05
previous page, medium grained, poorly
graded. (ALLUVIUM)

2.8 8 None

@ 123.0 feet: grain size change to fine
grained.

@ 123.5 t0 124.0 feet: silt layer (MH).

@ 124.2 to 124.5 feet: silt layer (MH).

@ 125.4 to 125.5 feet: silt layer (MH).

14 2 None

i [TIITl @ 125.7 to 126.6 feet: silt layer (MH).

20 5 | None @ 126.7 to 126.9 feet: silt layer.

@ 128.1 to 128.5 feet: silt layer.

14 4 | None @ 129.3 feet: color change to mixed dark
430 gray and brown, dark gray is fine grained
= sand, brown is medium grained sand.

@ 130.7 to 131.0 feet: sandy silt layer.

Total depth = 131.5 feet.

WELL COMPLETION DETAILS

B 0 to 113.3 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC blank
= riser pipe.

= 113.3 to 123.3 feet: 2-inch-diameter,

435 flush-threaded, Schedule 40 PVC well
screen with 0.020-inch machined slots.
123.3 to 124.3 feet: 2-inch-diameter threaded

end cap.

0 to 5.0 feet: Concrete.
B 5.0 to 108.7.0 feet: Bentonite grout.
B 108.7 to 111.4 feet:20-40 Colorado silica

B sand.
= 111.4 to 124.2 feet: 10-20 Colorado silica
- sand.
140 124.2 to 131.5 feet: Bentonite chips.
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-27
LOCATION Portland, Oregon PAGE 10f 2
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.8 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 30.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/16/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009312
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102841
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
BRERE See boring log for well MW-23-123 for
i al geologic description.
— 5
i 24°, %0
i 40 & 2 )
—10 234°0 %5 ;
- 3400 04
L bod 0 >0
i 387 0 0 0
3$8°0 <%0 4
i 34° 4.
- : Py
- 3470 04
. 38 0 <0 <
i 3470 %9
i $$8°0. <0 ¢
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-27
LOCATION Portland, Oregon PAGE 20f2
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.8 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 30.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/16/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009312
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102841
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

| = See boring log for well MW-23-123 for

i Z:E geologic description.

o5 = (I

B¢

| . |

| 30 Total depth = 30.0 feet.

i WELL COMPLETION DETAILS

B 0to 17.7 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC blank

— riser pipe.

= 17.7 to 27.7 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

| 27.7 to 28.0 feet: 2-inch-diameter threaded

Y end cap.

i 0 to 1.0 foot: Concrete.

B 1.0 to 15.9 feet: 3/8-inch bentonite chips.

B 15.9 to 28.0 feet: 10-20 Colorado silica sand.

B 28.0 to 30.0 feet: 3/8-inch bentonite chips.
REMARKS

ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-75
LOCATION Portland, Oregon PAGE 10f4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 75.7 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/16/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009311
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102840
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
| See boring log for well MW-23-123 for
i geologic description.
— 5
i °0°s%
i v8 0y
—10 °0's%0 4
| OO 01
N °0 o0
B 209
°0'a% <
i 74809
[ 00 >900 9
= 00” OO
B °0'5°0
B 2099
i 0.0 5
—15
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-75
LOCATION Portland, Oregon PAGE 20f4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 75.7 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/16/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009311
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102840
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) ELZL DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
| :E' See boring log for well MW-23-123 for
i o9 geologic description.
P il
—30
—35
REMARKS
ANCHOR

QEA =<
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PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD

BOREHOLE DIAMETER 6-inches

LOG OF EXPLORATORY BORING

NW Natural Gasco Site BORING NO.
Portland, Oregon PAGE
Cascade Drilling, Inc.
Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH

Matt Wilson DATE COMPLETED

4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO.

MW-23-75
30of4

GROUND SURFACE ELEVATION 32.9 ft msl

75.7 ft.
2/16/10
1009311

WATER RESOURCES WELL ID  L102840

voc ULTRA- _
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY [ Eii | WELL [ LITHO- LITHOLOGIC GRA lsanD sLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WX | DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
ool
P4
= P4
P4
P4
P4
P4
B P4
)o4l -
| S
PO
P4
— pOY
)4l -
P4
= PO
P4
oo B
- )4l -
P4
PO
B P4
PO
| )oY -
P4
PO
—45 284
)4l -
— P4
PO
P4
B P4
P4
| <
D4
P4
= D4
P4
P4
— P4
<
POY
— P4
P4
P4
B <
POY
| XX
P4
P4
= D4
P4
5 P4
0 P4
P4
P4
P4
= D4
P4
P4
P4
P4
P4
P4
P4
| XX
P4
P4
= D4
oo R
oo b
B se B
PO
P4
_f) oo R
5 oo b
| )oY -
S
P4
= P4
P4
P4
= P4
P4
P4
— P4
P4
P4
[~ P4
P4
| XX
P4
P4
= D4
P4
P4
P4
P4
B P4
AV
REMARKS

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-23-75
LOCATION Portland, Oregon PAGE 40f4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 32.9 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact SonicTOTAL DEPTH 75.7 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/16/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009311
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102840
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA lsandl sLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | &% [pETALS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE 2 COLUMN
S 1] See boring log for well MW-23-123 for
i S geologic description.
65|12 |
= || WELL COMPLETION DETAILS
= TTTIT] O to64.7 feet: 2-inch-diameter,
= T flush-threaded, Schedule 40 PVC blank
= A riser pipe.
= T 64.7 to 74.7 feet: 2-inch-diameter,
B =L flush-threaded, Schedule 40 PVC well
o = o screen with 0.020-inch machined slots.
R S | .. | 74.71075.7 feet: 2-inch-diameter threaded
B N — e end cap.
I o 0 to 2.0 feet: Concrete.
i | .| 2.0t059.7 feet: Bentonite grout.
75 J 59.7 to 62.7 feet: 20-40 Colorado silica sand.
i - 62.7 to 75.7 feet: 10-20 Colorado silica sand.
B Total depth = 75.7 feet.
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

1.1 0 | None (GW-GM), mixed dark gray and black,

CB 2.5/5 loose, dry, fine to cobble, well rounded
angular gravel, nonplastic silt, well graded.

(FILL)

0.6 1 None

@ 18.2 feet: color change to black, wet, oily,
strong hydrocarbon-like odor, spotty sheen
at 19.0 to 20.0 feet.

141 | 0 | Yes'

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-130
LOCATION Portland, Oregon PAGE 10f7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 31.3 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 131.1 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/2/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009302
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | di% | DETALLS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB 66 [ [FT [FT44°%] 0to6.0feet: SILTY GRAVEL (GM), dark R
2 |22 %9 brown, wet, fine to coarse gravel,
0.7 | 0 | None [ (s a9 795 nonplastic silt. (FILL)
- = 17 |12l 9d
B a1 |21 4°% 4 @ 1.6 feet: color change to light reddish
I DO N PO s\ Ve brown, hard, dry.
0.4 0 | None 1|7 IPa 4% 4
i 2 12M%%] 90
B s s oé o 0:7 d
= - - 00 0 e
» A/I A/I ! Dé < D<7 q
05 | 0 | None | 5 : s1{2ln] 90l @ 4.5 feet: mixed black and light reddish
338°0 4 0 brown color.
B E: OO OO
CB a4 | 39°, 1° | 6.0 to 14.1 feet: SILTY GRAVEL (GM), dark 0 [@
0.1 0 | None s 210 29 brown, moist, soft, fine to cobble size
i 3d 4 = 7 9 angular gravel, highly plastic sticky silt.
B o0 (I
- )4 4 < §
i 34710 9
1.0 0 | None 288°4 40
i 384 ° 10| |
i s ‘;c c00£7 !
cB a5 [ 10 2o 1%o)
0.6 | 3 | None i 334011 9
B P90 [}
: 4 < § 4
i 333710 |4
B s ‘;c c00£7 !
06 | 1 | None B 234 ©)o|9)
- od 4 < & 4
434 ° 10| 9|
B )4 o (o}
B : né g <7:
E g 14.1to 25.0 feet: SILTY SANDY GRAVEL 60| 220

20
y4v)
REMARKS
" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag.  Trace orange fluorescence.
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-130
LOCATION Portland, Oregon PAGE 20f7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 31.3 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 131.1 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/2110
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009302
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) L | DETAILS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB S5 | : 9 14.1 to 25.0 feet: SILTY SANDY GRAVEL 60 | 201 20
¢ (GW-GM), as on previous page.
10.9 0 | Yes' | * d @ 21.0to 24.6 feet: heavy sheen, oily, strong
3 hydrocarbon-like odor.
- EE d @ 22.2t022.4 feet: tar.
: EE @ 23.0 feet: lampblack and charcoal-like
16.1 | 0 | Yes' {  material.
i 3 -1 @ 24.0 feet: wood chips. a0 | 70| o
5 33 @ 24.2 to 24.6 feet: gravelly sand layer, P
CB 5/5 5 39 heavily saturated with oil. o | 20 | e
§ EE @ 24.6 to 25.0 feet: SILT WITH GRAVEL,
296 | 0 | Yes' B 294 dark .oIive.gray with black banding, highly 0 | 40| e
- EE plastic, sticky, heavy sheen. (FILL)
- o5 25.0 to 29.4 feet: SANDY SILT (MH), dark
- EE gray with red mottling, soft, moist, highly
B *e plastic, fine sand, spotty sheen, rootlets,
| EE hydrocarbon-like odor. (ALLUVIUM)
42 | 0| Yes' i 28 @ 25.8 feet: increased sand content.
| o4 @ 29.4 feet: heavy sheen, trace oil.
29.4 to 65.5 feet: SAND (SP), gray, wet, L B
CB gor0 |30 S5 loose, poorly graded, fine to medium
§ oo grained, occasional silt blebs, slight
48 | 0| Yes' - 38 hydrocarbon-like odor. (ALLUVIUM)
B oo @ 29.4 to 30.0 feet: heavy sheen, trace oil.
s S5 @ 30.0 to 34.0 feet: slough from upper units.
22 | 0 Yes' I s 8
i EE @ 34.0 feet: no sheen.
35 3]
) : EE i @ 35.6 feet: color change to brown.
1.0 | 0| Yes i 38 @ 35.6 to 36.2 feet: rust colored banding.
14 | 2 | None I
40 88_3%
REMARKS
" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag.  Trace orange fluorescence.
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-130
LOCATION Portland, Oregon PAGE 30f7
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 31.3 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 131.1 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/2/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009302
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 9.3/10 i :E' 29.4 to 65.5 feet: SAND (SP), (ALLUVIUM), 0 000
*e same as previous page.
09 | 0 | None i '3 @ 40.0 feet: color change to dark gray.
§ se] @ 40.0 to 50.0 feet: slight hydrocarbon-like
B Ei 5 odor.
— 4" @ 42.2 to 42.5 feet: silt layer, highly plastic.
14 | 0 | None i
CB 18 0 | None B :: @ 45.8 to 46.2 feet: highly plastic silt layer. R
B ) @ 47.0 to 47.3 feet: silt layer.
1.9 | 0 | None i 32 @ 48.6 0 49.2 feet: silt layer.
CB 510 | 2° 33
02 | 0 | None B
—55
0.7 | 0 | None B 3%
i EE @ 57.6 feet: grain size change to fine to
| 23 medium sand.
60
REMARKS
" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag. 2 Trace orange fluorescence.
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-130
LOCATION Portland, Oregon PAGE 40of 7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 31.3 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 131.1 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/2/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009302
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 7.3M10 | :E' 29.4 to 65.5 feet: SAND (SP), (ALLUVIUM), 0 | % |08
o4 as on previous page. 100
0.0 | 1 | None i
0.3 | 1 | None i
: s 65.5 to 68.6 feet: SILT (MH), dark brownish L
0.1 1 | None 3 gray, firm, moist, highly plastic.
i 3 (ALLUVIUM)
B 3 @ 66.7 to 67.1 feet: poorly graded sand layer,
— EE fine grained.
03 | 1 | None I g 68.6 to 70.0 feet: SILTY SAND (SM), dark o[ [ o
B 38 gray, wet, slightly cohesive, fine grained
70 ss8 sand, high plasticity silt, "dirty gym sock"
CB 6/10 39 odor. (ALLUVIUM) o | o |10
i 3 70.0 to 80.0 feet: SILT (MH), dark brownish
0.0 1 | None i 23 gray, firm, moist, medium plasticity.
B E: 5 (ALLUVIUM)
- so B @ 71.5to0 72.3 feet: silty sand layer.
0.0 | 0 | None -
—75
0.0 | 1 | None I
B @ 77.0 to 78.6 feet: sand layer.
0.0 | 1 | None I
go- e85
REMARKS
" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag.  Trace orange fluorescence.
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD

LOG OF EXPLORATORY BORING

NW Natural Gasco Site
Portland, Oregon

Cascade Drilling, Inc.
Rotosonic - Speedstar 15K
Matt Wilson

4-in. by 10-ft. core barrel (CB)

BORING NO.
PAGE

MW-24-130
50f7

GROUND SURFACE ELEVATION 31.3 ft msl

TOTAL DEPTH
DATE COMPLETED
PERMIT/STARTCARD NO.

131.1 ft.
2/2110
1009302

BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | i | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE ((PPM)| FLUOR- | (FEET) i % | pETALS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB 32110 [ : e 80.0 to 130.0 feet: SAND (SP) |, dark gray,
33 I I I " loose, wet, poorly graded, medium grained,
i 33 R homogenous, strong "dirty gym sock" odor,
§ 33 variegated grain colors (mostly black, with
)4 .
0.7 0 | None B 3 gray, white, red anq tan). (AL.LUVIUM)
— *® @ 80.3 to 80.8 feet: highly plastic, dark
L 3 grayish brown silt layer.
= 3
)94
)94
[~ )94
)94
= >3
)94
)94
—85 3
)94
- )94
)94
)94
[— )94
)94
| oo
)94
)94
= )94
0.3 1 | None 284
— )94
)94
)94
— )94
)94
)94
[~ )94
)94
= >3
)94
)94
= )94
3
CB 100 | 90 @ 90.0 to 92.7 feet: occasional silt blebs.
0.7 2 | None 3
B <
)94
= )94
)94
PO -
— )94
= e @ 92.7 to 94.2 feet: highly plastic, dark 0 | 0 |1
)94 . . .
N %3 rayish brown, firm silt layer.
0.6 1 | None EE gray y
3B
- oo B
9 sSB
S 83
B )94
)94
= )94
1.0 1 | None s
= )94
)94
XKl
— )oY -
ool
)94
— ool
XKl
= >OL|
oo B
O -
- ool
1.2 2 | None g
- )94
)94
)94
[— )94
)oY -
K]
LAVAY)
REMARKS
" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag.  Trace orange fluorescence.
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-130
LOCATION Portland, Oregon PAGE 6 of 7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 31.3 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 131.1 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/2/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009302
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; LoGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 10/10 80.0 to 130.0 feet: SAND (SP), as on 0 | 1o} 0
previous page, medium grained.
13.1 0 | None (ALLUVIUM)
6.3 0 | None
10.4 0 | None
1.4 1 None
CB 10/10
3.1 5 | None
3.1 8 | None
@ 114.8 to 117.0 feet: trace silt (~5 percent). I
2.6 7 | None
@ 117.0 feet: wood fragments and silt o | s | s
laminations.
@ 117.3 to 120.0 feet: occasional silt blebs,
1.2 1 | None hard, light brown.
REMARKS

" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag.  Trace orange fluorescence.

ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-130
LOCATION Portland, Oregon PAGE 70f7
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 31.3 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 131.1 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/210
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009302
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102832
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND! SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | & | DETALLS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
cB 10/10 — 80.0 to 130.0 feet: SAND (SP), as on o [0 o0
i — previous page, medium grained.
09 | 4 | None i — (ALLUVIUM)
N = @ 123.1 to 124.0 feet: very wet, very soft, L N
1.0 | 3 | None i = soupy, sandy silt layer, low plasticity.
425 [ "
0.7 | 2 | None i =
B H @ 128.1 to 129.4 feet: trace silt, medium L R
0.6 1 None E dense.
t30 | Total depth = 130.0 feet.
i Sampling stopped at 130.0 feet. Well
i materials to 131.1 feet during well
i installation.
— WELL COMPLETION DETAILS
= 0 to 120.1 feet: 2-inch-diameter,
B flush-threaded, Schedule 40 PVC blank
| riser pipe.
| 120.1 to 130.1 feet: 2-inch-diameter,
flush-threaded, Schedule 40 PVC well
135 screen with 0.020-inch machined slots.
i 130.1 to 131.1 feet: 2-inch-diameter threaded
i end cap.
B 0 to 5.0 feet: Concrete.
- 5.0 to 115.0 feet: Bentonite grout with
B 10 percent organoclay by volume.
| 115.0 to 117.5 feet: 20-40 Colorado silica
| sand.
117.5 to 131.1 feet: 10-20 Colorado silica
R sand.
=y
REMARKS

" Dull orange swirls and specks of fluorescence, green fluorescent smearing on plastic sample bag.  Trace orange fluorescence.

ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD

LOG OF EXPLORATORY BORING
NW Natural Gasco Site

Portland, Oregon

Cascade Drilling, Inc.
Rotosonic - Speedstar 15K
Matt Wilson

4-in. by 10-ft. core barrel (CB)

BORING NO.
PAGE

MW-24-70
10f4

GROUND SURFACE ELEVATION 31.4 ft msl

TOTAL DEPTH
DATE COMPLETED
PERMIT/STARTCARD NO.

71.1 ft.
2/3110
1009303

BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102833
voc ULTRA- -
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | £ | WELL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) wl | DETAILS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
21 12 TPa 40 4 See boring log for well MW-24-130 for
SERCE : s : % geologic description.
B . . 4 < &4
al el
R > 2ol o
g | e J 9
B 2l 2 a <44
L e {00199
- T A S S
i AN e
- . . (e} (o]
al sl d o @ 4
» g /) 8) 0 O
2l el Dé D<7 q
= -~ -~ =
21{%10] 90
B 5 )O4{© o
39 4 < @4
B K 00 0 O
| 3o o
| : oé c0<7 4
320019
B : 4 < &4
= 39700/ 9
= E 4 < ¢4
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—10 34 © 20
= : a4 < &4
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REMARKS

QEA =<
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PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD
BOREHOLE DIAMETER 6-inches

LOG OF EXPLORATORY BORING

NW Natural Gasco Site
Portland, Oregon

Cascade Drilling, Inc.

Rotosonic - Speedstar 15K

Matt Wilson

4-in. by 10-ft. core barrel (CB)

BORING NO.
PAGE

MW-24-70
20of4

GROUND SURFACE ELEVATION 31.4 ft msl

TOTAL DEPTH
DATE COMPLETED
PERMIT/STARTCARD NO.

71.1 ft.
2/3110
1009303

WATER RESOURCES WELL ID  L102833

voc ULTRA- -
SAMPLING| HEAD- | HCN | VIOLET | RECOVERY ':EHJJ WELL LITHO- LITHOLOGIC GRA [SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
9 See boring log for well MW-24-130 for
geologic description.
L
[~ )4
)4
| X
)4
)4
| )4
* L
)4
- )4
)4
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* 1
o3 -
| X
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_25 *
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[~ )4
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)4
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| X
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)4
— )4
30 o8
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[~ )4
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| X
o N
)4
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- 2 N
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— )4
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o N
B )4
)4
| X
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- )4
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-70
LOCATION Portland, Oregon PAGE 3of4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 31.4 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 711 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/3/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009303
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102833
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
i :E' See boring log for well MW-24-130 for
i 384 geologic description.
B SETITIL
50 833 833
—55
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. MW-24-70
LOCATION Portland, Oregon PAGE 40f4
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 31.4 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 711 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/3/110
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009303
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102833
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE ((PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
i = || See boring log for well MW-24-130 for
= I SR geologic description.

Hes [ |

—70 | EI :

i ‘ Total depth = 71.1 feet,

__ WELL COMPLETION DETAILS

0 to 60.1 feet: 2-inch-diameter,

§ flush-threaded, Schedule 40 PVC blank

i riser pipe.

B 60.1 to 70.1 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC well

—75 screen with 0.020-inch machined slots.

B 70.1 to 71.1 feet: 2-inch-diameter threaded

B end cap.

: 0to 5.0 feet: Concrete.

5.0 to 54.8 feet: Bentonite grout with

B 10 percent organoclay by volume.

§ 54.8 to 57.7 feet: 20-40 Colorado silica sand.

B 57.7 to 71.1 feet: 10-20 Colorado silica sand.
REMARKS

ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. OW-7-17
LOCATION Portland, Oregon PAGE 10f1
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 17.7 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/23/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009307
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102838
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE s COLUMN
| |2 |5'Po <%0 ] See boring log for well PW-7-93 for geologic
e 2 le iy description.
— 5
i Cé d 0(7 E
i 90| 9
i °0 4% J
| DO 0 e
- Oé < D£7 q
N 20| %0
oé g o<7 E
i 90| 9
B °0 4% J
—10 4 2°0 |
- 4%0| 90
» B OC < 0(7 E
N g 10199
i I°4 4°9 { WELL COMPLETION DETAILS
50 50 0 to 12.5 feet: 2-inch-diameter,
e 4 s flush-threaded, Schedule 40 PVC blank
B - ain| 91 . .
. b o riser pipe.
- | 4 B ;’O‘ 12.5 to 17.5 feet: 2-inch-diameter,
B - °oflop flush-threaded, Schedule 40 PVC well
N AR screen with 0.020-inch machined slots.
L 15 |- °pdepd 17.51t017.7 feet: 2-inch-diameter threaded
L |- 9l 9 A end cap.
B °0 4% J
| 90| 9¢] 0to 1.0 foot: Concrete.
ot 1.0 to 10.5 feet: Granular bentonite.
i °4 4 . 10.5to 17.7 feet: 10-20 Colorado silica sand.
B - JTHTNN
= Total depth = 17.7 feet.
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. OW-8-15
LOCATION Portland, Oregon PAGE 1of1
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 24.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 16.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/12/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009304
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID L102835
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
See boring log for well PW-8-68 for geologic
description.
WELL COMPLETION DETAILS
0 to 10.1 feet: 2-inch-diameter,
flush-threaded, Schedule 40 PVC blank
riser pipe.
10.1 to 15.1 feet: 2-inch-diameter,
flush-threaded, Schedule 40 PVC well
screen with 0.020-inch machined slots.
15.1 to 15.3 feet: 2-inch-diameter threaded
end cap.
0 to 2.0 feet: Concrete.
2.0 to 8.0 feet: 3/8-inch bentonite chips.
8.0 to 16.0 feet: 10-20 Colorado silica sand.
16.0 to 16.5 feet: Native.
| Total depth = 16.5 feet.
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. OW-8-28
LOCATION Portland, Oregon PAGE 10f2
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 23.79° feet
DRILL METHOD Hollow-stem Augers TOTAL DEPTH 29.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 8/13/10
SAMPLING METHOD 2-foot split-spoon (SS) PERMIT/STARTCARD NO. 1010937
BOREHOLE DIAMETER 8-inches WATER RESOURCES WELL ID  L103383
HYDROGEN| VOC ULTRA-
SAMPLING| CYANIDE | HEAD- | VIOLET |RECOVERY [ Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD |HEADSPACE| SPACE | FLUOR- | (FEET) | WL | DETAILS [ LOGIC DESCRIPTION % | % | %
(bom) | (ppm) | ESCENCE £ COLUMN
SS 1320 [ [T [ 0 to 10.9 feet: GRAVELLY SILT (ML), dark oo f
1 0.3 No al 2l brown to black, dry, hard, friable,
i NERNE nonplastic silt, angular, fine to coarse
§ - : . gravel. (FILL)
SS 1.0/2.0 B EE
1 00| No i
SS 0.020 | 3 @ 4.0 to 6.0 feet: no recovery (gravel blocked
NA | NA| NA | 5 EE sampler).
SS 1.02.0 | 33 @ 6.0 feet: moist, trace yellow brown
0 0.0 | No | EE patches, low plasticity.
SS 1.2/2.0
0 00| No i 5 @ 8.4 t0 9.0 feet: lampblack.
: 3 @ 9.0 feet: color change to black.
S5 74720 | 10
0 0.0 No i s
§ so 10.9 to 17.2 feet: SAND (SP), dark reddish C IR
B EE brown, dry, loose, fine grained, poorly
3S 0.8/2.0 EE graded. (FILL)
1 0.0 No — EE g @ 12.0 to 14.0 feet: trace gravel.
sS 10720 | s B @ 14.0 feet: wet.
0 0.1 No 39
—15 3
SS 1520 |
1 0.3 ! i 33 @ 16.5 to 17.2 feet: sheen visible on sample.
- o0 17.2 to 19.5 feet: SILT (MH), dark grayish L N
3 brown, medium plasticity, firm, wet, trace
SS o | o .| 1520 fine sand, trace rootlets. (ALLUVIUM)
i @ 19.5 feet: silty sand.
oA 3¢ 19.5 to 25.0 feet: SILTY SAND AND SILT
y4v)
REMARKS

" Faint dull yellow fluorescence in soil. ? City of Portland Datum.

GASCO05.gds:4.12/21/10...GASCO5,




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. OW-8-28
LOCATION Portland, Oregon PAGE 20f2
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 23.79° feet
DRILL METHOD Hollow-stem Augers TOTAL DEPTH 29.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 8/13/10
SAMPLING METHOD 2-foot split-spoon (SS) PERMIT/STARTCARD NO. 1010937
BOREHOLE DIAMETER 8-inches WATER RESOURCES WELL ID  L103383

HYDROGEN| voc | ULTRA-

SAMPLING| CYANIDE | HEAD- | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA lsanD sLT
METHOD |HEADSPACE SPACE | FLUOR- | (FEET) i % | DETAILS | LOGIC DESCRIPTION % | % | %
(pm) | (PPm) |ESCENCE oz COLUMN
SS 1.7/2.0 | 19.5 to 25.0 feet: SILTY SAND AND SILT 0 | 50554550
1 1.6 No (SM-MH) intermixed, dark brownish gray,
B soft, wet, slight hydrocarbon-like odor.
SS 1.0/2.0

SS 0 0.3 No 0.8/1.0

i e @ 23.0 to 23.7 feet: silt layer. R I
= ©af i 0 80 | 20
33 1020 g @ 23.7 to 24 4 feet: silty fine sand.
0 0.9 No i = @ 24.4 to 25.0 feet: silt. 0 0 | 100
__25 = 25.0 to 29.0 feet: SILTY SAND (SM), dark 0 | 80|20
= brownish gray, wet, medium dense,
SS 0.4/2.0 e fine-grained sand.
0 | 04| No i =

Total depth = 29.0 feet.

—30 WELL COMPLETION DETAILS

B 0 to 23.1 feet: 2-inch-diameter Schedule 40

B PVC blank riser pipe.

B 23.1 to 28.1 feet: 2-inch-diameter slotted PVC
s screen with 0.020-inch slots.

| 28.1 to 28.7 feet: 2-inch-diameter

Schedule 40 PVC end cap.

0 to 2.0 feet: Concrete.
2.0 to 20.6 feet: Bentonite chips.
B 20.6 to 29.0 feet: 10-20 Colorado Silica Sand.

I
D

REMARKS

" Faint dull yellow fluorescence in soil. ? City of Portland Datum.

GASCO05.gds:4.12/21/10...GASCO5,




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. OW-9-25
LOCATION Portland, Oregon PAGE 10f2
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.1 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact Sonid OTAL DEPTH 25.3 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3/8/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009309
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID  L102843
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
BRERE t 8 4 See boring log for well PW-9-92 for geologic
NERSE Y description.

= - AL

B SN I ‘

i 55 N :

5

10 §

15 §
REMARKS

ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. OW-9-25
LOCATION Portland, Oregon PAGE 20of 2
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.1 ft msl
DRILL METHOD Rotosonic - AMS 17-C Compact Sonidd OTAL DEPTH 25.3 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3/8/10
SAMPLING METHOD 4-in. by 5-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009309
BOREHOLE DIAMETER 6-inches WATER RESOURCES WELL ID L102843
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
| = |-+, ~| Seeboring log for well PW-9-92 for geologic
':E I description.

25| -

B Total depth = 25.3 feet.

= WELL COMPLETION DETAILS

B 0 to 20.0 feet: 2-inch-diameter,

| flush-threaded, Schedule 40 PVC blank

B riser pipe.

| 20.0 to 25.0 feet: 2-inch-diameter,

flush-threaded, Schedule 40 PVC well

E screen with 0.020-inch machined slots.

B 25.0 to 25.3 feet: 2-inch-diameter threaded

—30 end cap.

= 0 to 2.0 feet: Concrete.

B 2.0 to 17.7 feet: Granular bentonite.

B 17.7 to 25.3 feet: 10-20 Colorado silica sand.

—35
REMARKS

ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-7-93
LOCATION Portland, Oregon PAGE 10f6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 96.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/22/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009306
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102837
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA lsand sLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(pPm) ESCENCE £ COLUMN
CB 2.8/5 2T 12 Po=°% | 0to 0.9 foot: GRAVEL WITH SILT (GW), o[0T
i ail a9 0 dark gray, loose, wet, angular, well graded.
04 | 0 | None [ e e \__(FILL) AR
§ . 3¢ 0.9 to 6.0 feet: GRAVELLY SILT (ML), black
B o with reddish brown patches, stiff, moist,
— EE low plasticity, grass fibers at 1.0 foot,
= o gravel is coarse to cobble size, angular,
R EE trace red brick pieces. (FILL)
0.0 0 | None 3
CB 2755 | °
0.1 | 0 | None 39°4 1°) | 6.0to 9.8 feet: SILTY GRAVEL (GM), light w0 [®
i 224710 90 gray, dry, loose, dusty, concrete pieces,
i 3 a0 4% 4 gravel is well graded, fine to cobble size,
B 387 01.[<]  angular. (FILL)
i i: HBEe
0.2 0 | None 384 =0 <
I $4%10/ %9
B 288°0 40
B 55 110 88°4 1°0 | 9.8t0 17.5 feet: SILTY GRAVEL WITH wE
- 3347 10| 2| SAND (GM), dark reddish brown, soft,
02 | o | None . % 004 < ;:7 : moist, well graded, fine to cobble sized,
' B 334, ©[.|9 angular gravel, low plasticity silt, fine to
i 84 < V1 medium sand. (FILL)
| oéoc o) | @112 feet: wet.
| 3340 1| /| @ 11.6t015.0 fee_t: very wet, light sheen on
i EE YN water, brown oil spots observed on plastic
0.1 0 | None s+ K sampling bag.
i $$8°0 40 ¢
i 833 710| 9|
ce. o (o]
cB a5 [ 1° ]
» EE oé < 0<7 d
0.3 0 | None ++ [A\KdMs
| ] @ 16.5 to 17.0 feet: sand layer, dark gray, L e
EN loose, wet, poorly graded, fine to medium,
B o no sheen. 0 | 05 [95-100
i 3 17.5 to 23.2 feet: SILT (MH), dark olive gray,
0.0 0 | None B EE wet, very soft, medium to high plasticity,
B 3 trace fine sand, no sheen, slight
= o hydrocarbon-like odor. (ALLUVIUM)
20
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-7-93
LOCATION Portland, Oregon PAGE 20f6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 96.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/22/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009306
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102837
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB 4110 s34 17.5 to 23.2 feet: SILT (MH), (ALLUVIUM), 0 [ 05 [0
e same as on previous page.
0.2 | 0 | None
0.4 ol N EE 8 23.2 to 43.6 feet: SAND (SP), dark olive 0 |95100] 05
) one so B gray, loose, wet, poorly graded, fine to
EE medium grained, <5 percent fines, slight
s hydrocarbon-like odor. (ALLUVIUM)
05 | 0 | None 33
*e @ 28.0 to 28.2 feet: silt layer.
05 | 0 | None 3 @ 28.2 feet: grain size change to fine.
CB 7.2/10
0.3 0 | None EE
EE @ 33.2 to 33.3 feet: sheen observed,
0.7 0 | None 3 moderate hydrocarbon-like odor.
10 | 0 | None ST @ 36.0 to 36.3 feet: silt layer.
$2ILLLL] @ 37.9to 38.2 feet: silt layer.
09 | 0 | None 34 [TITIl @ 38.6 to 39.4 feet: silt layer.
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-7-93
LOCATION Portland, Oregon PAGE 30of 6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 96.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/22/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009306
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102837
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |sAND sLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(pPm) ESCENCE £ COLUMN
CB 8M0 | 338 23.2to 43.6 feet: SAND (SP), as on o [ e
o9 previous page, fine to medium grained.
06 | 0 | None i (ALLUVIUM)
0.6 | 0 | None i 43.6 to 47.2 feet: SILT (MH), dark grayish o[ o5 5
B &4 brown, moist, soft, highly plastic,
45 294 <5 percent fine sand. (ALLUVIUM)
s @ 44.2 to 44.6 feet: sand layer.
0.9 | 0 | None i
- E: 8 47.2 to 55.4 feet: SAND (SP), dark gray, 0 |95100] 05
R se ] loose, wet, poorly graded, fine to medium
| i grained, occasional silt blebs (up to cobble
05 | 0 | None i size). (ALLUVIUM)
i 0 Ei @ 49.5 t0 50.0 feet: silt content increases, 0 | 8590|1015
CB 6.7/10 se sand with silt, fine grained sand. 0 | 100 | 0
i EE : @ 50.0 to 53.1 feet: medium grained, poorly
15 | 0 | None i seh graded sand, slight "dirty gym
B 3 sock"/"onion" odor.
: EE ‘ @ 53.1 to 53.7 feet: silt with sand banding in 0 | o] e
04 | 0 | None i 338 1-inch-thick bands, fine grained sand. o | e | 10
i 39 @ 53.7 to 55.4 feet: fine grained sand with
ol silt.
—55 ok
i 55.4 to 59.4 feet: SILT (MH), dark grayish 0 [ o5 o
04 | 0 | None B 3 brown, moist, soft, highly plastic, trace very
B EE thin sand partings (<1 mm). (ALLUVIUM)
05 | 0 | None I
i . EE 59.4 to 64.9 feet: SAND (SP), next page. 0 |95-100 05
o0 N
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-7-93
LOCATION Portland, Oregon PAGE 4 of 6
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 96.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/22/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009306
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102837
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE ((PPM)| FLUOR- | (FEET) W | DETAILS DESCRIPTION % | % | %
(ppm) ESCENCE =
CB 4.1/10 :E'{ 59.4 to 64.9 feet: SAND (SP), dark gray, 0 |95:100) 05
oo loose, wet, fine grained, poorly graded,
0.3 | 0 | None trace fines. (ALLUVIUM)
se X @ 60.0 to 63.4 feet: very loose, very wet, fine
S5 grained.
0.9 4 | None EE @ 63.4 to 64.9 feet: SAND WITH SILT layer 0 | 90951510
s X (SP-SM), fine grained, slightly cohesive,
EE wet, ~5 to 10 percent fines, occasional silt
*e blebs. 0 0 | 100
EE 64.9 to 69.0 feet: SILT (MH), dark
*e gray-brown, moist, soft, highly plastic, trace
0.7 | 0 | None % organic debris and shell fragments.
23 (ALLUVIUM)
294 @ 67.6 to 68.1 feet: sand layer.
11 | 0 | None
32 69.0 to 69.5 feet: SAND (SP), dark gray, 0 [so-100] 05
R4 ] slightly cohesive and compact, medium 0 [95-100 05
CB 8.7/10 dense, wet, fine to medium grained, poorly
graded. (ALLUVIUM)
18 1 | None 69.5 to 72.4 feet: SAND (SP), .dark gray,
loose, wet, poorly graded, fine to medium
grained, trace fines. (ALLUVIUM)
72.4 to 86.6 feet: SAND (SP), dark gray, E IR
loose, wet, poorly graded, medium grained,
17 0 | None little to no fines, slight_ "dirty gym
sock/onion" odor, variegated grain colors
(black, gray, white, tan, red). (ALLUVIUM)
1.7 0 | None
@ 77.7 to 78.6 feet: abundant silt blebs.
1.9 0 | None
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-7-93
LOCATION Portland, Oregon PAGE 5 of 6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 96.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/22/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009306
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102837
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 8.9M10 | = 72.4 to 80.6 feet: SAND (SP), as on R
i previous page, medium grained.
05 | 1 | None - = (ALLUVIUM)
0.8 | 3 | None i —
85 [ =
14 | 12 | None I =
B E 86.6 to 90.0 feet: SAND WITH SILT S| Be
| lE (SW-SM), gray, dense, wet, well graded,
| i fine to coarse, trace gravel, slight "gym
= sock/onion" odor. (ALLUVIUM)
1.3 | 6 | None - =
CB N I = 90.0 to 95.0 feet: SAND (SP), dark gray, T
= loose, wet, well graded, medium grained,
1.4 2 | None i = little to no fines, variegated grain colors
§ = (black, gray, white, tan, red, clear), slight
B = "gym sock/onion" odor. (ALLUVIUM)
19 | 6 | None I n
i S5 8 ] Sampling terminated at 95.0 feet bgs.
S Borehole advanced to 96.5 feet because of
E washout from circulating water.
B WELL COMPLETION DETAILS
— 0 to 73.5 feet: 8-inch-diameter,
= flush-threaded, Schedule 40 carbon steel
R blank riser pipe.
B 73.5 to 93.5 feet: 8-inch-diameter,
| flush-threaded, stainless steel continuous
wire-wrapped screen with 0.035-inch slots.
LAVAY)
REMARKS
ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-7-93
LOCATION Portland, Oregon PAGE 6 of 6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.2 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 96.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/22/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009306
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102837
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

| 93.5 to 95.5 feet: 8-inch-diameter stainless

i steel sump.

B 0 to 1.5 feet: Concrete.

B 1.5 t0 69.5 feet: Bentonite grout with

— 10 percent organoclay by volume.

= 69.5 to 72.0 feet: 20-40 Colorado silica sand.

R 72.0 to 96.5 feet: 10-20 Colorado silica sand.

405

410

415
REMARKS

ANCHOR

QEA =<
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LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PW-8-39
LOCATION Portland, Oregon PAGE 10f3
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 23.22° feet
DRILL METHOD Rotosonic and Hollow-stem Augers?> TOTAL DEPTH 50.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 8/13/10
SAMPLING METHOD 10-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1010439
BOREHOLE DIAMETER 15-inches WATER RESOURCES WELL ID  L103390
ULTRA-
SAMPLING| HCN [FIDIPID| VIOLET |RECOVERY [ Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | (ppm) | (ppm) | FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
ESCENCE s COLUMN
CB 1[04 285 | [H'] [¥ 0 to 10.0 feet: SILT (ML); dark reddish w0l
ail al brown with black patches, dry, gravelly silt,
None E sl lar hard, no plasticity, trace concrete pieces,
B - - . well-rounded gravel, fine to cobble size.
- (FILL)
1T |02 B
None - 3
CB 1 0.3 S5 | 5 3 @ 5.0 feet: color change to black with
EE patches of reddish brown, slightly moist,
None E EE low plasticity, trace red brick and pink
B 39 concrete.
0 |02 B
None - 5
CB | 1 |04 785 [ 10 s8 10.0 to 14.4 feet: SAND (SP); dark brownish | ° | | °
EE : red, wet, fine to medium, poorly graded,
None i b3 loose, homogeneous.
T [05 B
None - ii :
i EE 14.4 to 16.1 feet: SAND (SP); gray to brown, O e
CB 5/5 15 34 wet, loose, fine to medium grained, poorly
1 12 B EE 8 graded, sheen from 15.7 to 16.1 feet, slight
' 1 - 24 petroleum hydrocarbon-like odor.
2 |14 Yes : 16.1 to 19.7 feet: SILT (MH); dark gray, e
B o moist, high plasticity, soft, trace fine sand,
| 3 trace spotty sheen from 16.1 to 17.5 feet,
| *e trace petroleum hydrocarbon-like odor,
Yes' i 3 trace rootlets and black organic material
1 0.8 *e residue and small plant debris.
i 3 @ 19.7 feet: increased sand content, sandy
i 23 | silt.
20 o LT
REMARKS

" Yellow and dull orange fluorescence. * Boring was originally drilled and sampled with Rotosonic methods to 50.0 feet. Boring was then
overdrilled with hollow-stem augers to 42.0 feet and well was installed. * City of Portland datum.

GASCO05.9ds:2.12/03/10...GASCO5,




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PW-8-39
LOCATION Portland, Oregon PAGE 20f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 23.22° feet
DRILL METHOD Rotosonic and Hollow-stem Augers? TOTAL DEPTH 50.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 8/13/10
SAMPLING METHOD 10-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1010439
BOREHOLE DIAMETER 15-inches WATER RESOURCES WELL ID  L103390
ULTRA-
SAMPLING| HCN |[FID/PID| VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND| SLT
METHOD | (ppm) | (ppm)| FLUOR- | (FEET) wl | DETAILS [ LOGIC DESCRIPTION % | % | %
ESCENCE = COLUMN
cB 7.5/10 19.7 to 31.4 feet: SILTY SAND AND SILT 0 [s0-60]4050

(SM-MH); dark gray, wet, fine sand,
moderately plastic silt, soft, trace
hydrocarbon-like odor, trace gravel, sand
and silt are intermixed, some thin sand
layers can be discerned but there appears
to be no stratification.

1 0.4 | None

1 0.4 | None

1 0.4 | None

1 0.2 | None

@ 28.8 to 30.0 feet: silt layer.

CB gm0 | 90

1 0.5 | None

31.4 to 37.5 feet: SILTY SAND (SM); dark 0 | 60|40
brownish gray, wet, very soft, fine sand
and high plasticity silt, abundant silt blebs.

1 0.4 | None

1 0.6 | None

37.5 to 43.0 feet: SAND (SP); dark gray, S I I
loose, wet, poorly graded, abundant high
plasticity silt blebs, fine to medium sand,

N N SR sand grains variegated in color (mostly

B e o black with gray, red, clear, tan, white).

1 0.6 | None

I
D

REMARKS
" Yellow and dull orange fluorescence. * Boring was originally drilled and sampled with Rotosonic methods to 50.0 feet. Boring was then
overdrilled with hollow-stem augers to 42.0 feet and well was installed. * City of Portland datum.
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LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PW-8-39
LOCATION Portland, Oregon PAGE 30of3
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 23.22° feet
DRILL METHOD Rotosonic and Hollow-stem Augers? TOTAL DEPTH 50.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 8/13/10
SAMPLING METHOD 10-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1010439
BOREHOLE DIAMETER 15-inches WATER RESOURCES WELL ID  L103390
ULTRA-
SAMPLING| HCN [FIDIPID| VIOLET |RECOVERY [ Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD (ppm) (ppm) FLUOR- (FEET) E ; DETAILS LOGIC DESCRIPTION % % %
ESCENCE = COLUMN
CB 7.5/10 S 37.5to 43.0 feet: SAND (SP), as on N
previous page.
1 | 04 | None S
e
AR 43.0 to 50.0 feet: SAND (SP); dark gray with L IR
1 0.0 | None ggg variegated sand grains color (mostly black
KRR with red, gray, white, clear, tan), loose,
ggg poorly graded, medium grained, wet.
hhk:
hhk:
i
1 0.2 | None R
hhk:
hhk:
hhk:
hhk:
hhk:
hhk:
hhk:
1 0.2 | None ggg
KRR @ 49.0 to 50.0 feet: large silt bleb, sand with 0 | %00
R silt.
| Total depth = 50.0 feet.
i WELL COMPLETION DETAILS
i 0 to 24.2 feet: 6-inch-diameter,
B flush-threaded, Schedule 40 low-carbon
— steel blank riser pipe.
= 24.2 to 39.2 feet: 6-inch-diameter, stainless
B steel, continuous wire-wrapped well screen
i with 0.035-inch slots.
B 39.2 to 42.2 feet: 6-inch-diameter stainless
| 55 steel sump.
i 0 to 2.0 feet: Concrete.
B 2.0 to 23.0 feet: Bentonite chips.
B 23.0 to 42.2 feet: 10-20 Colorado Silica Sand.
B 42.2 t0 50.0 feet: Bentonite.
REMARKS

" Yellow and dull orange fluorescence. * Boring was originally drilled and sampled with Rotosonic methods to 50.0 feet. Boring was then
overdrilled with hollow-stem augers to 42.0 feet and well was installed. * City of Portland datum.

GASCO05.9ds:2.12/03/10...GASCO5,




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-8-68
LOCATION Portland, Oregon PAGE 10f4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 70.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2111110
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009305
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102836
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | it LoGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB 2.9/5 0 to 2.5 feet: GRAVEL WITH SILT 000
i (GW-GM), dark grayish brown, loose,
0.2 0 | None § moist, fine to cobble, angular gravel.
i T (FILL)
- 2.5t0 7.0 feet: GRAVEL WITH SILT 000
i 2 (GW-GM), light gray, loose, dry, dusty,
0.2 0 | None B a1 fine to cobble-sized angular gravel. (FILL)
CB 2/2 5 : : @ 5.0 feet: dark gray, brick and concrete
i 3 rubble.
0.2 | 0 | None i 33
CB 0.7/3 134 7.0 to 10.5 feet: GRAVEL WITH SILT Sl I
B E : (GW-GM), mottled dark reddish brown
E 233 and black, sticky, moist, well graded, fine
03 0 | None i E : to cobble-sized gravel, high plasticity silt,
B $ : trace brick pieces. (FILL)
CB 55 | 10
10.5 to 12.0 feet: SILTY SAND (SM), brown, ol
0.4 1 None i oo 8 loose, moist to wet, fine to medium sand,
i 3 trace brick pieces. (FILL)
23 12.0 to 13.0 feet: SANDY SILT (ML), 0 | 40505060
B Ei mottled reddish brown and gray, wet, firm
i 33 (1.0 kg/cm?), low plasticity, fine sand. o [ e [0
20 | 1 | None i (FILL)
B 238~ 13.0 to 14.0 feet: SAND WITH SILT o 70 | o
- EE } \ (SP-SM), reddish brown, very loose, wet,
CB W 15 EE ff medium grained, poorly graded. (FILL)
. 5 e B 14.0 to 15.8 feet: SAND (SP), dark gray,
| sof very loose, wet, poorly graded, fine to o [ 0 [0
| 3 medium grained, slight hydrocarbon-like
33 odor, variegated grain colors (black, gray,
59 | 1 | None i 3 white, clear, red). (FILL)
B 33 @ 15.0 feet: moderate hydrocarbon-like odor,
B EE trace oil, sheen present, crude oil odor.
B b3 15.8 to 20.0 feet: SILT (MH), dark grayish
- 3 brown, high plasticity, very soft, wet.
= 23 (ALLUVIUM)
REMARKS

GASCO4.gds:4.12/3/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-8-68
LOCATION Portland, Oregon PAGE 20f4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 70.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2111110
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009305
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102836
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | it LoGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB 10/10 :E' 20.0 to 27.5 feet: SANDY SILT (ML); dark S
o9 grayish brown, low plasticity, fine sand, no
04 | 1 | None sheen, very soft, wet. (ALLUVIUM)
04 | 1 | None
0.6 1 | None 33 @ 26.0 to 27.5 feet: increasing sand content
3 with depth.
EE 27.5 to 30.0 feet: SAND WITH SILT o | oo
el (SP-SM), dark gray, loose, wet, fine to
0.3 0 | None EE medium grained, poorly graded, no sheen.
394 (ALLUVIUM)
CB 8/10 38 | 30.0to 35.1feet: SAND (SP), dark gray, o]l
3 RN very loose, very wet, fine to medium
0.8 1 | None s+ grained, poorly graded, no sheen.
(ALLUVIUM)
04 | 0 | None ++
| "l 35.1 to 38.9 feet: SILT (MH), dark grayish oo
* brown, highly plastic, wet. (ALLUVIUM)
0.6 1 | None 3 @ 35.1 to 35.6 feet: sheen, moderate
*e hydrocarbon-like odor.
33 e @ 35.6 to 35.8 feet: sand layer.
20 @ 37.1to 37.5 feet: sand layer.
2 @ 37.9 to 38.0 feet: sand layer.
0.4 0 | None s
33 38.9 to 46.0 feet: SAND (SP), as on 0 951001 0-5
s following page.
REMARKS

GASCO4.gds:4.12/3/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-8-68
LOCATION Portland, Oregon PAGE 3of4
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 24.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 70.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 2/1110
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009305
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102836
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 810 | 38.9 to 46.0 feet: SAND (SP), dark gray, 0 |96-1001 05
very loose, very wet, fine to medium
0.6 0 | None i grained, poorly graded, no sheen,
§ moderate hydrocarbon-like odor.
B (ALLUVIUM)
04 | 0 | None -
—45
0.3 0 | None : 46.0 to 46.9 feet: SILT (MH), dark grayish L
brown, highly plastic, wet with organic
K debris laminations. (ALLUVIUM) C e
B 46.9 to 70.0 feet: SAND (SP), dark gray,
B o very loose, wet, poorly graded, medium
B = grained, <5 percent fines, variegated grain
0.2 0 | Nore = color (black with gray, white, red, clear).
B N (ALLUVIUM)
K 49.0 to 49.3 feet: highly plastic silt layer.
B oo [0 e oy Y
02 | 1 | None i E
04 | 1 | None i =
55| =
= @ 55.2 feet: no silt.
02 | 0 | None - =
— g @ 57.3 to 57.8 feet: highly plastic silt layer.
0.3 | 0| None : = @ 58.7 to 59.1 feet: highly plastic silt layer.
B — @ 59.5 t0 60.0 feet: abundant silt blebs with
60 — organic debris.
REMARKS

GASCO4.gds:4.12/3/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-8-68
LOCATION Portland, Oregon PAGE 4 of 4
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 24.6 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 70.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 21110
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009305
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102836
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETALLS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 7.5/10 i = 46.9 to 70.0 feet: SAND (SP), (ALLUVIUM), 0 000
= continued.
09 | 2 | None i =
07 | 3 | None I =
—65 '§§
1.0 | 1 | None - E
0.6 1 | None : .::'
| 70 Total depth = 70.0 feet.
E WELL COMPLETION DETAILS
B 0 to 48.0 feet: 8-inch-diameter,
B flush-threaded, Schedule 40 carbon steel
— riser pipe.
= 48.0 to 68.0 feet: 8-inch-diameter
B flush-threaded, Schedule 40 stainless steel
B continuous wire-wrapped screen with
B 0.035-inch slots.
| 75 68.0 to 70.0 feet: 8-inch-diameter stainless
| steel sump.
§ 0 to 4.0 feet: Concrete.
B 4.0 to 43.0 feet: Bentonite grout with
- 10 percent organoclay by volume
= 43.0 to 45.7 feet: 20-40 Colorado silica sand.
B 45.7 to 70.0 feet: 10-20 Colorado silica sand.

REMARKS

GASCO4.gds:4.12/3/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-9-92
LOCATION Portland, Oregon PAGE 10f6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.0 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 95.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3M1/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009308
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102842
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | El LITHO- LITHOLOGIC GRA |sAND sLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | it LoGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
Hand NA 2 0 to 2.0 feet: SILTY GRAVEL (GW-GM), S I
Dug a1 dark brown, moist to wet, well graded,
NA | NA| None * angular gravel, low plasticity silt. (FILL)
CB 3/3 3: 2.0 to 15.8 feet: GRAVELLY SILT (ML), dark 45501015055
3 gray to black, moist, sticky, low plasticity,
0.2 0 | None 23 well graded angular gravel, slight
3 hydrocarbon-like odor, trace red brick
EE pieces, fine to cobble size gravel. (FILL)
CB 2.9/5
03 | 0 | None
Ei @ 7.4 feet: color change to brown.
04 | 0 | None
CB 3.5/5 EE
0.3 | 0 | None
0.3 | 0 | None
CB 1.8/5
0.9 0 | None 3% - - | 15.8t022.0 feet: GRAVELLY SAND WITH R IR
EE SILT (SW), black, moist, abundant cobble
+3 RN size pieces of concrete, sooty (lampblack),
33 well graded, fine to coarse sand, no sheen,
<5 RSN moderate hydrocarbon-like odor
EE - (naphthalene) (core blockage, poor
0.7 0 | None 3+ I recovery). (FILL)
EE e el @ 18.0 feet: wet; large chunks of lampblack,
oo FORFERY brick, and concrete.
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-9-92
LOCATION Portland, Oregon PAGE 20f6
DRILLED BY Cascade Dirilling, Inc. GROUND SURFACE ELEVATION 33.0 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 95.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3/1/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009308
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102842
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | di% | DETALLS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB B | 83y - - | 15.8t0 22.0 feet: GRAVELLY SAND WITH o
SILT (SP), (ALLUVIUM), continued. o |00 o
11 | 0 | None i 3
__ 3% 22.0 to 25.0 feet: SAND (SP), brownish red, R e
S wet, loose, poorly graded, fine to medium
i sand. (ALLUVIUM)
05 0 | None i EE @ 22.2 to 22.3 feet: silt layer.
CB 55 | 25 ::8
05 | 0 | None i 33
B 294 26.3 to 27.6 feet: SANDY SILT (MH), dark 0 | 45:50150:55
B *0 olive gray, soft, wet, fine sand, highly
- 3 plastic silt with intermittent sand layers.
i (ALLUVIUM) M IR e
i 27.6 to 29.1 feet: SILT (MH), dark olive gray,
05 | 0 | None i 33 soft, wet, highly plastic silt, trace fine sand,
| el trace brown organic debris. (ALLUVIUM) 0 | 50-55 4550
138 @ 28.7 to 29.1 feet: sand layer.
CB 6.6/10 | <0 34 29.1 to 37.7 feet: SILTY SAND (SM), dark
i oo Hi olive gray, soft, wet, interbedded thin fine
05 | 0 | None B 338 sand and high plasticity silt layers (0.1 to
' B oo Hi 0.2-feet thick), slightly cohesive.
B EE - (ALLUVIUM)
09 | 0 | None i g
35 EE
0.7 | 0 | None i :f
= 3$Y 37.7 to 40.0 feet: SILTY SAND (SM), dark 0 |7080]20:30
B EE g olive gray, loose, very wet, fine sand,
0.5 | 0 | None i 328 poorly graded. (ALLUVIUM)
40 =
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-9-92
LOCATION Portland, Oregon PAGE 30of 6
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 33.0 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 95.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3/1/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009308
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102842
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | i | DETALS | LOGIC DESCRIPTION % | % | %
(pPm) ESCENCE £ COLUMN
CB 4610 | $3Y 40.0 to 46.3 feet: SILT WITH SAND (ML), N
*e dark grayish brown, very soft, very wet, low
0.7 | 0 | None i '3 plasticity, fine sand, interspersed
B *® interbedded thin sand layers. (ALLUVIUM)
0.7 | 0 | None i
03 | 0 | None i
B el 46.3 to 50.0 feet: SILTY SAND (SM), dark 0 | 60|40
- 3% - brownish gray, medium dense, wet,
- i cohesive, fine sand, low plasticity silt.
i 34 (ALLUVIUM)
04 | 0 | None - i
CB orio | 0 28 50.0 to 57.7 feet: SAND (SP), dark brownish | ° |7/ ©3
3 gray, very loose, very wet, poorly graded
1.3 0 | None i se fine to medium grained sand, <5 percent
B 3 fines, slight "dirty gym sock/onion" odor.
- (ALLUVIUM)
09 | 0 | None i g
—55 3
11 | 0 | None I
= 38 57.7 to 64.0 feet: SILTY SAND (SM), dark 0 | 80|20
B EE g grayish brown, medium dense, wet, fine
06 | 0 | None i 328 sand. (ALLUVIUM)
o0 228
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-9-92
LOCATION Portland, Oregon PAGE 4 of 6
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 33.0 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 95.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3/1/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009308
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102842
vocC ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 2.3/10 57.7 to 64.0 feet: SILTY SAND (SM), 0 | 80|20

(ALLUVIUM), continued.

NA | NA| None (@ 60.0 to 67.7 feet: no recovery.)

NA NA | None

| 64.0t0 70.0 feet: SAND (SW), dark o [e5T00] 05

I C brownish gray, loose, wet, well graded, fine

65 o to coarse, coarse sand occurs in thin

i intermittent layers, majority of sand is fine
NA | NA| None B ,,.;‘:.a;‘»‘,..q grained, occasional silt blebs.

B (ALLUVIUM)

12 | 5 | None i S
CcB 5.5/10 | 70 70.0 to 95.0 feet: SAND (SP), dark gray, 0 951001 0-5
loose, wet, poorly graded, medium grained,

1.3 3 | None i homogenous, variegated grain colors
i (black, gray, white, clear, red, brown). o |100] o
B (ALLUVIUM)
— @ 70.0 to 71.5 feet: trace fines.

02 | 2 | None i
L 75 |

02 | 1 | None i

02 | 0 | None i

86
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME NW Natural Gasco Site BORING NO. PW-9-92
LOCATION Portland, Oregon PAGE 5 of 6
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 33.0 ft msl
DRILL METHOD Rotosonic - Speedstar 15K TOTAL DEPTH 95.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 3/1/10
SAMPLING METHOD 4-in. by 10-ft. core barrel (CB) PERMIT/STARTCARD NO. 1009308
BOREHOLE DIAMETER 12-inches WATER RESOURCES WELL ID  L102842
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 3.8/10 [ = 0 to 95.0 feet: SAND (SP), (ALLUVIUM), 0 |95:100 05
= continued.
NA | NA| None E = (@ 80.0 to 86.2 feet: no recovery.)
NA | NA| None i —
=
0.3 | 3 | None - E
0.7 | 42 | None I =
i 0 g @ 89.5 t0 90.0 feet: medium dense, grayish
CB 56 | ) g brown compacted silty sand layer.
0.3 | 13 | None i =
0.3 | 5 | None -
| 5 Total depth of boring at 95.0 feet.
E WELL COMPLETION DETAILS
B 0 to 72.6 feet: 8-inch-diameter,
B flush-threaded, Schedule 40 carbon steel
— blank riser pipe.
= 72.6 to 92.6 feet: 8-inch-diameter,
| flush-threaded, Schedule 40 stainless steel
B continuous wire-wrapped screen with
B 0.035-inchs slots.
92.6 to 94.6 feet: 8-inch-diameter stainless
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




PROJECT NAME
LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY

SAMPLING METHOD
BOREHOLE DIAMETER 12-inches

LOG OF EXPLORATORY BORING

NW Natural Gasco Site
Portland, Oregon

Cascade Drilling, Inc.

Rotosonic - Speedstar 15K
Matt Wilson

4-in. by 10-ft. core barrel (CB)

BORING NO.
PAGE

PW-9-92
6 of 6

GROUND SURFACE ELEVATION 33.0 ft msl

TOTAL DEPTH
DATE COMPLETED
PERMIT/STARTCARD NO.

95.0 ft.
3/1/10
1009308

WATER RESOURCES WELL ID  L102842

voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) i % | pETALS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
| steel sump.
E 0 to 1.0 foot: Concrete.
§ 1.0 to 68.3 feet: Bentonite grout with
B 10 percent organclay by volume.
— 68.3 to 70.8 feet: 20-40 Colorado silica sand.
= 70.8 to 94.6 feet: 10-20 Colorado silica sand.
R 94.6 to 95.0 feet: Native.
405
410
415
20
REMARKS
ANCHOR

QEA =<

GASCO04.gds:3.5/26/10...GASCO4




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ1-50
LOCATION Portland, Oregon PAGE 10f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.2 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 50.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/23/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008694
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99079
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) &; DETAILS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB 0.2 0 No 5/5 :E' 0 to 1.0 foot: SANDY GRAVEL (GW), dark 60|40| 0
*e g reddish-brown, very loose, moist, fine to
o \ cobble sized, medium graded, angular to / 0 [100] O
2 rounded gravel, medium sand. (FILL)
02 | ol No 33 1.0 to 2.8 feet: SAND (SP), dark reddish
' oo N brown, loose, moist at 1.0 to 2.0 feet, wet
sof \ at 2.0 feet, medium grained, poorly graded, 0 [95-10-5
od - B no sheen. (FILL) 100
38~ | 2.8to 6.5 feet: SAND (SP), dark brownish
++ IRNRENNY red, loose, wet, poorly graded, fine to
33 CREERE medium grained, no sheen. (FILL)
CB 0.2 1] Yes' | 1515 39, .| @ 3.1to03.2feet: 0.1 foot silt layer.
3 ~| @ 4.5feet: 0.1 foot silt layer, no sheen.
CcB 0.5 0 | Yes' | 2.7/35 E: ; :j "] 6.5to12.9 feet: SILTY SAND (SM), dark 0 |50-|45-
ol [ gray, soft, wet, slight hydrocarbon-like 55| 50
88 || odor, no sheen. (ALLUVIUM)
CB | 02 | 0 No 5/5
3 : "»:'Z,?f @ 10.6 feet: increased sand content. 0 |70]30
06 | ol No 28 11| | @ 12.3feet: 0.1 foot sandy silt layer.
34 [ 111]] 12.9 to 13.4 feet: SANDY SILT (MH), 0 |20]80
39 medium plasticity, grayish-brown, soft, / 0 |30|70
3 moist. (ALLUVIUM)
13.4 to 17.3 feet: SANDY SILT (ML/SM),
s dark gray, soft, wet, low plasticity, no
0.5 0 No 5/5 33 sheen, numerous intermittent interbedded
EE thin silty sand layers. (ALLUVIUM)
0.6 0 No E: 17.3 to 20.6 feet: SILTY SAND (SM/ML), 0 |60-|30-
' sy dark gray, soft, wet, with sandy silt 70 | 40
323 interbeds, no sheen. (ALLUVIUM)
oo 354
REMARKS

" Mildly fluorescent in silt nodules.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ1-50
LOCATION Portland, Oregon PAGE 20f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.2 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 50.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/23/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008694
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99079
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | i | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB [ 04 [0 No 55 | S (1] 17.3 to 20.6 feet: SILTY SAND (SM/ML),
*e continued. 0 120180
i 20.6 to 22.0 feet: SANDY SILT (ML), with
B *e silty sand interbeds, dark gray, firm, wet,
B S no sheen. (ALLUVIUM) 0 T70730
05 0 No — bed @ 21.5to 21.7 feet: sandy silt layer. /
' - 22.0 to 25.8 feet:SILTY SAND (SM) , dark
B so gray, firm, wet, no sheen. (ALLUVIUM)
= 8% @ 23.7 to 23.9 feet: silt layer, fine to medium
i 94 - sand.
o5 3 pae @ 24.6 to 24.8 feet: silt layer.
CB 0.5 0 No 5/5 i EE .
B 3ol 25.8 to 30.0 feet: SAND WITH SILT 0 |80-|10-
B EE X (SP-SM), dark gray, loose, wet, fine to 90 | 20
R 3o medium sand, no sheen, poorly graded.
- s (ALLUVIUM)
0.3 0 No oo B
B *e @ 27.8 to 28.6 feet: silt layer, high plasticity.
i ST - i i
0.0 0 No 0 5 e @ 2;3@;;@95 feet: sandy silt layer, high
CB 3.3/5 | 30.0 to 33.3 feet: SAND (SP), dark gray, 0 [95-10-5
| se very loose, wet, soupy, poorly graded, no 100
| sheen, <5 percent fines. (ALLUVIUM)
02 | 0| No B
B EE 33.3 to 40.0 feet: SILT WITH SAND (MH), 0 [10]90
B *e dark grayish-brown, highly plastic, no
= 3 sheen, firm. (ALLUVIUM)
35 o4
cB 0.5 0 No 435 1 *e @ 35.2 to 35.9 feet: sand layer, poorly
B 3 graded, fine to medium grained, dark gray.
01 | 0| No B
i 3Y I @ 37.9 to 38.1 feet: sand layer.
B 133 @ 38.8 to 39.0 feet: sand layer.
40 B 3
REMARKS

" Mildly fluorescent in silt nodules.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ1-50
LOCATION Portland, Oregon PAGE 3of3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.2 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 50.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/23/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008694
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99079
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 03 [ 0] No [ 46/5 240+ I 40.0 to 43.7 feet: SAND (SP), dark gray, 0 [95-[0-5
N SR loose, wet, poorly graded, fine to medium 100
§ S " : sand, no sheen, <5 percent fines.
i [T (ALLUVIUM)
05 0 No B j @ 41.5 to 41.9 feet: highly plastic silt layer.
= i‘ﬁ Farad  43.7 to 50.5 feet: SAND (SP), dark gray, 0 [95-]0-5
B f‘i g "I" loose, wet, poorly graded, medium grained 100
45 S sand with red, white, brown grains,
CcB 05 | 0 No 415 [ T <5 percent fines. (ALLUVIUM)
i = @ 44.0 to 44.6 feet: highly plastic silt layer.
07 | 2| No BE=EN
I = @ 48.1t0 48.2 feet: silt layer.
I = @ 48.4 to 48.5 feet: silt layer.
I = @ 49.7 to 49.8 feet: silt layer.
| Total depth = 50.5 feet below mudline.
E WELL COMPLETION DETAILS
B +27.5 to 45.3 feet: 2-inch-diameter,
— flush-threaded, Schedule 40 steel blank
B riser pipe.
= 45.3 t0 50.1 feet: 2-inch-diameter,
B flush-threaded, Schedule 40 PVC well
| screen with 0.020-inch machined slots.
| 5 50.1 to 50.4 feet: 2-inch-diameter threaded
| end cap.
i 0 to 40.4 feet: Bentonite grout.
§ 40.4 to 43.3 feet: 20-40 Colorado Silica Sand.
B 43.3 to 50.4 feet: 10-20 Colorado Silica Sand.
— 50.4 to 50.5 feet: Native.
\9AV)
REMARKS

" Mildly fluorescent in silt nodules.

GASCO03.gds:5.12/21/10.GASCO3




PROJECT NAME

LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY
SAMPLING METHOD

Cascade Drilling, Inc.
Rotosonic - AMS C-17 Rig

Matt Wilson

5-foot by 4-inch core barrel (CB)
BOREHOLE DIAMETER 6-inch

LOG OF EXPLORATORY BORING

Gasco Seg 2 Capture Zone Test BORING NO.
Portland, Oregon

PAGE

PZ2-43
10f3

GROUND SURFACE ELEVATION 3.8 ft msl

TOTAL DEPTH
DATE COMPLETED

PERMIT/STARTCARD NO.

43.8 ft.
12/3/09
1008697

WATER RESOURCES WELL ID  L99082

voc ULTRA- -

SAMPLING| HEAD- | HCN | VIOLET Eli | WeLL | LITHO- LITHOLOGIC GRA lsanD| sLT

METHOD | SPACE |(PPM)| FLUOR- % | DETALLS | LOGIC DESCRIPTION % | % | %

(ppm) ESCENCE = COLUMN
I - 7 .
bed See boring log PZ2-77 for lithologic
3% description.
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20 994
y4v)
REMARKS

GASCO03.gds:4.1/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-43
LOCATION Portland, Oregon PAGE 20f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 43.8 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/3/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008697
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99082
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
Red
25 s B
30 EE
35 85 g3y
REMARKS

GASCO03.gds:4.1/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-43
LOCATION Portland, Oregon PAGE 3of3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 43.8 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/3/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008697
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99082
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

E - r!“”

B Total depth = 43.8 feet below mudline.

45 WELL COMPLETION DETAILS

B +34.2 to 38.5 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 steel blank

B riser pipe.

38.5 to 43.3 feet: 2-inch-diameter,

i flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

B 43.3 to 43.6 feet: 2-inch-diameter threaded

B end cap.

= 0 to 33.5 feet: Bentonite grout with 10%

50 organoclay.

B 33.5to 36.5 feet: 20-40 Colorado Silica Sand.

| 36.5 to 43.6 feet: 10-20 Colorado Silica Sand.

| 43.6 to 43.8 feet: Native.

—55

REMARKS

GASCO03.gds:4.1/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-77
LOCATION Portland, Oregon PAGE 10of5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.1 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 80.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/2/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008698
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99083
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET | RECOVERY EE WELL LITHO- LITHOLOGIC GRA [SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 2/3 0 to 9.1 feet: SILTY SAND WITH WOOD 0 |80]20

1.2 1 No CHIPS (SM), black, loose, wet, poorly
graded, fine to medium grained with
abundant small wood chips and wood
fragments (approximately 75 percent of
sample), strong hydrocarbon-like odor,

spotty sheen with rainbow iridescence, oily

1.4 0 No

CB 2/2

) B from 0.7 to 3.0 feet, strong
13.6 0 Yes

hydrocarbon-like odor.

CB 275" o
165 | 7 | Yes? i

@ 5.0 feet: light spotty sheen.

CB 3/3

4.1 1 No

9.1 to 11.3 feet: SILT WITH WOOD CHIPS 0 | 0 |100
(ML), black, very soft, wet, low plasticity,

CB 5/5 10 with abundant small to large wood chips
and fragments (approximately 35 to

50 percent of sample), heavy sheen,

6.1 1| Yes? i

\ strong hydrocarbon-like odor, strong / 0 |0-5|95-
hydrogen sulfide-like odor. 100
11.3 to 14.5 feet: SILT (MH), gray-brown,
soft, moist, highly plastic, occasional wood
fragments and twig pieces, moderate
hydrocarbon-like odor, moderate hydrogen
sulfide-like odor, trace sand, no noticeable

1.1 1| Yes? i

sheen. (ALLUVIUM) 0 |100] O

CB 55 | 1° 14.5 to 21.9 feet: SAND (SP), dark gray,
loose, wet, poorly graded, fine to medium
sand, moderate hydrocarbon-like odor,
moderate hydrogen sulfide-like odor.

(ALLUVIUM)
@ 17.5t0 17.6 feet: silt layer.

0.8 0 No

0.5 1 No

POOPIIO00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000040¢¢

et e dddddddddddddddddddadd22TZTZ22 2222222222222 2222222222222222222222222222222222222222222222 2L

REMARKS

" Wood chips plugged catcher in shoe.  Yellow fluorescence consistent with wood chips.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-77
LOCATION Portland, Oregon PAGE 20f5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.1 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 80.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/2/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008698
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99083
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB 55 | :E' 14.5 to 21.9 feet: SAND (SP), continued. 0 |100] O
04 | 0| No i
i e 21.9 to 23.5 feet: SILT (MH), dark 0 | 0 |100f
05 | 0| No B '3 gray-brown, soft, moist, high plasticity,
B *0 trace organic debris, no sheen.
- 35 (ALLUVIUM) 51700 0
B sk 23.5 to 33.5 feet: SAND (SP), dark gray,
B i loose, wet, poorly graded, fine to medium
25 oo B grained, slight hydrocarbon-like odor, no
CB S5 sheen. (ALLUVIUM)
10 | 0| No i
09 | 0| No i 3
CB 55 | 20 2
10 | 2| No - :;
04 0 No : E: 33.5 to 35.0 feet: SANDY SILT (ML), dark 0 |20]80
*e gray-brown, wet, fine to medium sand, low
i 3 plasticity, no sheen. (ALLUVIUM)
CB S5 | 35 s 35.0 to 40.7 feet: SAND (SP), dark gray, 0 [95-|0-5
EE loose, wet, poorly graded, medium grained, 100
0.9 5 No E o variegated grain colors (red, brown, gray,
B EE black, white, tan), <5 percent fines, no
B os sheen. (ALLUVIUM)
06 | 3| No I 38
- 38 @ 39.8 feet: silt blebs.

REMARKS

" Wood chips plugged catcher in shoe.  Yellow fluorescence consistent with wood chips.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-77
LOCATION Portland, Oregon PAGE 30of5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.1 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 80.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/2/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008698
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99083
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | &% [pETALS | LOGIC DESCRIPTION % | % | %
(ppM) ESCENCE £ COLUMN
CB 5/5 & 35.0 to 40.7 feet: SAND (SP), continued.
05 | 3 N '3 40.7 to 41.5 feet: SILT (MH), gray-brown, 0 | 0 [100
) ° oo soft, wet, highly plastic, no sheen.
380 \__(ALLUVIUM) /| © [100] O
| 5o 41.5 to 43.5 feet: SAND (SP), dark gray,
3 loose, wet, medium grained, poorly graded,
33 no sheen. (ALLUVIUM)
0.6 1 No oo 43.5 to 44.9 feet: SILT (MH), gray-brown, 0 | O |100f
EE soft, moist, high plasticity, no sheen.
*e (ALLUVIUM)
CB 55 | 40 s 44.9 to 80.0 feet: SAND (SP), dark gray, 0 [95-]05
EE . loose, wet, poorly graded, medium grained, 100
0.6 1 No o5 variegated grain colors, <5 percent fines,
' 3 no sheen. (ALLUVIUM)
' @ 47.9 to 48.8 feet: SILT (MH), high plasticity | 0 | 0 [100
0.2 0 No *e silt layer.
CB 575 0
03 | 1] No
0.7 2 No EE
CB 5/5 5 3SR @ 55.0 to 80.0 feet: slight "dirty gym sock"
3 odor.
0.5 1 No EE
05 | 0| No
UG 994
REMARKS

" Wood chips plugged catcher in shoe.  Yellow fluorescence consistent with wood chips.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-77
LOCATION Portland, Oregon PAGE 40f 5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.1 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 80.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/2/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008698
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99083
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET | RECOVERY EE WELL LITHO- LITHOLOGIC GRA [SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE < COLUMN
CB 5/5 44.9 to 80.0 feet: SAND (SP), continued. 0 |95-|0-5
100

0.4 2 No

0.6 9 No

CB 5/5

0.5 6 No

@ 68.0 feet: trace silt blebs.
0.5 8 No

CB 5/5

0.5 5 No

0.5 4 No

@ 74.5to0 75.0 feet: dark gray-brown silty

CB 5/5 sand layer.

0.5 7 No

0.5 5 No

REMARKS

" Wood chips plugged catcher in shoe.  Yellow fluorescence consistent with wood chips.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ2-77
LOCATION Portland, Oregon PAGE 50f5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 3.1 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 80.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/2/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008698
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99083
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

| Total depth = 80.0 feet below mudline.

E WELL COMPLETION DETAILS

B +35.6 to 72.1 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 steel blank

— riser pipe.

= 72.1to 76.9 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

B 76.9 to 77.2 feet: 2-inch-diameter threaded

85 end cap.

E 0 to 66.8 feet: Bentonite grout (with 10%

B organoclay from 0 to 30.0 feet).

B 66.8 to 69.8 feet: 20-40 Colorado Silica Sand.

- 69.8 to 77.2 feet: 10-20 Colorado Silica Sand.

= 77.2 to 80.0 feet: Native.

—90

—95

REMARKS

" Wood chips plugged catcher in shoe.  Yellow fluorescence consistent with wood chips.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ3-33
LOCATION Portland, Oregon PAGE 10f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -15.5 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 36.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/25/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008696
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99081
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | &L | pETALS | LOGIC DESCRIPTION % | % | %
(Ppm) ESCENCE oz COLUMN
CB 2713 :E' 0 to 8.9 feet: SILT (ML), dark grayish-brown 0 |0-5/95-
*e with black staining, very soft, wet, low 100
'3 plasticity, abundant rootlets, strong
7.7 0 | Yes' s hydrocarbon-like odor (naphthalene),
3 strong sheen with rainbow iridescence.
(ALLUVIUM)
B = 3 @ 1.0 to 1.5 feet: black sticky oil like
*e substance. Much anthropogenic material:
1 3 wood fragments, a magnet, cardboard.
5.3 0 | Yes 294 @ 4.0 to 4.1 feet: heavy sheen and oil.
3 @ 4.11t0 8.9 feet: no sheen.
49 | 0| Yes'
3 @ 7.0 to 7.1 feet: coarse sand layer.
EE @ 7.5 feet: cardboard fragments, twigs.
CB 5/5 23
2.0 0 | Yes® 3 8.9 to 15.5 feet: SAND (SP), very dark gray, 0 |95-|0-5
3 loose, wet, poorly graded, fine to medium 100
33 grained, occasional silt blebs, trace spotty
sheen. (ALLUVIUM)
15 | 0| No
cB 55 s T @ 12.8 to 13.0 feet: SILT layer, medium
2 plasticity.
14 | 0| Yes?
E: 15.5 to 18.0 feet: SAND (SP), very dark 0 |95-|0-5
oo gray, loose, wet, poorly graded, medium 100
06 | ol No 3 grained, occasional silt blebs, no sheen.
EE - (ALLUVIUM)
CB 4/5 E: 18.0 to 23.8 feet: SAND WITH SILT 0 |85-|10-
0.7 1 No s X (SP-SM), dark grayish-brown, very loose, 90|15
i wet, soupy, occasional silt blebs, poorly
so il graded fine sand, no sheen. (ALLUVIUM)
20 oo
y4v)
REMARKS

' Specks of green, orange, and yellow fluorescence. * Trace fluorescence.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ3-33
LOCATION Portland, Oregon PAGE 20f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -15.5 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 36.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/25/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008696
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99081
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LITHO- LITHOLOGIC GRA |SAND! SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 4/5 18.0 to 23.8 feet: SAND WITH SILT 0 |85-{10-
i (SP-SM), continued. 90|15
06 | 0| No i
CB 5/5
| e (@ 23.5 to 23.7 feet: sandy silt layer. 550180
0.5 0 No 23.8 to 24.8 feet: SANDY SILT (MH),
E grayish brown, soft, wet, medium plasticity
—25 % \__silt, fine sand, no sheen. (ALLUVIUM) ~ /[ 0 [100[ O
B 24.8 to 32.4 feet: SAND (SP), very dark
B gray, loose, wet, poorly graded, medium
06 1 No = :f: grained, variegated grain colors from gray,
) B S white, black, red, and tan, no sheen.
| RS (ALLUVIUM)
CB 5/5
08 | 3| Yes’ i :
—30 |
0.6 1 No i §
| S 32.4 to 33.4 feet: SANDY SILT (MH), dark 0 (2080
CB 3/3 grayish-brown, soft, wet, highly plastic, no
B : sheen, medium sand. (ALLUVIUM) 0 [95-]0-5
B o 33+4 to 36.0 feet: SAND (SP), dark grayish 100
0.6 5 No = [T brown, loose, wet, poorly graded, fine to
: L 35 medium sand, no sheen. (ALLUVIUM)
B @ 34.1to 34.3 feet: silt layer.
@ 34.6 to 35.0 feet: silt layer.
| Total depth = 36.0 feet below mudline.
i - See Page 3 for Well Completion Details.

REMARKS

' Specks of green, orange, and yellow fluorescence. * Trace fluorescence.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ3-33
LOCATION Portland, Oregon PAGE 3of3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -15.5 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 36.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/25/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008696
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99081
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

i WELL COMPLETION DETAILS

B +42.5 to 27.7 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 steel blank

B riser pipe.

— 27.7 to 32.5 feet: 2-inch-diameter,

= flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

B 32.5to 32.8 feet: 2-inch-diameter threaded

B end cap.

45 0 to 23.5 feet: Bentonite grout.

§ 23.5 to 25.5 feet: 20-40 Colorado Silica Sand.

B 25.5 to 32.8 feet: 10-20 Colorado Silica Sand.

B 32.8 to 36.0 feet: Native.

—50

—55

REMARKS

' Specks of green, orange, and yellow fluorescence. * Trace fluorescence.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ4-12
LOCATION Portland, Oregon PAGE 1o0f 2
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -8.6 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 16.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/4/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008699
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99084
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
| 1331 See boring log PZ4-41 for lithologic
233 description.
[ 8¢
s
| 33¢
884
— 3¢
- 884
| 88
2%
| 3¢
L B3
— 5[ |
10 |
i Ak
%% A%
s
l s
Rk E A
B AR
i bt
R
s
WA %E2
i s
: Total depth = 16.5 feet below mudline.
§ on See page 2 for Well Completion Details.
REMARKS
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LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ4-12
LOCATION Portland, Oregon PAGE 20of 2
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -8.6 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 16.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 12/4/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008699
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99084
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

i WELL COMPLETION DETAILS

B +43.3 to 6.9 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 steel blank

B riser pipe.

— 6.9 to 11.7 feet: 2-inch-diameter,

= flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

B 11.7 to 12.0 feet: 2-inch-diameter threaded

B end cap.

25 0 to 4.7 feet: Bentonite chips.

§ 4.7 to 13.0 feet: 10-20 Colorado Silica Sand.

B 13.0 to 16.5 feet: Bentonite chips.

—30

—35

REMARKS

GASCO03.gds:4.1/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ4-41
LOCATION Portland, Oregon PAGE 10f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -8.3 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 42.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/24/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008695
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99080
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 11 [ 0] Yes'[ 45 [ 338 0 to 13.6 feet: SILT (ML), grayish brown to 0-5[0-5[95-
*e dark gray, very soft, wet, low plasticity, 100
i '3 trace sand and gravel (<5 percent), spotty
B *e sheen, slight hydrocarbon-like odor.
10 0 B EE (ALLUVIUM)
' — 2 @ 1.1 to 1.3 feet: black, tarry-like interval.
13 | 0| Yes? I
| 23 @ 3.5 to 3.6 feet: slightly tarry, trace rootlets.
CB | 05 | 0| Yes| 55 | °
i 33 @ 5.6 to 5.8 feet: black laminations.
: 23 @ 6.6 to 6.8 feet: sand layer with spotty
| EE sheen.
02 | 0| Yes’ -
| 33 @ 8.0 to 8.1 feet: sand layer, spotty sheen.
§ oo @ 8.9 to 9.4 feet: sand layer, spotty sheen (in
04 0 | Yes? i 294 PZ4-12 1.3 feet layer of sand).
CB 55 | 10
E 39 @ 11.4 to 11.5 feet: sand layer.
04 | 0| Yes® B
: s 13.6 to 14.7 feet: SAND (SP), dark gray, 0 (100 O
i 3 loose, wet, poorly graded, fine to medium
0.6 0 | Yes® 15 sy grained, no sheen, gray, brown, white and 0 1 0 100
CB 4.5/5 red sand grains. (ALLUVIUM) /
i o 14.7 to 16.6 feet: SILT (ML), grayish-brown,
B soft, moist, low plasticity. (ALLUVIUM)
B *o @ 15.8 feet: thin sand parting (<1 cm). 0 T95-T05
04 | ol No - 16.6 to 25.0 feet: SAND (SP), dark gray, ke
' = 33 loose, wet, poorly graded, fine to medium 100
N 3 grained with silt blebs. (ALLUVIUM)
B EE @ 17.2t0 17.3 feet: silt layer.
20
REMARKS

' Green, yellow, and orange fluorescent specks and droplets. * Heavy green, yellow, and orange fluorescent droplets. * Trace fluorescent

droplets. ? Trace fluorescent sheen.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ4-41
LOCATION Portland, Oregon PAGE 20f3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -8.3 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 42.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/24/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008695
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99080
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 0.3 0 No 4505 | 16.6 to 25.0 feet: SAND (SP), continued. 0 [95-]0-5
100
B @ 20.8 feet: brown, hard, silt blebs.
B @ 21.3 feet: brown, hard, silt blebs
05 0 No _— @ 22.2 to 22.5 feet: silt layer.
| @ 23.0 feet: increased silt content, sand with
silt.
CB 0.6 0 No 495 | 25 25.0 to 33.5 feet: SAND (SP), very dark 0 [95-]0-5
gray, loose, wet, poorly graded, medium 100
B grained, gray, black, white, brown and red
B grains, occasional silt blebs, no sheen
CB | 04 |0 No | 55 |
05 | 2 No B
: 33.5to 35.0 feet: INTERBEDDED SANDY 0 | 60|40
SILT AND SILTY SAND (SM/ML), dark
E L grayish-brown and dark gray, soft, wet,
CB 0.8 1 No 5/5 35 e interbeds are approximately 1- to 2-inches 0 195-10-5
B o \ thick, medium plasticity silt, fine to medium 100
B o grained sand, no sheen. (ALLUVIUM)
s e ‘ 35.0 to 42.0 feet: SAND (SP), very dark
B gray, loose, wet, poorly graded, medium
| 3 K grained, gray, black, white, brown sand
0.4 1 No N grains, no sheen, occasional silt blebs.
| . (ALLUVIUM)
_40

REMARKS
' Green, yellow, and orange fluorescent specks and droplets. * Heavy green, yellow, and orange fluorescent droplets. * Trace fluorescent
droplets. ? Trace fluorescent sheen.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ4-41
LOCATION Portland, Oregon PAGE 3of3
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION -8.3 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 42.0 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/24/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008695
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99080
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 02 | 0| Yes 22 | 35.0 to 42.0 feet: SAND (SP), continued. 0 [95-]0-5
i 100
| Total depth = 42.0 feet below mudline.
i WELL COMPLETION DETAILS
B +41.4 to 36.3 feet: 2-inch-diameter,
B flush-threaded, Schedule 40 steel blank
B riser pipe.
45 36.3 to 41.1 feet: 2-inch-diameter,
B flush-threaded, Schedule 40 PVC well
| screen with 0.020-inch machined slots.
B 41.1 to 41.4 feet: 2-inch-diameter threaded
| end cap.
B 0 to 32.3 feet: Bentonite grout.
B 32.3 to 34.3 feet: 20-40 Colorado Silica Sand.
B 34.3 to 41.4 feet: 10-20 Colorado Silica Sand.
B 41.4 t0 42.0 feet: Native.
—50
—55
REMARKS

' Green, yellow, and orange fluorescent specks and droplets. * Heavy green, yellow, and orange fluorescent droplets. * Trace fluorescent
droplets. ? Trace fluorescent sheen.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-20
LOCATION Portland, Oregon PAGE 1o0f 2
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 20.3 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/20/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008692
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99034
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
BRERE See boring log PZ5-85 for lithologic
| a1 description.
- Sh
10 E EE 5
15 ]| HE
=i
I = | S
REMARKS

GASCO03.gds:3.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-20
LOCATION Portland, Oregon PAGE 20of 2
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 20.3 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/20/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008692
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99034
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
[T

B Total depth = 20.3 feet.

= WELL COMPLETION DETAILS

B +5.5 to 15.2 feet: 2-inch-diameter,

| flush-threaded, Schedule 40 PVC blank

B riser pipe.

| 15.2 to 20.0 feet: 2-inch-diameter,

flush-threaded, Schedule 40 PVC well

§ screen with 0.020-inch machined slots.

B 20.0 to 20.3 feet: 2-inch-diameter threaded

—25 end cap.

= +0.3 to 1.0 foot: Cement.

R 1.0 to 12.9 feet: Bentonite chips.

B 12.9 to 20.3 feet: 10-20 Colorado Silica Sand.

—30

—35

REMARKS

GASCO03.gds:3.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-5
LOCATION Portland, Oregon PAGE 1of1
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.7 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 5.4 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/20/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008693
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99035
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
See boring log PZ5-85 for lithologic
description.

- " Total depth = 5.4 feet.

B WELL COMPLETION DETAILS

B +5.5 to 3.8 feet: 2-inch-diameter,

- flush-threaded, Schedule 40 PVC blank

R riser pipe.

B 3.8 t0 4.8 feet: 2-inch-diameter,

| flush-threaded, Schedule 40 PVC well

| screen with 0.020-inch machined slots.

4.8 t0 5.0 feet: 2-inch-diameter threaded end

—10 cap.

B +0.5 to 0 feet: Concrete.

B 0 to 2.8 feet: Bentonite chips.

= 2.8 t0 5.0 feet: 10-20 Colorado Silica Sand.

| 5.0 to 5.4 feet: Native.

—15

REMARKS

GASCO03.gds:3.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-55
LOCATION Portland, Oregon PAGE 10f4
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 55.3 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/20/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008691
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99033
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

BRERE See boring log PZ5-85 for lithologic

i sl sl description.
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PROJECT NAME

LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY
SAMPLING METHOD
BOREHOLE DIAMETER 6-inch

LOG OF EXPLORATORY BORING

Gasco Seg 2 Capture Zone Test

Portland, Oregon

Cascade Drilling, Inc.
Rotosonic - AMS C-17 Rig

Matt Wilson

5-foot by 4-inch core barrel (CB)

BORING NO.
PAGE

PZ5-55
20of4

GROUND SURFACE ELEVATION 10.8 ft msl

TOTAL DEPTH
DATE COMPLETED
PERMIT/STARTCARD NO.

55.3 ft.
11/20/09
1008691

WATER RESOURCES WELL ID  L99033

voc ULTRA- _
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY [ £ii | WELL [ LITHO- LITHOLOGIC GRA lsanD sLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | i | DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
ool
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REMARKS
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PROJECT NAME

LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY
SAMPLING METHOD
BOREHOLE DIAMETER 6-inch

LOG OF EXPLORATORY BORING
Gasco Seg 2 Capture Zone Test BORING NO.

Portland, Oregon

Cascade Drilling, Inc.
Rotosonic - AMS C-17 Rig
Matt Wilson

5-foot by 4-inch core barrel

PAGE

PZ5-55
30of4

GROUND SURFACE ELEVATION 10.8 ft msl

TOTAL DEPTH
DATE COMPLETED
(CB) PERMIT/STARTCARD NO.

55.3 ft.
11/20/09
1008691

WATER RESOURCES WELL ID  L99033

voc ULTRA- -
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EHJJ WELL LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) wl | DETAILS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
e B
s N
- 2+ 1B
oo B
- )94
)94
| )94
oo N
| ool
oo B
oo 3
| ool
oo 3
oo B
= O -
oo J
oY
— oo 3
O
)4
[~ )94
)94
= >3
)94
)94
—55
B Total depth = 55.3 feet.
i See Page 4 for Well Completion Details.
\9Av)
REMARKS

GASCO03.gds:3.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-55
LOCATION Portland, Oregon PAGE 4 of 4
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 55.3 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/20/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008691
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99033
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | WL | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN

i WELL COMPLETION DETAILS

B +5.5 to 50.2 feet: 2-inch-diameter,

B flush-threaded, Schedule 40 PVC blank

B riser pipe.

— 50.2 to 55.0 feet: 2-inch-diameter,

= flush-threaded, Schedule 40 PVC well

B screen with 0.020-inch machined slots.

B 55.0 to 55.3 feet: 2-inch-diameter threaded

B end cap.

65 +0.3 to 1.0 foot: Concrete.

E 1.0 to 6.0 feet: Bentonite chips.

B 6.0 to 45.2 feet: Bentonite grout.

B 45.2 to 48.0 feet: 100 Colorado Silica Sand.

- 48.0 to 55.3 feet: 10-20 Colorado Silica Sand.

—70

—75

REMARKS

GASCO03.gds:3.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-85
LOCATION Portland, Oregon PAGE 10f5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 85.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/18/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008690
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99032
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | i E LITHO- LITHOLOGIC GRA SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | it LoGIC DESCRIPTION % %
(Ppm) ESCENCE oz COLUMN
CB 00 |NA| No 11 N 0 to 2.3 feet: SANDY GRAVEL WITH SILT 60 10
al (GW-GM), dark brown and dark gray,
CB 0.1 [ NA| No 1/4 * moist, loose, fine to coarse angular gravel,
E fine to medium sand, well graded. (FILL)
EN L @ 2.0 feet: wet, no sheen. 5 5
S 2.3 to 6.8 feet: SAND (SP), dark gray, loose,
06 | NA| No od wet, poorly graded, light hydrocarbon-like
i odor. (FILL)
EE g @ 4.0 feet: large chunks of wood and wood 0 0
34 debris.
CB 17 338
cB 0.5 | NA| No 4/4 % :3; @ 6.2 feet: light sheen observed.
3ol 6.8 to 20.0 feet: INTERBEDDED SILTY 0 10-
03 INAl N s SAND AND SANDY SILT (SM/ML), dark 50
. (o] )oY - i
sod gray, loose, wet, fine sand, poorly graded,
S5 sand mixed with two separate fractions
4 (interbedded). (ALLUVIUM)
EE @ 7.5 feet: light sheen (spotty), light
0.1 |NA| No so 8 hydrocarbon-like odor.
CB 5/5 3
o ‘ @ 11.0 to 11.7 feet: poorly graded, fine to
3 medium sand layer.
02 |NA| No 3d
32 @ 13.2t0 13.6 feet: sandy silt layer. 0 80
E” ‘ @ 14.5to 15.0 feet: sandy silt, trace rootlets 0 80
CB 0.0 |NA| No 5/5 bed || ] and organic debris.
34| ],I}I‘ll‘ll' @ 16.0 to 16.4 feet: sandy silt layer. 0 80
0.6 NA No o T @ 16.9 to 18.0 feet: sandy silt layer.
38 @ 18.0 feet: increased sand content. 0 20
REMARKS

NA = Not Analyzed.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-85
LOCATION Portland, Oregon PAGE 20f5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 85.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/18/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008690
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99032
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL | LiTHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) E; DETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE s COLUMN
CB NA | NA| NA 3.8/5 :E' 20.0 to 25.0 feet: SANDY SILT (ML), dark 0-5| 20|80
oo gray, wet, very soft, low plasticity silt, fine
EE sand, trace wood pieces, trace gravel
*® (<5 percent), no sheen. (ALLUVIUM)
01 |NA| No
0.1 NA | No EE
CB 5/5 EE ; 25.0 to 31.4 feet: SILTY SAND (SM), dark 0 | 55|45
239 - gray, very loose, wet, soupy, fine sand, low
EE ; plasticity silt. (ALLUVIUM)
284 @ 25.0 to 31.4 feet: no sheen.
01 |NA| No 39
CB 0.0 | NA| No 5/5 EE : @ 30.0 to 31.4 feet: alternating layers of
i medium plasticity silt and medium grained
o4 sand.
38 31.4 to 32.6 feet: SAND (SP), dark gray, 0 |95-|10-5
39 poorly graded, wet, loose, medium grained, 100
0.1 NA No E: >5 percent fines, no sheen. (ALLUVIUM) 0 T50780
33 32.6 to 35.2 feet: SANDY SILT (ML), dark
o gray, very soft, wet, low plasticity, no
EE sheen. (ALLUVIUM)
02 [NA| No
8 o s 35.2 to 37.0 feet: SAND (SP), dark gray, 0 [95|5
3 loose, wet, poorly graded, fine to medium
ss 8 grained, no sheen. (ALLUVIUM)
0.0 |NA| No 23 ::: 37.0 to 40.8 feet: SILTY SAND (SM), dark 0 | 60|40
39 gray, very soft, wet, fine to medium grained
solt sand, no sheen. (ALLUVIUM)
S @ 38.2 to 38.7 feet: medium plasticity sandy
o silt layer, no sheen.
REMARKS

NA = Not Analyzed.
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PROJECT NAME

LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY
SAMPLING METHOD

BOREHOLE DIAMETER 6-inch

LOG OF EXPLORATORY BORING

Gasco Seg 2 Capture Zone Test BORING NO.
Portland, Oregon
Cascade Drilling, Inc.

Rotosonic - AMS C-17 Rig

Matt Wilson

PAGE

GROUND SURFACE ELEVATION

TOTAL DEPTH
DATE COMPLETED

5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO.
WATER RESOURCES WELL ID  L99032

PZ5-85
30of5

85.5 ft.
11/18/09
1008690

10.8 ft msl

voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE WELL | LITHO- LITHOLOGIC GRA |SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | &iZ | pETAILS | LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE ez COLUMN
CB [ 01 [NA] No [ 555 38y 37.0 to 40.8 feet: SILTY SAND (SM), 0 [60]40
13 continued.
40.8 to 41.5 feet: SILT (MH), dark gray, 0 | 0 100
ol b highly plastic, soft, wet, no sheen. 0 170130
EE : \ (ALLUVIUM)
03 INA|l N — 3 41.5 to 43.8 feet: SILTY SAND (SM), dark
. o S&& . . . .
bed gray, loose, wet, intermittent thin silt layers,
soH fine to medium grained sand, no sheen.
5 (ALLUVIUM) T30 70
*o 43.8 to 45.0 feet: SANDY SILT (MH), dark
3 gray, moist, very stiff, medium plasticity,
CB 0.2 NA No 5/5 45 ol medium grained sand, no sheen. 0 |95-|0-5
38 (ALLUVIUM) 100
ot 45.0 to 48.1 feet: SAND (SP), dark gray,
3 loose, wet, poorly graded, <5 percent fines,
EE medium grained, no sheen. (ALLUVIUM)
01 |[NA| No B
E: 48.1 to 49.0 feet: SAND AND SILT (MH/SP), 0 | 50|50
oo dark gray, alternating lenses. (ALLUVIUM)
49.0 to 49.8 feet: SILT WITH SAND (MH), 0 [10]90
oo dark gray, very soft, wet, highly plastic, no
CB | 01 |[NA| No | 5B |0 34 sheen. (ALLUVIUM) 0 195105
49.8 to 85.5 feet: SAND (SP), dark gray, 100
3 loose, wet, poorly graded, medium grained,
EE o no sheen. (ALLUVIUM)
01 |NA| No B
o4l @ 54.0 feet: two coarse-size (2-inches
39 diameter) pieces of gravel.
CB | 00 |NA| No | 55 |[°2° 33
0.1 |NA| No B 34
60 299
REMARKS

NA = Not Analyzed.

GASCO03.gds:5.12/21/10.GASCO3




PROJECT NAME

LOCATION

DRILLED BY

DRILL METHOD

LOGGED BY
SAMPLING METHOD

LOG OF EXPLORATORY BORING
Gasco Seg 2 Capture Zone Test BORING NO.

Portland, Oregon

Cascade Drilling, Inc.

Rotosonic - AMS C-17 Rig

Matt Wilson

5-foot by 4-inch core barrel (CB)
BOREHOLE DIAMETER 6-inch

PAGE

PZ5-85
40of 5

GROUND SURFACE ELEVATION 10.8 ft msl

TOTAL DEPTH

DATE COMPLETED
PERMIT/STARTCARD NO.

85.5 ft.
11/18/09
1008690

WATER RESOURCES WELL ID  L99032

voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY EE LITHO- LITHOLOGIC GRA SAND SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | &% LOGIC DESCRIPTION % | o | %
(Ppm) ESCENCE oz COLUMN
CB 0.0 |[NA| No 5/5 49.8 to 85.5 feet: SAND (SP), continued. 0 [95-]0-5
100
0.0 NA No
CB 0.1 NA No 5/5
0.0 NA No
CB 00 | NA| No 5/5 @ 70.0 to 85.5 feet: moderate "dirty gym
sock" odor.
0.0 NA No
CB 0.0 NA No 5/5
0.1 NA No
REMARKS

NA = Not Analyzed.

GASCO03.gds:5.12/21/10.GASCO3




LOG OF EXPLORATORY BORING

PROJECT NAME Gasco Seg 2 Capture Zone Test BORING NO. PZ5-85
LOCATION Portland, Oregon PAGE 50f5
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION 10.8 ft msl
DRILL METHOD Rotosonic - AMS C-17 Rig TOTAL DEPTH 85.5 ft.
LOGGED BY Matt Wilson DATE COMPLETED 11/18/09
SAMPLING METHOD 5-foot by 4-inch core barrel (CB) PERMIT/STARTCARD NO. 1008690
BOREHOLE DIAMETER 6-inch WATER RESOURCES WELL ID  L99032
voc ULTRA-
SAMPLING| HEAD- | HCN | VIOLET |RECOVERY | Z | weLL [ LITHO- LITHOLOGIC GRA [SAND| SLT
METHOD | SPACE |(PPM)| FLUOR- | (FEET) | Wit | DETALS [ LOGIC DESCRIPTION % | % | %
(ppm) ESCENCE = COLUMN
CB 0.0 |NA| No 25| = 49.8 to 85.5 feet: SAND (SP), continued. 0 |95-|0-5
| ’ “ZE 100
00 |NA| No BR=
85 N :
Bl s
| Total depth = 85.5 feet.
E WELL COMPLETION DETAILS
B +6.0 to 80.1 feet: 2-inch-diameter,
— flush-threaded, Schedule 40 PVC blank
B riser pipe.
= 80.1 to 84.9 feet: 2-inch-diameter,
N flush-threaded, Schedule 40 PVC well
| screen with 0.020-inch machined slots.
L 90 84.9 to 85.2 feet: 2-inch-diameter threaded
| end cap.
E +0.3 to 1.0 foot: Concrete.
B 1.0 to 16.5 feet: Bentonite chips.
B 16.5 to 75.8 feet: Bentonite grout.
— 75.8 to 80.1 feet: 100 Colorado Silica Sand.
= 80.1 to 85.2 feet: 10-20 Colorado Silica Sand.
B 85.2 to 85.5 feet: Native.
—95
REMARKS

NA = Not Analyzed.

GASCO03.gds:5.12/21/10.GASCO3




APPENDIX B
WELL DEVELOPMENT RECORDS AND
FIELD SAMPLING DATA SHEETS




WELL DEVELOPMENT FCRM

ANCHOR
QEA &&Z

[ S S SFLg
Project No. 000029-02.23 Date: 2 Fro Wellh Fld =7
Site Location: 7900 NW St. Helens Rd., Portland Initial DTB:" 7 & , ¥/ € owsFinalDTB: 9 &.75 [§F5)
Name: . GASCO, Capture Zone Field Test Initial DTW: /4 . A 5 ¢ ¢F 59 Final DTW: /£ &Ly :
Development Method: “aterra-per-pump »’J, a h Casing Volume; F2. 707" = 2.7 7
Total Water Removed: 2SS 4 Casing Diameter:. 8" =2.608 gal/ft
Water Contained ? Ve ! Meter #: 23089
Estimate of specific capacity or recharge to wellsn 50 g Lo OWRD#E: [ joL 37
Galfft = (dia.f2)} )\0.1;| =004 | 20163 | 370367 [ o ~0.553| 67=1.469 | 82608 | 1074080 | 12=5875
Time [Cum. Vol.| Sand/Silt | Temp. EC pH DTW Appearance/Comments
Removed | (mi/1000ml) (TOC)
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WELL DEVELOPMENT FORM ANCHOR

QEA &&=

. LY . it
Project No. 000029-02.23 Date: 3/7///° Well. iV =X _
Site Location: 7900 NW St. Helens Rd., Portland Initial DTB: /.4 . ,{( (777209 FinalDTB: 7 2.3
Name: GASCO, Capture Zone Field Test Initial DTW: "/, 502 ,J\n( Final DTW; f"}" 5O
Development Method: Waterraperi-purip A, a | r’r Casing Volume: ,.';’ 7"._) e RF.HY
Total Water Removed: [ 55O Casing Diameter; 8" =2.608 gal/ft
Water Contained ? VEDS Meter # 23068
Estimate of specific capacity or recharge to well77 (& ;/J/Tﬁ' TOWRDE /0 L%306
Galfft = (dia /2) x 0.163| . 1°=0.041 | 2"-0.163 |3 0367| 4~0653] 6" I469| 8"=2.608 ‘ 10"=1.080 ’ 12'=5.875 |
Time |Cum. Vol.| Sand/Silt | Temp. EC pH DTW Appearance/Comments
Removed | (m)/1000ml) (TOC)
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WELL DEVELOPMENT FORM ANCHOR

QEA &&=

gt

Project No. 000029-02.23 Date: 3/ &5 //v Well: /7] 7=9

rd
Site Location: 7900 NW St. Helens Rd., Portland Initial DTB:" 7 ¢ 4‘ / Final DTB: ‘,f‘ of L

Name: GASCO, Capture Zone Field Test Initial DTW: =& . Final DTW --u gt

Development Method: \Waterra-peri-pump /. [, / YG;asmgVolume 7"—'* g’ = /¥3. ¢l

<

P lc.
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Total Water Removed: W RSCD ] ] ' Casing Diameter. 8" =2.608 galitt '
Water Contained ? /=5 g Meter #. 23069

Estimate of specific capacity or recharge towell: 5 ¢ OWRD#: (. (o7, ¥H5 1

Galfft = (dia/2 x0.163] 1’0041 | 20163 | 3°-0.367 | 470,653 | 67=La69 | &-2608 | 10-s080 | 125875 |

Time |Cum. Vol.| Sand/Silt | Temp. EC pH DTwW Appearance/Comments

Removed | (ml/1000ml) (TOG)
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WELL DEVELOPMENT FORM

ANCHOR
QEA &=

Proiect No. - 000029-02.23

Site Location: 7900 NW St. Helens Rd., Portland

Oate: 2/4%/ /0 Welt -5
Initial DTB: -F¢ .7 7]

Final DTB:

57,47

Initial DTW: 2.0 & i

Final DTW: L. &

o7
£

Name: GASCO, Capiure Zone Field Test
Development Method: Waterra-per-pump (i 5

Casing Volume:

Total Water Removed:; ZE i sl

Casing Diameter: 8" =2.608 gal/ft

Water Contained ? Y

Meter #: 23069

Estimate of specific capacily or recharge to well: ©C «.0n.

CWRD#: ,{ io ) St I,-"

Galfft = {dia./2}’ x 0.1 63| 1"=0.041

| 2"=0.163 |3":O.367| 4"'-'-I[].653| 6"=1.469 | 8"=2.608

10"=4.080 | ;2";5.87:‘3. |

Cum. Vol. EC

Removed

Sand/Silt
(ml/1000mI)

Time Temp.

pH DTW Appearance/Comments
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WELL DEVELOPMENT FORM

ANCHOR

QEA ==
Project No. 000029-02.23 Date:i/ji'/;m Well: ) —7
Site Location: 7900 NW St. Helens Rd., Portland ~ Initial DTB:” J<, & J4 FinaiDTB: /7.7C
Narme: GASCO, Capture Zone Field Test Initial DTW: /'), 5 j Final DTW: 7. CH
Development Method: Waterra peri-pump Casing Volume: 3,75 ‘e T &/ oay
Total Water Removed: .6.“:) _ Casing Diameter 2"=0.163 galfft *
Water Contained ? Y ES Meter#:. 23069
Estimate of specific capacily or recharge to weli: “~ _}'_l,%./{‘ﬁ/] OWRD# /. /o7 i=3 o
Time | Cum. Vol.| Sand/Silt | Temp. | EC pH DTW Appearance/Comments
Removed | (ml/1000ml} (TOC)
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WELL DEVELOPMENT FORM

ANCHOR
QEA &=

Project No. 000029-02.23 Date: | /’.‘"’a’fﬂ Well OW=%

Site Location: 7900 NW 8t. Helens Rd., Portland lnitial DTB: ~ j 7./ 5 {‘ )I_J 5.) Final DTB: /7 (9% /5 S %4

Name: GASCO, Capture Zone Field Test lnitigl DTW:  juf A Y7 @ 353 Final DTW: /o, 2570 15 f‘

Development Method: Waterra peri-pump Casing Volume:; ﬂlJi = o474

Total Water Removed: 22 6 g 4 Casing Diameter: 2" = 0.183 gal/ft

Water Contained ? Vies Meter# 23069

Estimate of specific capacity or recharge to well; ;& o, g'.'/q;,»_a,h OWRD# /ol ¥35

Time | Cum. Val.| Sand/Silt | Temp. EC pH DTW Appearance/Comments

Removed | (ml/1000ml) (TOC)
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WELL DEVELOPMENT FORM

ANCHOR

QEA &2
'
Project No, 000029-02.23 Date: 2/ 7/re  Well: {2 a/~"Y
Site Location: 7900 NW St. Helens Rd., Portland Initial DTB; L7. %% 2 |7 *"j Final DTB: A 1.6 0
Name: GASCO, Capture Zone Field Test Initial DTW: S5 . 55 . "}‘ % FinalDTW: 2.5,5% '
Development Method: Waterra/perl pump Casing Volume: 2, 0% [/ = 0.2 3 gn/f
Total Water Removed: 40 G 1 | . Casing Diameter: 2" =10.163 gal/ft '
Water Contained ? Y=< . Meter# 23069
Estimate of specific capacily or recharge towell: <., 2 epan OWRDE L, (02543
o
Time |Cum. Vol.| Sand/Silt | Temp. EC pH DTW Appearance/Comments
Removed | (ml/1000ml) (TOC)
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WELL DEVELOPMENT FORM

ANCHOR

Project No. 000026-02.23

Date: J,‘.T.’h Well: 70— - KT

Site Location: - 7900 NW Sf. Helens Rd., Portland

= T
b |

Initial DTB: ’<_'.".-°.‘.:r'fr~ Jfo .cf’ Fmal DTB:

L
2%, b

Name: GASCO, Capture Zone Field Test Initial DTW: ~=.27 ¢’ 427 Final DTW:
Development Method: Waterra peri-pump Casing Volume: ‘,1;,,,3,1 = 5. 5T wal

Total Water Removed: Py

/.'."-J -}

Casing Diameter: 2" = 0.163 gal/ft

")

Water Contained ? Y

Meter #: 23069

Estimate of specific capacity or recharge to well:

> fg

W

e OWRD# [ /o 554

77

Cum. Vol.
Removed

Sand/Silt
(mII1000mf)

Time Temp. EC pH

DTW
{TOC)

Appearance/Comments
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WELL DEVELOPMENT FORM | ~® ANCHOR
QEA &=
Project No. 000029-02.23 Date: A/2t7/y0 Well pov 2% — 27
Site Location: 7900 NW St Helens Rd., Portland __Initial DTB:_ % . 1\/" |1 %% FinalDTB: "0/~ , 2 11 ( 2
Name; GASCQ, Capture Zone Field Test Initial DTW: & 5.~1% (@ [L3] Final DTW: 2 €72 (1)
Development Method: Waterra peri-puinp Casing Volume: 1, (4 - g 1S wu)
Total Water Removed:  J 2 .nf Casing Diameter: 2" = 0.163 gal/ft
Water Contained ? o adll Meter # 23089
Estimate of specific capacity or recharge towell: <" (. /7, covn OWRDE L (ol 5L |
71 -
Time | Cum, Vol.| Sand/Silt | Temp. EC pH DTW Appearance/Comments
Removed | (ml/1000m!l} (TOC)
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WELL DEVELOPMENT FORM ANCHOR

QEA &&&

Project No. 000029-02.23 Date: 2.2t/ 1o WeII L3

Site Location: 7900 NW St. Helens Rd., Portland Initial DTB: | 7 - & ©i<5Final DTB 79,15 [ (

Name: GASCO, Capture Zone Field Test Initial DTW: ' ] A0 oS e Final DTW 27, |'I ¢ 1§17

5

Development Method: Waterra peri- pump Casing Volume: 4= 19 = G703 ./

Total Water Removed: 1S el Casing Diameter: 2" = 0.163 gal/ft /

S 7 =7

Water Contained ? YES Meter #: 23069

Estimate of specific capacity or recharge to well, =/ o507 OWRD#. | [0 A5l

TH

Time |[Cum. Vol.[ Sand/Silt | Temp. EC pH DTW Appearance/Comments

Removed | {(ml/1000ml) {TOC)
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WELL DEVELOPMENT FORM ANCHOR

=3 )

Preject No. 000029-02.23 : Date: Well: Mns ~ ALY~ 2]

< rL}'J ,..-/-L.»
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Site Location: 7900 NW St. Helens Rd., Portland Initial DTB: H 2,79 5‘:,5 Final DTB: /77 [ {7 (D/0i v/ |
Name: GASCO, Capture Zone Field Test Initial DTW: 25,3 [ & 55 i £/ 7 Final DTW: 2 &_5 & oy 42 /24
Deveiopment Method: Walerra peri-pump Casing Volume 98 9%’ = JALf 7
Total Water Removed: I55 sial Casing Diameter: 2" =0.163 gal/ft -
Water Contained ? V&S Meter #: 23069
Estimate of specific capacily or rechargetowell: "= [ ¢ 90 OWRD# [ Jo2 %5 7
S
Time | Cum. Vol.| SandfSilt | Temp. EC pH DTW Appearance/Cornments
Remaved | (ml/1000ml) (TOC)
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WELL DEVELOPMENT FORM

ANCHOR

QEA &&&

Project No.

000028-02.23

7

Date: ."’-’ ,-..,_ 7o

Well:

7

TLf

]

Development Method: Waterra peri-pump

Casing Volume: «/5, L0’

T

e

s

of
4

i

Site Location; 7800 NW St. Helens Rd., Portland Initial DTB: ~ “/.2, 7 Final DTB: "77. &¢
Name: GASCO, Capture Zone Field Test Initial DTW: 7/ ;] Final DTW: , 5.9

Total Water Removed: S E

cnl

Casing Diameter:

2"=0.163 gallft

Water Contained ?

1:.‘_'.__.) T

Meter #:

23069

Estimate of specific capacity or recharge towell: 4. [ ., 0, OWRD#: [ E S &

Cum. Vol.
Removed

Time

Sand/Silt
(m1/1000ml)

Temp. EC

DTW

Appearance/Comments
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WELL DEVELOPMENT FORM ANCHOR

QEA &=

Project No. 000029-02.23 Date: /16 / /0 Well: Miv— 24— | 3 -
Site Location: 7900 NW St. Helens Rd., Portland Initial DTB: /5 1 , 15 Final DTB: /379%.5 @ /47
Name: GASCO, Capture Zone Field Test Initial DTW: 2 &H. 5.5 ° Final DTW:. 27./] &l 4 |
Development Method: Waterra peri-pump Casing Volume: /(. j9 = ]7.2] .4
Total Water Removed: 5/ O .../ Casing Diameter: 2" = 0.163 gal/ft :
Water Contained ? iEs Meter#:. 23089
Estimate of specific capacity or recharge to well: 2| « s OWRD# ol 5.0
Time | Cum. Vol.| Sand/Siit | Temp. EC pH DTW Appearance/Comments
Removed | (ml/1000ml) (TOC)
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FIELD SAMPLING DATA SHEET

ANCHOR

QEA &&= Office:

Fax:

6650 SW Redwood Lane, Suite 333

Portland, OR 97224
(503) 670-1108

(503) 670-1128

PROJECTNAME: (Joscn.- Seq A GZ

WELLID: P . 7~

DD

SITE ADDRESS: 74 0Q) M\D S¢ elevs P8 Vortlond BLINDID: &- || 0§10~

1

DUPID; . NA
WINDFROM: N | NE | B | B ( s’ | sw | w | nw Qi(}HT’ﬁ | MEDIUM |  HEAVY
WEATHER:| SUNNY | (CLOUDY'D|  RAIN | TEMPERATURE] °F & (). °C

HYDROLOGY/LEVEL MEASUREM

[Pyocluct Thickness]

IClerda avennriate tinlkel

| 20

SAMPLER:

e

{a\ou 50 "loﬁ/m

s i)

NTS (Nearest 0.01 [Water Column] | Water Column x Gal/ftj
Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW | DTB-DTW Volume (gal)
W /oS /0] W 02| 8~ [ . \q\b | S : 7 gH | X1 Apn. 55
W/oK/IP| {56 | F6.0 — R, Ub ; - = 76,54 X3 &of. 66
Gt~ (ia2fx016s | 1"= 004l | 2'= 0163 | 3= 0367 | 4= 0653 F&%{M}j = __a080 | 12= 5875
§ METHODS: (A) Submersible Pump (B) Peristaltic Pump () Disposable Bailer (I} PYC/Teflon Baller (E) Dedicated Ballﬁ r (Fy Dedicated 1 J;fa (é) Other = "y f G YY) b3
GROUNDWATER SAMPLING DATA {if product is detected, do NOT sample) Sam\théﬁfﬁ. Wi used]
Bottle Type | Date Timre Methed { Amount & Volume ml,|  Preservative jeucle| Ice | Filer | pH V
VOA Glass /o P 40 ml HCl YES | NO
Amber Glass !/ : 250, 500, 1L, (None) {HCI) (H,50,) YES NG
White Poly | 1\ /o110 | | A0 | G| N 0Ty oy (7| BB (FA)| x
Yellow Poly /! : 250, 500, 1k H,50, YES | NO
GreenPoly |y /e%/10] 13.:30 | O—| & \] GOsoo 1L OMERC [T (MY | — | X
Red Total Poly| (4 %/t | 12:30 | O | 250¢500ML, HNO,> (YEs }(NOY | | X
Red Diss. Poly[ji /6%/ 10 | 1an:20D | G| § | 25gB0cuL (NG DTy | — | X
!/ : ' 250, 500, 1L YES
Total Bottles (include duplicate-count): 5
BOTTLE TYPE TYPICAL ANALYS1S ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (8021) (82601) (BTEX) (NWTPH-Gx) '
g % AMBER - Glass (PAH) (TPH-HCID) {(NWTPH-Dx) (TPE-4181) (Ol &Crease) (8081A) — ()-—“;j( ﬁ
B || WHITE-Pol (pH) (Conductivity) (TDS) (TS§) (BOD) (Turbidity) (Alkalinity) (HCOFCONYTONY G0N YNO)) (vOy ()
g% YELLOW-PZI): {COD} (TC{)C) (Total PO,}  (Total Keldahl Mitrogen)  (NH;) (NO;T‘%; . . =
_:2:\‘3; GREEN - Poly ‘(hCynm._ Cree '-‘.a\-d'. ek oid ‘ ASEOCT el €
% a RED TOTAL - Paly (As) (8b) (Ba) (;@ ('Cd) {Co} {Cr) (Cu (Pb) M) BN (Ag) (5e) (TN (V) (Zn) (HgY (K)§ (Na)
RED DISSOLVED - Poly | (As) (Sb) (Ba) (B*{Cad)(Cd} {Co) (Cr) (Cu@l’b)%(Mgﬁni YN (Ag) (Se) (T} (V) (Zn) (Hg) ) Wlardness (Silica)
WATER QUALITY DATA  |Purge Start Time:  {J_:() OR[P | Pump/Bailer Inlet Depth:
| Meas. | Method $ | Purged (gal) | pH E Cond (uS) | °F Temp °C | @ther | Diss O,(mg/l) | Water Qualily
4 .
3 . .
2 , - : \ o34
! F (480 | 7 11| 0% | Jb.35 €?7..; ?il—r:ﬁ' c\eot, colerless
0 (.00 .
[Casingl  [Select AG) |CumuhtweTola(l§ [Chcle Lniks) é |Clarity, Color]
Afortinsy ”YOQ&\\R{“ 30%0‘4"?“ O G- BW‘ [‘Q 5% S\_ﬂrk

M»ﬂvﬂ -Gl ulgse / i\‘ '?’QML?M_

(FRINTED NAME}) (SIGNATURE)




FIELD SAMPLING DATA SHEET

ANCHOR ‘ 6650 SW Redwood Lane, Suite 333
QFA S Portland, OR 97224
Office:  (503) 670-1108 Fax:  (503)670-1128
PROJECTNAME: (ooio Segran_ B CL2 WELLTD: D) - € - 65
SITE ADDRESS: 7§00 AMD NSk HQ\QW\&W R}ﬁ‘l@n“ PR BLINDID: 59~ |10810~- 2
o~ DUPID;_.— NA
WINDFROM:| N | N [ E | sn | 8/ sw | w | nw| ¢TIGHL /| MEDIUM | HEAVY
WEATHER;|  SUNNY [ (CLOUDY ]> RAIN ?| TEMPERATURE:| ‘r§() . °C
HYDROLOGY/LEVEL MEASUREMENTS (Neatest 0.01 fi [Product Thicknesst __ [Water Column) Wi oty S
Date | Time DT-Bottom | DT-Product | DT-Water DTP-DTW | DTB-DTW Volume {gal)
W Jox /0] W 0N £80 | — [ 1985 | — | 645 X[ 134 &%
w /o€l I 55 [ 71 -0 — [ \T.8% | —— X3 Hoa. §4
Galfft=(dinf2 x0.163 | T'= 0041 | 2'= 0163 [ 3'= 0367 | 4'= 0653 | 6= 1469 | 10i=—ag80 | 12"~ __ 5875
§ METEHODS: (A) Submersible Pump (B) Peristaltic Pump (C) Disposable Bailer (D} PVC/Teflon Bailer (E) Dedicated 31;1((1 ) Dedicated Puntp 3, Other = 6:@_.1@ ) (L g’;_f"g,,(,i 5
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) | Sample Depth: R el
Bottle TXpe| Date ‘Time Method-“IAmount&Volume mL| Preservative jcirce| Ice | Filter H A
VOA Glass [/ : - 40 m! HCl YES | NO
AmberGlass |/ / : 250,500, 1L | (None) (HC) (H,S0,) | YES | NO
wieroy [ 6%/10] (2500 | G| oo | DD | coo |G @ | %
Yellow Poly /! H 250, 500, 1L H,50, YES NO ' ‘
GreenPoly |p %/{C ] 15:20 | G~ | 1 | @&woo L N0y sy oY — | ¥
Red Total Poly|jy A%/10 | (:90 ) G | | | 250G0DIL HNO; (Do} — | X
Red Diss. Poly [({ /p&/10 | 19120 | O— | 25050 1L HNO, s _pves)| — K
! : 250, 500, 1L YES
Total Bottles (include duplicate count): 5-

BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

VOA - Class (B021) (8260) (BTEX) (NWTPH-Gx)

gg AMBER - Class (PAF]) (TPHLHCID) (NWTPM-Dx) (TPH418.1) (Ol &Crense) (8081A)

g%‘ WHITE - Poly (pH) (Conductivity} (YDS) (TSS) {(BOD) (Tuwbidiy} (Alkalinily) (Hcom:om (Ro) N0 (B
f(%g YELLOW - Poly (COD) (TOC) (Tot) PO, {Total Keldaht Nitrogen) (NHy) (NOJNO)

& |[cRem - oty Crmic - Leg, bobedy Weoh~ oid Aissoclobl@

& © || REDTOVAL- poly (a0 80 @) @ () () o) (€0 () YD) ) QIR (i) (Ag) (S0) (T (V) (Zn) MY (No))

(U~ (NI (Ag) (5e) (1) (V) (Zn) (Ha{ (oRRa))(Hardness) (Sitica)

RED DISSOLVED - Poly | (As) (3b) (Ba) (Be) (Caldicd) (Co) () (Cuylleh(ph) (),

WATER QUALITY DATA Purge Start Time:  {\: QO G | Pump/Bailer Inlet Depth:
Meas. | Method ® | Purged (gal) pH I E Cond {uS) | °F Temp °C |-@ther | Diss O, (ing/l) Water Quality
4
3 .
2 i . . . .
1 F ORI 0 | 70| T4F | 17.99 51,¢ | 233 [clesrcolorfecs
0 0.00 .
{Casing] |Select A-C) [Cumulative Totals) |Circle unitsj |Clarity, Color|
o)) ﬂr\{‘:“r o tahizec- OG- 3 A
Tolm ™y

y

pe Pomp Yesh Shorted cxé-g 200 on /08 AD
samprer: V] b IQ, t[g;gr\ Mﬁﬁ"ﬁg

{PRINTED NAME) (SIGNATUREY




FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QEA &&= Portland, OR 97224
Office:  (508) 670-1108 Fax:  (503)670-1128
PROJECT NAME: comenrd X O R WELLID: Pl ¥+ 3G
SITE ADDRESS: 7900 AW gt (Helees B8 Porlond 0RBLINDID: 5 - 11ORI0 —~ 3
_ DUPID: NA
WINDFROM:| N [ NE [ s | ()] sw | w [ Nw ] ¢TIGHT) | MEDWUM |  HEAVY
WEATHER:| SUNNY |~CTOUDYY.  RAIN 7|  TEMPERATURE: °F £7). °C

HYDROLOGY/LEVEL MEASUREM

NTS (Neavest Q.07 £

|Product Thickness)

[Water Column]

10irela anvenriata unitel

[Water Column x Galfft|

e

(PRINTED NAME)

Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW | DTB-DTW Volume (gal)
W/ o%/i0] oo | BG40 o \7-8V | ——= ah.4a4q | X1 3%.9¢%
(K /0¥70[ 11 :55] 4a..© — | .4 S X3l {07 G4
Gayit=(diafx 0163 | 1'= 0041 | 2'=  ode3 | 3'=  oaer | 4°=  oessl 6= ~l0ls, 4080 | 12z 5805
§ METHODS: (A} Submersible Pump (B) Peristaltic Pump {C) Disposable Bailer (D) PYC/Teflon Bailer (E) Dedicated B‘\IEI/(FD icated Pifmp )Orher—@ah 2.1 . N )

-GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) Sample |De}5_thﬁ.”mw =[]
Bottle Type ‘ Date Time Method ] Amount & Volume mL|  Preservative jdrcel Tce | Filter | pH V
VOA Glass T : o 40 ml HCl YES | NO '

Amber Glass !/ : 250, 500, 1. (None) (HCI) (H,50,) YES PR
White Poly ‘3 /og/i() rﬂ H313) G- a\ @500@ one. @ \1\10 o
Yellow Poly /o : 250, 500, 1L H,50, YES | NO
GreenPoly |\ /p%/ (0| 13:00 | (> 550500, 1L B @ — | ¥
Red Total Poly| W o&/i0 | 13 :00 | G | |\ 25045 1L Cyesy @@ — K
Red Diss. Poly| 1 o%/w | 13 00 | &—]| | 250(500) 1L @y (@isy | X
!/ : 250, 500, 1L.. YES
Total Bottles (include duplicate count): 5
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (8021) (B260B) (BTEX) (NWTPH-Gx)
é @ || AMBER - Glass (PAH) (TPH-HCID) (NWTPH-Dx} (TPH-18.1) (Oil &Crease) (B081A)
-
o LRE) v urbiclil alini L)
?E WHITE - Poly (PH) (Conductivity) (FDS) (TS5) (BOD) (Twrbidity) (Alkalinity)(HCO,/COY X(Cl)@)@o) NGy (B)
© :18' YELLOW - Poly (COD) (TOC) (Total PQy) (Total Keldahl Nitrogen) (NH,) (NOJNOZ)
&
o |[CREEN - poly i ~ trkely £0@) (dech- 0«:.\6 Bussocion (@
Z S || REDTOTAL- poly (As) (3B) (Ba) (Be) {Ca) XCO) (Co) (CH (Cu) (Far)(Pb) (F (NI} (Ag) (Se} (T (V) (Z0) (Hg) @( ) )
RED DISSOLVED - Poly | (As) (Sb) (Ba) (Bel{(Ta) JCd) (Co) (Cr) (CuPb)(Ni) (Ag) @e) (T (V) (#n) (Hg) {IYNa) (Hardness) (Silica)
WATER QUALITY DATA Purge Start Time: | A : OO ORP | Pump/Bailer Inlet Depth:
Meas. | Method ¥ | Purged (gal) pH E Cond {pS) I °F Temp °C | @ther | Diss O, (mg/l)l Water Quality
4 . .
3 .
2 . . . .
| G000 | 7 26| A% | [7-04 34.94 019 |c\eor,colovless
0 0.00 '
[Casing| [Select A-G) [Cumulative Totals] [Clrele units] [{Clarity, Color|
(\(\‘d; e 40 LS5 Hekes 19865
-7)& &N ar 3
N T d ) sasl wsamg (5T
Pomp fest shorted B 1200 on 10§ /1D L
saMPLER:  fllok: (ﬁ\\h(}‘{\ D afConn 4 A ’@J}u

{SIGNATURE}




FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QFA &&= Portland, OR 97224
Office: (503) 670-1108 Fax: {503) 670-1128
PROJECT NAME: fnsco  Segmand & CGZ WELLID: PRy - Y4 -~ G 9,
SITE ADDRESS: 7900 )0 Sk-Relens Rd PovMond DR BLINDID: (5.5~ [}OR 1O~ H
_ DUP ID: NA
WINDFROM:| N [ NE| E [ sE | (8] sw | w | Nw | CTIGHT »>| MEDIUM |  HEAVY
WEATHER:| SUNNY (7 CLOUDY b (~RAIND ?| TEMPERATURE:| °F 5O . °C

HYDROTLOGY/LEVEL MEASUREM

\Product Thickness]

NTS (Nearest 0.01 1)

[Water Column]

ICivrle anmranriats unitel

[Water Column x Galfet)

Date

Time

DT-Bottom

DT-Product | DT-Water | DTP-DTW

DTB-DTW

Volume {gal)

WA, W

(\ 0%

4¢.0

.

24 3K

.

/A

iL/pg/lC

[T

96 -©

2K .S

pr————
.

61 35

. 65

X1
X3

|76 6

95

Gal/ft = (dia./2y

X 0‘]63J "=

0041 | 2=

0163 | 3'-

0367 | 4'=

= 4,080

0.653 | _gt-——lodg. |-162

12"= 5.875

§ METHODS: (A)Submersible Pump (B) Peristaltic Pump (C) Disposable Bailer (D) PYC/Teflon Baller {E} Dedicated Bafler (F) Dedicated Pun6 (G)Othegé_){“ ()'.&f.\'

5 SR8l

GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample)

~{Sample Depth:

| if used)

Bottle Type

Date

‘ Time

|Met]10d b

Amount & Volume mL

Preservative |circle|

| Ice

Filter

pH +f

VOA Glass

{7

Vst

40 ml

HCl

YES

NO

Amber Glass /|

/1

2580, 500, 1L

{None) (HCI) (E,50,)

YES

A

White Poly

\ /6¥/10

N

BlD

(Fone

-

@

Yellow Poly

/1

(3-: 2%

250, 500, 1L

H2504

YES

Green Poly

1 ok /0

\3-:9-9

250, 500, 1L

Red Total Poly

w/o0%10

h 199

250, 500, 1L

(¢ NaOH *\f

5

ey
Ty

NO

Red Diss. Poly

i /e /D

250, 500, 1L

oD

YES

QNO)

)

A
Mt
—

AR

!/

3.

250, 500, 1L

YES

Total Bottles

{include duplicate count):

Y

|

BOTTLE TYPE

TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

VOA - Glass

(8021)

{82608} (BTEX)

{NWTPH-Gx)

AMBER - Glass

(PAH) (TPH-HCID) (NWTPH-Dx) (TPH418.1) (Ol &Grease) {S8081A)

WHITE - Poly

(PH) (Conductivity}) (TDS) (TSS) (BOD) (Turbidity) (Alkalinlty)dﬁgoaig‘g,§)6%64) NOYY

(NOy)

F)

YELLOW - Poly

{COB) (TOC) (Total POy} (Teotal Keldahl Nitrogen) (NI (NOW/NO;)

GREEN

- Poly

¥

(Cyamde:D

Analysis Allowed
per Botitle Type

RED TOTAL - Poly

[As) (b (Ba) (Be)(TCm) JCd) (Co (Cr) (Cup(@T)(Po)

~—Yate\ {-tee. WCeY ~ -0 Aga ¢t sl

FERBENN (hg) G0 (M) v) @ k)

RED DISSCLVED - Poly

(As) (Sb} (Ba) (Be)((g ) %

Cd) (Co) (Cx) (Cu Fe) o) (MaRMEDNI) (Ag) (Se) (T (¥) (Zn) (}@ﬁ‘ } YHardness) (Silica)

WATER QUALITY DATA

Purge Start Time:

12,160

ORD

Pump/Bailer Inlet Depth:

Meas,

Method §

Purged (gal)

¥ Cond (uS) | °F Temp °C

et

Diss Oy (mg/1)

Water Quality

4

3

2

1

ﬁ"m:

O

15

< |73

99

C\eea\#o( ofl &5

0

=

0.00 .

g -

[Casing]|

[Select A-G)

[Cumulative Totals|

e Aokl

e

SAMPLER:

fro‘rowog P fest Sorted «

|Circle units)

Med dgon / Telone

(PRINTED NAME}

\- \9{}0 an \lfog {1o

[Clarity, Color|

(SIGNATURE)

oAl




FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QE A Lt Portland, OR 97224
Office:  (503) 670-1108 Fax:  (503) 670-1128
PROJECT NAME: (yoece Seq fire Zong  WELLID: (D\Mawnete RO
SITE ADDRESS: 7§00 MW SR He\evs ﬁ}gﬁ\@mﬂ OR. BLINDID: /.5~ \|08 IO~ &
DUP ID: NA
WINDFROM:| N | NE | E L.sE | ()] SW | W | NW | oD | MEDIUM HEAVY
WEATHER:| SUNNY CCLOU[TY" > ) RAIN ? 5. °C
HYDROLOGY/LEVEL MEASUREMENTS (Nearest .01 1 [Product Thicknessl__{Watr Colun]_ [Woter Columi x Gl
Date Time DT-Bottom | DT-Product | DT-Water | DTP-DTW.—~—DTB-DTW Volume (gal)
/] : . . e . X1 AJA-
;7 N 3 : X3 RIGER
Gelfft = (dia./2 Jﬂm.waa}ffh-" 0041 | 2= 0163 | 3'= 0867 | 4'= 0653 | 6'= 1469 | J0i--—ke80. | 12'= 5875
§ METHODS: (A) Submesible Pamp (B) Peristaltlc Pump (C) Disposable Baller (D) PYC/Teflon Baiter (E) Dedicated Bailar (F} Dedicated I’quG) Other = G-U‘C»\\L\ )
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sampie) I Sample Depth: Iif wsed]
Bottle Type Date Time Method | Amount & Volume mL|  Preservative jcirclel Ice | Filter | pH M
VOA Glass /] Een s 40 ml HCI YES | NO
Amber Glass /) : 250, 500, 1L (None) (HC1) (H,S0,) Y @,
whiepoly [{UOK/10 | [3:30 | (| o~ | (B0O0Y1D) ) D] X
Yellow Poly I/ : 250, 500, 1L H,50, YES | NO
Grenvoy |1 /00| \3:36 | G- | | obwa | @ |aElae —| X
Red Total Poly|\y /p%/ (DD I2:50 | G- \ 25[]L @ (ﬁb’“\ () —_ X
et o roy || Jog0 | 3 20 | G | || mgm) @ Gyt — [
T i 250, 500, 11, YES N
Total Bottles {inciude duplicate count): 5

BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

VOA - Glass (8020) (B760B) (PTEX) (NWTPH-Gx)

B @ || AMBER- Glass (PAH) (TPH-HCID) (NWTPH-Dx) (TPH-18.1) (Ol &Crease) (BUBIA)

Eﬁ‘ WHITE - Poly (pH) (Conductivity) (TDS) (TS8) (BOD) (Turbidity) (Alkalinity}” THCO, HCOJC&NSM)W;))(NO;) (F)
%% YELLOW - Poly (COP)_(T0C) (FotlP0) _(Tot Keldahl Nitcoger) (N1 (NOYNOS

=00 | GREEN - Poly Cybnidel )~ _

;‘g g8 RED TOTAL - Poly Q(;) (5?31} ([;f)-.'\ = Goat ) (o) () (Cu) @) (Pb) (MEd(MILIND (Ag) (S¢) (T) (V) )i, "‘

RID DISSOLVED - Poly | {As) (5b) {Ba) (Be)(Ca))(Ce) (Co) (Cr) (Cu)(fé;‘))mb)@ T GNI) (Ag) (Ge) (1) (V) (Zn) (e (YN fHardness) (Silica)

WATER QUALITY DATA  |Purge Start Time;  §\#A- Pump/Bailer Inlet Depth;
Meas. | Method ¥ Purged (Eai) pH | E Cond (uS) | °F Temp °C | Other | Diss O, (mg/l) Water Quality
4
3 ' f
2 . . . .
L] G| Nee | 7.3 | T8 12 .a¢ 0.8 | 4 .‘18 Bl o, b ole b
0 0.00 . !
|Casing] 1Select A-G| [Cumulative Totals]

{Cirele units) |Clarity, Color

& River Sovfoce (Datin Scaw\fde Ceni ! (—’c,p‘@cf w FAMM  [goad- hadse
Pomp fest Bhorled ot 200 on Wog 10

SAMPLER: m (,a 30(1\ O LGFF@O“/

(PRINTED NAME)

{(SIGNATURE)



FIELD SAMPLING DATA SHEET

(PRINTED NAME)

ANCHOR 6650 SW Redwood Lane, Suite 333
QFA &< Portland, OR 97224
Office: (503) 670-1108 Fax: (503) 670-1128
" PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: Pu).."1 = 43
SITE ADDRESS: 7900 NW 5t. Helens Rd, Portland OR BLINDID: 4§~ [\ D) — ,6
DUPID:
WINDFROM:| N | NE | E SE_ () sw | w | nw | ¢ligHT~ | mEDIUM | HEAVY
WEATHER:|  SUNNY ("’CLOUDY _} T RAIN ?| TEMPERATURE:|°F 45 . °C
ITrela anmremeiabe 1nitel
F{YDROLOGYH FVEL MEASUREMENTS (N earest 0,07 1) [Product Thickness] [Water Column) [Water Column x Gal/ft]
Date Time DT-Bottom | DT-Product DT-Water DTP-DTW | DTB-DTW Volume (gal)
i /10 /O] & =r-| G, . O T =g [ S X1 pJA fsee
. JESE———— " or —— - 3
/1 lo1:24]4q¢ .0 24 - §0 1.8 | X8 \bUad

Galt=(din2fx0163 | 1'= 0041 | 2= 0163 | 3= o367 [ 4= oem [ 6= 1469 [ 10= 4080 | 127= 5875

§ METHODS: (A)Submersible Pump (B) Peristaltic Pump (C) Pisposable Baller (D) PVC/Taflon Baller (E) Dedicated Baiidr (F) Dedicated Pump%@ Other = (’_——

GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) l Sam;).ﬂa Depth: I¥if used]
Bottle Type Date Time Method | Amount & Volume ml.|  Preservative |circle] | Ice Filter| pH gl
VOAGlass | [/ / ' 40 ml HC1 YES | NO
Amber Glag? ’ I : 250, 500, 1L (None) (HCH (H.50,) YES e
whiteboly |1\ /10 N0 | 07 :30 | G| @ | EsnodD) (55 C‘TEED \NO/ | Rg | —
Yellow Poly f o/ : 250, 500, 1L H,S0, NO
GreenPoly [\ {0 40 | n1:30 [ (o | (D [@dsw 1 (0D (Y” BICNOY| —| X

Red Total Poly\y A¢ /1O | 37:30 | O~ | @ | 2sq80ne (BNgY G| o) | — |«

|reaDiss. poty| [ /yp/10 | 130 | G (1) | 2sgmocye (ﬁNgj;’ G| (7B — |«
/] L, 250, 500, 1L YES
Total Bottles (include duplicate count): 5
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Clags (8021} {8260B) (BTEX) (NWTPHGx} 7
B @ || amser-claes (PAH) (TPH-HCID} (NWTPF-DN) (TPHA4181) (Ol &Grease) (8081A)
S

%E} WHITE - Paly (PH)  (Conductivity) (TDS} (TSS) (BOD) (Twbidity) Alkmmty)ﬁngo;f@@'&ﬁ 0[) (Nq) NGy (F)

“ :g. YELLOW - Poly (COD) (TOC) (Tuhl PO,;) (Vota) Keldahl Nitrogen) (NHj)  (NOy/NOy)

%e GREEN - Poly ( (Cyamde) * Total, Free, weak-acid dlssocmble)
£ & [ repTOTAL - POly To ST o) () (c{ (Fe)) (P) ﬁ:‘lyg})}\( Mn))(Nl) (g 0) (M) ) (Zn) (M Na)

RED DISSOLVED - Poly | (As) 5b) (Bay (BoyfCa) Xy (Coy (0 (Cuf )@y Mpan) N (Ag) o) (T1) (¥) (%n) (Hgf@({ﬁa) (Hardness) (Sillca)

WATER QUALITY DATA Purge Start Time: |200: W/pg'[/1© ©Q4? | Pump/Bailer Inlet Depth;

Meas.| Method ¥ | Purged (gal) pH E Cond (uS) | °F Temp °C |.Qther | Diss O, (mgfl)l Water Quality
4
3 . . . .

2 F 165740 [ 77 .09 4% | 159 M| 0 .36 | Tcles, tolorpes
L |~ e oty —
0 0.00 .

[Casing| |Select A-G) {Cumulative Totals] [Circle units] [Clarily, Color)

foin Inos v I of 1Dehon ((nr % L)um.s ot 29 %Pt"\
Mo Tegh &ompalg |
savrier M (D lson /D ko oon %Jf{%dﬂéh 7

(SIGNATURE)




FIELD SAMPLING DATA SHEET

ANCHOR. 6650 SW Redwood Lane, Suite 333
QEA Portland, OR 97224
Office: (503) 670-1108 Fax: (503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: (0 .-¥. LE
SITE ADDRESS: 7900 NW 5t. Helens Rd, Portland OR BLINDID: (55~ 4 \\@\( — 7
DUPID: '
WINDFROM:| N [ Ne | B [ sE [ (S)]sw ]| w | nw| ligEr’ | mepiuM | HEAvY
WEATHER:| SUNNY CﬁiOUD\?T 2 RAIN ?| TEMPERATURE:| °F &7 . °C
HYDROLOGY/LEVEL MEASUREMENTS (Nearest .01 £ [Product Thickness] __[Water Colunl i ot Gt
Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW | DTB-DTW Volume (gal)
WO /[ OTBY T 7100 | —— [33.3¢ | —— GGl | X1 A Seo
/ : . . . . X3 Beledd
Galtt-(@in2Yx0163 | 1'= 0041 | 2= 0163 | 3= 0367 | 4= o3 | 6'=  14s0fa0=  aoso [ sore 5875
§ METHODS: (A) Submexsible Pump (5) Peristaltic Pump (C) Disposable Bailer (D) PVC/Teflon Bailer (B) Dedicated Bailer((f) Dedicated Pum§ (G} Other = (o Yy ) (q( . 3. AW
GROUNDWATER SAMPLING DATA (i product is detected, do NOT sample) Sample Depth: it used)
Bottie Type Date Time IMethod‘ Axnount & Volumne mLI Preservative [circle] Ice I Pilter | pH N
VOA Glass P 40 ml HCL YES | NO
Amber Glass [/ : 250, 509, 1L (None) (HCl) (H,SO,) YES | NO-|
whiteroiy |1} /10/ 0] O1:35 | & | @ | CREHI] o> | [(No Y Na | X
Yellow Poly T, : 250, 500, 1L 11,50, YEs | NO
EEN T R EEC e W Y [ W ) A
Red Towl Poly| ]y /30410 | 07 : 35| & | ) | 250E0nL (TING) (VE3) e | K
Red Diss. Poly [(\ /10/10 | D071 : D% | (| (O | 250600 1L HNO,D (B (| —[
[/ : 250, 500, 1L YES
Total Bottles (include duplicate count): 5
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYFE (Circle applicable or write non-standard analysis betow)
VOA - Glass (8021) (B260M) (BTEX) (NWEPH-Gx)
g % AMBER - Glass (PAH) (TPH-MCID) (NWTPH-Dx) (TPH-418.1) (Oil &Grease) (3081A) - <
K] E - Pol M)  (Conductivity) (T TSS) (BOD)  (Tuwrbidi alin CO! ey T gE0) (NO: 0,
Sl T T e T e e —
%% GREEN - Poly Cyanide) ‘ToE: Free fveak-acid dissociable:s ™
% & | RepTOTAL- Poly (As) @ (Bay (B9) @C@J@) {Ca) (C (Cw (@@ (Pb}( Dagl{vn)) (Ni) (Ap) (S0} (T} (V) (Zn) (F Gg)\@@aﬂ
RED DISSOLVED -Poly | (As) (SB) (Ba) (Ba)f(C: 1))01) (Co) (€ (CuyglFel v «T\"IBW XN (Ag) (Se) (T1) (V) (Zn) (Hgl UOYNa) MHardness) (Silico)
WATER QUALITY DATA Purge Start Time: 1200 W/og /1T ORIV | Pump/Bailer Inlet Depth:
Meas. | Method * | Purged (gal) pH E Cond (uS) | °F Temp °C | -©ther | Diss O, (mg,"l)' Water Quality
4
3 . . . .
2 E le5dmD | 7 o5y | TN b-(> 3.6 | 0.5 | f+ 4
! R AW o o i ‘é T 8 e -G |clesy o torfess——
0 0.00 .
[Cosing]  [Select AG]  [Cumulative Totas] [Circle wnits] [Crarily, Color]
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(PRINTED NAME)
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FIELD SAMPLING DATA SHEET

)

ANCHOR 6650 SW Redwood Lane, Suite 333
QE A Cearpertiae” Portland, OR 97224
Office: {503) 670-1108 Fax: {(503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: PL0 -~ wﬁ?)?f
SITE ADDRESS: 7900 NW 5St. Helens Rd, Portland OR BLIND ID: /5. (\1010—% .
DUPID: _ (5.5 . (\IOVO - 0760
WINDFROM:| N | NE| E | sE | )| sw | w [ nw @GHT) | MEDIUM HEAVY
WEATHER:| SUNNY " CLOUDY RAIN ?| TEMPERATURE:| °F g5 . °C
I pele annranriake nnital
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 ff) 1Product Thickness) [Water Cotumn| [ Water Column x Gal/]
Date Time DT-Bottom | DT-Product | DT-Water | DTP-DTW | DTB-DTW Volume (gal)
WAoo B0 [ —— [3X.%K[ — L8| X1 See
;] IE . . . - X3 Below
GaVft=(dia/2f 0063 | 1"= 0041 | 2'= 0163 | 3"= 0367 | 4'= 0653 l z T469) 1= 4080 | 12'= 5875
§ METHODS: (A) Submersibla Pump (B) Peristaitic Pump (C) Disposable Baiter (D) PY</Teflon Bailer () Dedicated Bailof{F) Decicated Pump{t Other = (g d@™
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) Sample Depth: 1Yt used]
Bottle Type | Date r Time Method § Amount & Volume ml.|  Preservative [crcle) Ice | Filter | pH 3
VOA Glass i : 40 ml HCI YES | NO
Amber Glass [/ : 250, 500, 11, (None) (HCI)y (H,50,) YES N
WhitePoly | [{ /1o /10 [ p7 45 | G—]| (20 @Dsoodl> awre (T[N @)
Yellow Poly ! : 250, 500, 1L H,50, YES | NO
GreenPoly 1}| /{0/10) 67 :4F | (. | (D) oy (AN | |
Rad Total Poly I “04/[0 0*—} ;L[Fj'" G__ @ 10, 'ES @ — ‘}(\
Red Diss. Poly | [y /10/ 10 | p7:4% | (— | © {50 N B [(FE)| ]
/o : _| 250,500, 1L YES
P
Total Bottles (include duplicate count): g' b )
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER B LE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glazs @B021) (82601 (FTEX) (NWTPH-Gx)
§ Q || AMBER- Glass (PAH) (TPI-HCID) (NWTPH-Dx) (TPH-418.1) (Ol &Crease) (8081A)
B || WHITE - Foly (1) (Conductivity) (FDS) (ISS) (BOD) (Turbidlty) (Alkalinity) {FHICO/CO) (€D 509 (Noa')""“sNoz) (")
E% YELLOW - Poly (COD) _(10C) _(Total PO,) _(Tolal Keldahl Nitrogen) (NI (NOu/NO;)
%E GREEN - Paly (icyanide) Yotafffirce, mle N -
& 8 || repTOTAL - Paly (A5] @) (B ﬁ;ﬁﬁT’@) (cx) tCu) €Fe)) () Thag) Mvin) SN (Ag) (82) (T (V) (2 (ﬂx)r(i:a))
RED DISSOLVED - Poly | (As) 8b) {Ba) (Bey{Ca) J0d) (Co) {Cr) (Cuf Wl (Pl 'f;-" Ni) (Ag) (5¢) (T (V) (Zn) (g () §{Na) JHardnese) (Silica)
WATER QUALITY DATA  [Purge Start Time: {00 {|/0€ /t0 | OO |Pump/Baiter inlet Depth:
Meas. | Method ¥ | Purged (gal) pH E Cond (pS) | °F Temp °C |-@thes | Diss O, (mg/]) Water Quality
4
3 . . .
2 ALY - : .
L B RV L 7 | Qay | 706 ioH | O 9K [cleor,colarless
0 0.00 _
[Casing]  |Select A-Gj [CumulativeTot'\ls] [Circle units] i {Clarity, Color|
Pu.m hos  hes 1 opptcmﬁcao\ @t 3 8N Lo YU hoors
e, A i Test Somple
1O RedS 57\‘1‘0 8’

saMPLER: /A (D¢l

560/ 6 L,ggfw ™\
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(PRINTED NAME)

{SIGNATURE)



FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QE A Crroarrrt” Portland, OR 97224
Office: (503) 670-1108 Fax: {503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELL ID: P W) - 9-Ga.
SITE ADDRESS: 7900 NW St, Helens Rd, Portland OR BLIND ID; 6-55] ~ 11010~ 1 O
n DUPID; ..
WIND FROM:| N | NE [ se /5 Y sw ] w [ Nw ] uigir) | MEDIUM | HEAVY
WEATHER:| SUNNY [~"CLOUDY |  RAIN ?| TEMPERATURE:| °F {657, °C
HYDROLOGY/LEVEL MEASUREMENTS tNeagest 0.0 [Product Thickness] [ Columa W Gl Gl
Date Time DT-Bottom | DT-Product DT-Water DTP-DTW | DTB-DTW Volume (gal)
N0 49 6<:08 | 9. O - A . g - 5 XUNA Gew
[ : . . . . X3 Belocd
Galfe= (a2 x 0063 | 1"= 0041 [ 2= 0163 | &= 067 | 4= 0653 | 6= 1469 ] 1.080_| 12 5pm 5875
§ METHODS: (A) Submersible Pumyp (B) Peristaltic Pump (C) Disposable Bailer (D) PYC/Teflon Baller (E) Dedicated Baitd] (F) Dedicated Pump{GQy0ther =(; {1 A &3‘ " .',l a[)
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) Sample Depth: IYif used]
Bottle Type Date Time |Method5 Amount & Volume mL|  Preservative [crcle| I Tce | Filter | pH y
VOA Glass ;] 40 ml HC YES | NO
Amber Glass /7 : ~ 250, 500, 1L (None) {(HCI) (H,;S0,) YES /A
whitePoly | || /10/j0| OK:I0 | G| (2 50)500,(L Rone)) YES. L,EO)@L) ~fs
YellowPoly | /[ / : | 250, 500, 10 H,50;4 YES | NO 7
GreenPoly | §) /1o 40 | H€+10 | (- | O [(Fiw GO ) QO | ™ | K
Red Total Poly| 1 /70/(0 | p& 10 | G | (@ | 2060 ang’ (e JOB] —[ X
e s 2oy 1 11 19 | D 10 | G| | mo@aal | o) ||| 3¢
/o : | 250,500, 1L YES
Total Bottles (include duplicate count): / ﬁ, :
—l BOTTLE TYPE TYPICAL ANALYSIS ALLOWBB-PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (B021) (8260B) (BTEX) (NWTPH-Gy)
§ 0 || AMBER - Glass (FAH) (TPHLHCID) (NWTPH-Dx) ({TPH-4181) (Oil &Grease) (S081A) 7
g WHITE - Poly {(PFM) (Conductivity) (IDS) (TS5) (BOD) (Twbidiy} (Alkalinity){ (MCO,CO) €1y (50,) (NO_Q(NOZ) (7}
E% YELLOW - Poly (COD) {(TOC) (Total PO,) (Total Keldahl Nitrogen) (NHs) (NOy/NOy)
%% GREEM - Poly (tf—amde) _)l{ﬁ@‘@é‘ﬁeak ~acid dlssocn@ .
Z & || RED TOTAL - Poly (As) (b) (Ba) (B)((Calo(Cd) (Co) (C) (Cu)@ Pb% gw@:(}l Ny Ay Ge () ) @) (elE) (Ray
RED DISSOLVED - Poly | (As) (5b) (Ba) (Boy'TCo) ACd) (Co) (C) (Cu Trelh Py (FiglkBamy Iy (Ag) (5e) (T (v) ) |g)@§ ?Nad))(l-inrdness) (Silica)
WATER QUALITY DATA Purge Start Time: {200 U log i O ORP | Pump/Bailer Inlet Depth:
Meas. | Method ¥ | Purged {gal) pH E Cond (uS) | °F Temp °C |=©tiwr | Diss O, (mg/l)l Water Quality
4
3
2 . . . .
t — 146362,0] 71 {3 | 703 (5260 |90 | © .3 lelecu, coforiesS
0 0.00
[Casing]  [Select A-Gl , _[Cumulative Totals| [ Ciecle units| [Clarity, Color]
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{PRINTED NAME)
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FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QF A &5 Portland, OR 97224
. Office:  (503) 670-1108 Fax: {503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test

WELLID: £V AN

SITE ADDRESS:

7900 NW St. Helens Rd, Portland OR

BLINDID: (-5 - it~ (]

DUP ID:_
WINDFROM:) N | NE | E_[ 85 |5 [ sw | w | Nw [ ¢TIGHI® | MEDIUM |  HEAVY
WEATHER:| SUNNY [(CLOUDY~| RAIN ?| TEMPERATURE: °F&{¢7” °C
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0,01 it [Product Thickaess! __ [Water Coluran] " otrCoan Gl
Date Time DT-Bottom | DT-Product DT-Water DTP-DTW | DTB-DTW Volume (gal)
/ f . . T X1 PAA e
[ —f—T . . . X 3| o N
Galfit=(din/2p 0163 | 1"= 0041 | 2= 0163 | 3= 0367 | 4= 0653 | 6= 14697 | 10"= aom0.l 2= 5875
§ METHODS: (A} Submersible Pumyp () PeristaltiPump (G Disposable Baiter (D) PVC/Teflon Bailer (E} Dedlicated Batlar (F) Dedicated Pump@{ hhﬂlﬁ-{jﬁ-_\-ﬁ—ﬂww—_—
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) Sampf“ljtép{‘hw** o= W I used]
Bottle Type Date Time Method { Amount & Volume mL Preservative [circle] Ice | Filter | pH )
VOA Glass /o : 40 ml HCl YES | NO
Amber Glass !/ : 250, 500, 1L {None) (HC_I_) (H;50) YES
whireroly |1} /ip/ R [ 0K :30 [ 8B | (D [ (Fhswodl) Mone ) [(TES J\‘“? & | 4~
Yellow Poly ;] : 250, 500, 1L H,50, YES
GreenPoly |1\ 104D | 0K:80 | 3 | (O [ Foswn ¢NaoH D YES ) (’1’\%) — X
Red Total Poly| [y A /(D | 0% 30 B | (1| ko (ANo, ) G &) | X
Red Diss. Poly| [ /10 /iD | 0% : B0 | B | (1) | sy (R0 || sy [ K
/o : 250, 500, 1L YES
Total Bottles (include duplicate count): F{J
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (8021) (B260B) (BTEX) (NWTPH-Gx}
§ || AMBIR- Glass (PAH) (TPH-HICID) {NWTPH-Dx) (TPH-418.1) (Ol &Grease) (S081A)
B2 || wanrk - poly (M) (Conductiviiy) (TDS) (TS8) (BOD) (Twbidity) (Alkalinity) (THCO/COY ™ (€D (S0) (NOy) ¥NOy (F)
é% YELLOW - Poly (COD) (10C) (Total PO,)__(Totak Keldwl;lg Nitrogen) (NH;) (NO#NGy
20 GREEN - Pol ACyanide) e fweak-acid dissocia
E g RED "POTAL)i Poly (A:} 1Sh) ﬂeﬂéci%’(tﬁ" 5 Co) ( c}ff €y e dw) Mg () v (Agd 590 (T (V) (Zr) (g ﬁf ) _
RED DISSOLVED - Poly | (As) (5b) (Ba) (Bey({Ca) od) (Co) () (Cup(Pe)heb) @Mn] Ni) (Ag) (3e) (TT) (V) (@) (Hif (K) §NaP (Hardness) (Sitica)
WATER QUALITY DATA Purge Start Time: AW Pump/Bailer Inlet Depth:
Meas.| Method * | Purged (gal) pH E Cond (pS) | °F Temp °C | O | Diss O, {mg/l) Water Quality
4 .
3
2 . . .
1 B A 5 -3F 4 T .23 6l w13 lelew, colufess
0 0.00 . .
[Casing]  [Select AG]  [Curmative Totals| [Circle units] [Clarity, Color|
jcuﬂf\[.\l ¢ olléc ff'C’] b JLDMP lﬂj C\bﬁl sfor P(C U[d,oc CQL’(J‘Q ‘?@CJ

ou‘zré’ (

W P\ ﬁrﬁu‘]

7N a newt, [(?etl’\

[3 e Seinple

’u”\ic Joi

SAMPLER: (M A\ s /D) iaﬁoaﬂ

(PRINTED NAME)
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FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QFEA &< Portland, OR 97224
Office: (503) 670-1108 Fax: (503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: iO\LAMETTE RIA\VEEL
SITE ADDRESS: 7900 NW 5t. Helens Rd, Portland OR BLINDID: (G9- 111010 - 19~
| DUPID;_.
WINDFROM:| N [ Ne | B | sE | (3] sw | w | nw | cTicHn~ | MEDIUM [  HEAVY
WEATHER:| SUNNY CLOUDY.— RAIN ?|  TEMPERATURE:| °F 4L °C
HYDROVOGY/LEVEL MEASUREMENTS (Nearest .01 i IProduct Trickness) __ [Water Colunn) e Gl ot
Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW | DTB-DTW Volume (gal)
/I - =X A
) : N — ; . X3
Galfit=(dins2px0Tel T = 0041 | 2'= 0163 | 3'= 0267 | 4'= 0653 | 6'= 1469 | Jone 4080 | 12°= 5875
§ METHODS: (A} Submersible Pump {§) Peristaftic Pump§) Disposable Baller (D) PYC Teflon Baller (E) Dedicated Bailer (F) Dedicated PP (G) Other = (3. RASE 3
GROUNDWATER SAMPLING DATA {if product is detected, do NOT sample) J Sample Depth: Nif used]
Bottle Type [ - Date Time Method { Amount & Volume mL| Preservative fcircle| Ice | Filter | pH y
VOA Glass J 40 ml HCI YES | NO
AmberGlass | [/ : 250,500, 1L | (None) (HCY) (5,50, | YES | o,
whiePoly | {{/10/10 [/ :00 | B | GO G|  (Fme>  |(FEsY NO_ A X
YellowPoly | [ / : 250, 500, 1L H,50, YES | NO
Green Poly | || /[MD A4 O@ B @ @390: 1. CI\E;E;I} E§ g_@,,;,} — | X
Red Total Poly| (1 /10/10 | 00 | B | ¢ | 2»0f0i HINO, ) (R — | ¥
Red Diss. Poly| | /10710 | A O | (& | QJ | 25¢503, 3t éHNo;B (ves JOvEs ) — [
/ : ) 250, 500, 1L : YES .
Total Bottles (include duplicate count): 4 -
BOTTLETYPE | TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (B021) (82608} (BTEX) (NWTPH-Ga)
§ @ || AMBER - Glass (PAF) (¥PH-HCID) (NWTPH-} (TPHAIB) (Oil &Grease) (B0B1A)
S 2 || wHITE - poly (PM) (Conductivity) (TDS) (TSS) (BOD) (Turblelty) (Alkalinity {HCO/COJ (CD {S0) (NO} YNOy) (R
E% YELLOW - Poly (COD) (10C)_ (Total PO)_(Total Keldahl Nitrogen) (NHy)_(NOYNO,) —
%@ GREEN - Poly Wr@ﬁk acid dissosiablc)
5 & |[ReDTOTAL-POly () (b) By ey(ica ed o) (Cn w) (@e) e @iglvm) Jviy (ag) (8e) () (v) (2w %C@@Q
RED DISSOLVED - Poly | (As) (5b) (Ba) (Be}éa}i(c‘d) {Co) {Cr) (Cull FeD (Ph) @_g%ﬁ\g) (8) (1) (V) (Z) (Hgf 10 K)@'a?)(x fardness) {Silica)
WATER QUALITY DATA Purge Start Time: AJ A CR§2 | Pump/Bailer Inlet Depth:
Meas. | Method ® | Purged (gal) pH | Econd@s) | °F Temp °C [~otiwr | Diss O, (mg/) Water Quality
4
3
2 . . . ’ .
vt R aA 7 .16 .30 132.6 | 11 69 |s|.cloudy, L bwad
0 0.00
[Casing]  [Select A-G]  [Cumulative Totals|

Dawy

Mo

Sav“{,MQ

SAMPLER: M,(,delﬁm / [) Cott-cen

|Circle units)

(PRINTED NAME)

LQQ (‘Q(‘t@cf}@cﬂ ’G:QTJIM (Déciﬂ‘[rrau&? oHn 0(3
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[Clarity, Coler]
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(SIGNATURE)



FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QFA = _,// Portland, OR 97224
Office: {603) 670-1108 Fax: (503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: #fta=" Pl -¥- 68
SITE ADDRESS: 7900 NW St. Helens Rd, Portland OR BLINDID: (5~ W\ | 1O~ |
N DUPID:_ .
WINDFROM: N | NE | E | sE [ (s _{sw | w [ Nw [Ligur’ | MEDIUM [  HEAVY
WEATHER:| SUNNY [C CLOUDY./ RAIN ?| TEMPERATURE:| °F & (). °C
ITirela anronriake unitel
HYDROLOGY/TEVEL MEASUREMENTS (Neatest 0L.07 ft) [Product Thickness] [Water Column) [Water Column x Gal/ft]
Date Time DT-Bottom | DT-Product | DT-Water DTP-DTW | DTB-DTW Volume (gal) |
o/ AR U | ¢ .0 ~— | 2A.1¥ U7 %3 | X1 geevda
/o : . . . X3 pNA
Galiit=(dia/2fx 0163 | 1"= 0041 | 2'=  0.163 | '3'= 0367 | a'= 0653 | 6= 1469 | 10"= 4080 | 12"= 5875
§ METHODS: (A) Submersible Pump (1Y) Peristaltic Pump (C) Dispassble Baller (D) PVC/Teflon Baller (E) Dedlicated Bailes({F) Deticated Pans (GYDther = o el &~ & = 3,6 | )
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) | Sample Depth: i
Bottle Type Date [ Time |Method~ Amount & Volume mL|  Preservative jardel Ice | Filter | pH V
VOA Glass F : 43 ml HCL YES NO
© Amber Glass !/ H 250, 500, 1L {None) (HCI) (H;50y) YHS A‘Ipi‘%?
whieroly v /g0 | |y - GO G| G | @pndD] (o) 5 KRET @[ K
YelowPoly | [ / s _ 250, 500, 1L HS0, ves | NO
Gty [T\ 7/ | 1 250 | ] (5 (@m0 — ¥
Red Toal Poly| (( /(1/ 0] [{: KO| G | (R | UGN (mo. (TEDIESIRS
Red Diss. Poly| {({/ W/ y0 | i1 : O | fi—| )| 2500800 (@% (vEs)|cves)| -— [X
J : 250, 500, 1L o YES
Total Bottles (include duplicate count): (
BOTTLE TYPE

|

TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

@mde) Totol, Free, weak-acid dissoci ablé
S

RED TOTAL - Poly

A

VOA - Glass (8021) (8260B) (BTEX) (NWTPLI-Gx)

§g_ AMBER - Glass (PAH) (TPH-HCID) {NWTPLI-Dx) (TPHA418,1) (Ofl &Grease) (S081A) .
-

S || wHITE - poly (PH) (Conductivity) (TDS) (TSS) (BOD) (Turbidity) (Alkalinity) ('(}Tcoyco,) ) {80y (NO,) (Noz) @
(4]

2% YELLOW - Poly {CODy) (TOC) (Total POy)  (Totn) Keldahl Nitrogen)  (NHy) (NO;./NO;)

1]

>0 | GREEN - Poly

o e

c&

<

(As) (BE—(HET (3¢ (s v v (Ag) (Se) (1) (V) (@) (gl {K)‘j@q))

RED DISSOLVED - Poly

{Ag) (Sby (Ba) (Bef (€ @d) (Co) (C) (Cu) Fejpb)- ‘Mg)() N (Ag) Be) (T1) (V) (201 (Hg(‘(‘lzmﬁ:'l)jl Tardness) (Sllica)

WATER QUALITY DATA  [Purge Start Time: {300 (\ (O & /10D | pRP | Pump/Beiler Inlet Depth:
Meas. | Method ¥ | Purged (gal) pH E Cond (uS) | °F Temp °C | ©ther | Diss O,(mg/)| Water Quality
4
3
P . . . .
L F le71908] 7.3 | 710 [T 3 M| O-16 | clecr, coloc/ess
0 0.00 .
|Casing] [Select A-G) |Cumulative Tatals} [Circle umits]

|Clarity, Color]

oup hos \eow opinchioy & 25 cpm Cor T2 hours

‘E«\cﬁw\f&"(&\ﬂ\\mr Ilauchd‘ﬁ {09089 (reNOns

Masd

SAMPLER:

P> 7)o

(W elson

(PRINTED NAME)

(SIGNATURE)



FIELD SAMPLING DATA SHEET

Red Totel Poly| 4y /[{ /D faei YO

AN %
Red Diss. Poly| p¢ /(A /1D | [} : 10D (L/ | 25950030 ¢ TNG; ;

[/ : 250, 500, 1.
Total Bottles (include duplicate count): 5'

ANCHOR 6650 SW Redwood Lane, Suite 333
QE A oo™ Portland, OR 97224
Office:  (503) 670-1108 Fax:  (503) 670-1128
PROJECT NAME; Gasco Segment 2 Capture Zone Field Test WELL 1D: WPU:) - g - E\C{
SITE ADDRESS: 7900 NW St. Helens Rd, Portland OR BLINDID: LS~ ({{1110— ji§
' DUPID;
WINDFROM:| N | NE | E | s_E,__*\Cs /)l sw | w | Nw @V | mppiuM | HEAVY
WEATHER:| SUNNY [ CTOUDY " RAIN ?|  TEMPERATURE] °F 5D. °C
ICkerle annrnoariate nnital
HYDROLOGY/LEVEEL MEASUREMENTS (Nearest 0.01 ) |Product Thickness) __[Water Column] [Water Column x Gal/é]
Date Time DT-Bottom | DT-Product | DT-Water | DTP-DTW | DTB-DTW Volume (gal)
Wgaol 203 [ Hd O —— 13U\ | —— | 77 .FH | X1 Trelplod
{7 : . . . . X3 )
Gayit=(@2yx0163 | 1'=  ooa1 | 2= 013 | 3= oser | 4= oess [[F= 1469 h1o'= 4080 | 12"~ 5875
§ METHODS: (A) Submersible Pump (B3) Peristaltic Pump (C) Disposable Bailer {I) PVC/Teflon Batler (B) Dedicated Haﬂ.{(f-) Dedtcated Pyfnf}(G) Gther Gw )
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) | SampleTsepih: [¥if usel
Bottle Type Date Time IMethod~ Amount & Volume mL|  Preservative [drce] Ice | Filter I pH \f
VOA Glass [/ : 40 ml HCI YES | NO
Amber Glass !/ s 250, 500, 1L (None) (HCIy (H,SO,) | YES ,%%”?\
wieroy [/ | 12210 | G| (|G oS> (e o J@) X
Yeliow Poly ;o : 250, 500, 11, H,50, o]
GreenPoly |3 /iy /0] 1t | G—| (D | (@B¥oo, 1 JaOH — X
O X
C— X

BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (B021) (B260B) (BTEX) (NWTPH-G:x)
gg AMBER - Giass (PAH) (TPH-HCID) (NWTPH-D¥) (TPH-4181) (Oil &Greose] (B081A) . ewmommmrmren
a2 WHITE - Poly (pH)  (Conductivity) (TDS) (TS5) (BOD) (Turbidity) (Alkwltnuyf’ HCO#CO)  (Ch (SO  (NOy) }(Noz) (P
E% YELLOW - Poly (CODYy  (TOC) _(Total l’Qq) (Total Keldahl Nitrogeny (MH;)  (NCy/NOy) -
%? GUREEN - Poly !T?;amde) Taotal, Free, we1k acid dissociable —’\ .
& 2 RED TOTAL - Poly (As) 6 (Ba) (Bey( Cai ) (Coy (Cr) (Cu) Ni) (Ag) (S} (T (V) (Zn) (H @ (Nqﬂ
RED DISSOLVED - Poly | (A¢) (Sb) (Ba) (Be)ylea) re) by 8 nﬁNi) (Ag) (Se) (TN) (V) {Zn) (Ilgm 2)_GHardness) (Sllica)
WATER QUALITY DATA __ |Purge Start Time:{50(): Wt/6¢ {1O DRP | Pump/Bailer Inlet Depth:
Meas. | Method 5 | Purged (gal) pH | E Cond (uS) | °F Temp °C | Qther | Diss O, (mg/l) Water Quality
4 .
3 .
2 . . . .
- Y . : <
. - grS+ VAREY N KXt V7. 2o 36 0 -\3 CA\egy, rolovfess
0 0.00 B
[Casing] [Select A-G) |Cumulative Totals] IC1rcIe uniis| [Clarity, Color]
[fmfg (Leen 10\ @ﬂﬂw@xum Cor 70 (ﬂt)o‘f o¥ " OGP (T
G ‘\w '
e %\ Totetizer %J@% ARTRR TokaBedlors, o KB\ O T !
T \v% q o §600 T
’To\o\\wi Wo- TO et Aty %g '
SAMPLER; / Al [ ( 1.5 00 V4 -

(PRINTBD NAME) (SIGNATURE)



FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QFA & Portland, OR 97224
A Office; (503) 670-1108 Fax: (B03) 670-1128
PROJECT NAME; Gasco Segment 2 Capture Zone Field Test WELLID: {7t~ 7~ C?&
SITE ADDRESS: 7900 NW St. Helens Rd, Portland OR BLINDID: (35— {1110 |5
DUPID; ..
WINDFROM:| N | NE | E [ s |8 sw | w | Nw | ¢Tidut~"| MEDIUM |  HEAVY
WEATHER:| SUNNY [(CLOUD¥~| RAIN ?| TEMPERATURE: °F KO . °C
HYDROLOGY/LEVEL, MEASUREMENTS (Nearest .01 ) (Product Thickness] | Waler Colum W Gl Gt
Date Time DT-Bottom DT-Product | DT-Water DTP-DTW | DTB-DTW Volume (gal)
T m /m ia\gg O | —— 96 00 [ ~——— [770.80 | X1 Sewlodord
. . . . . X3 .
Gal/tt - (dla/2)2x0163| 1"= '~ 0168 | 3= 0367 | 4= o0es3 | 6= " 1469] 10°- 4080 | 12 5.875
§ METHODS: (A) Submersible Pump (8} Peristaltlc Pump (C) Disposable Bailer (D) PVC/Teflon Bailer (E) Dedicated Baller (F) Dedicated Pumf (G) Other = (5 B 53 "-— 3, [ )
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) I Sample Depth: T used)
Bottle Type I Date Time Method | Atnount & Volume mLI Preservative [crcle| | Ice | Filter | pH M
VOA Glass /[ : 40 mi HCl ¥YES | NO
Amber Glass !/ : I~ 250, 500, 1L {None) (HCH (H,50y) YES o=l .
weray 11/ /10] [5-790 | G| Iy x> e koA E 7
Yellow Poly i : | 250,800, 11 H,50, YES | NO
GreenPoly | {t /(/ (o] |5 :00 | G| T | @6y, i (NaOH ) CYES_[yNO)| | K
Red Total Poly | 1 /) / (0] 3 100 | (o | Lhd | 750G NG, TS NOY oo | X
Red Diss. Poly | 1 /i /1@ | 1D~ : D | (o G| oG NG, ) BS)|(YES Y | X
!/ : 250, 500, 1L YES A
Total Bottles (include duplicate count); T’\,’

BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

VOA - Glass (8021} (8260B) (BTEX} (NWTPH-Gx)

B @ |} AMBER - Glass {PAH) (TPH-HCIT) (NWTPH-Dx) (TPM-418.1) (Oll &Grease) (8081A)
2 5 - N
B[] wrnrg - poly (PF)  {Conductivily) (IDS) (TSS) (BOD} (Turbidity) (Alkalinily)(EHCOafCOJ) (Cl) (80, (NOYYNO (F)
< DO 5 =
n g YELLOW - Poly (COD) {TOC) (Total POy) (Total Keldahl Nitrogen) (NH,) (NOJ/NGy)
& Sy
.%'EE GREEN - Poly (Cy-u-ude) Totai, Free, weak acid dissociable ™

[y
5 & || rep TOTAL- Poly (A Ghy (M) (Ba) C)(Cd) (Co) (@) (Cuyelie) o) g fvin)) (i) (Ag) (8e) (T (V) () L,lg\)@@a))

RED DISSOLVED - Poly | (As) (5b) (Ba) by iCa) () (Co} (Cr) (Cup(liel Jov)(@gifivn} (i) (Ag) (Se) (T1) (V) (2 ¢ Hg)({’ﬁ;g)(mrdne&) (Stlica)
jr——

WATER QUALITY DATA Purge Start Time: | AOO 1 /0&/{ ) | DRJ? | Pump/Bailer Inlet Depth:

Meas, | Method 8 | Purged (gal) pH E Cond (uS) | °F Temp °C | @ther | Diss O, (mg/l)| Water Quality
4
3 . . .
2 L 7341 40 G+ 85\ a9 | A A4
1 - heg%a.e| (.35 b0 [T 9% 03K [c\ees; colorkess
0 0.00 .

{Casing] [Select A-G) [Cumdative Totals| |Circle units} |Clarity, Color|

\%P“\E;—V%es- Do\ hos heon jum pon 4 GM“ T3 oors o 38 GPRMN
Foaa Toro\\zer No r%.?: (09063 G—

o Vol (Olon Wil A B

(PRINTED NAME) (SIGNATURE)




FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 333
QFEA &&= Portland, OR 97224
‘ _ Office; {503) 670-1108 - Fax: (503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: (D (L AMETTZ ‘Q\ O EJ{

SITE ADDRESS:

7900 NW St. Helens Rd, Portland OR

BLIND ID: (69~ \\ L ILO — (6

WIND FROM:
WEATHER:

HYDROLOGY/T EVEL MEASUREM

DUPID;

N | NE

E_| SE_

G sw | w

| NW

(TIGHT * 3| MEDIUM |

HEAVY

SUNNY

(CcLOUDY.]

RAIN

?

TS (Nearest 0.01 £

[Product Thickness|

TEMPERATURE:

FAD .

°C

|Water Column]

ICirele amnranriaka inikel

[Water Column x Cal/ft]

Date

Time

DT-Bottom

DT-Product

DT-Water

DTP-DTW

DTB-DTW

Volume (gal)

[

N
| i

I —

X1

A - RIVEIR

[

e

B

X3

Galfit= (din./2)’ x 0,163 | 12— 5041

2= 0163 |

3= 0.367 | 4=

0.653J' 6" =

1469 | 10"=

4,080

2" = 5.875

§ METHOD3:| ﬁtﬁmemlble Pump@) Peristalic Pump (C)Disposable Bailer (D) PVC/Teflon Baller (E) Dedicated Batler {¥) Dedicated Pump (G} Otherﬁ

GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample)

I Sampile Depth:

[V 1F nsed)

Bottle Type

Date |

Time

Method

Amount & Volume mL

Preservative

| ITce

{eircle}

Filter I

pH V

VOA Glass /

/

40 ml

HCl -

YES

NO

Amber Glass

/

/

250, 500, 1L

(Nene) (HCD (I—_I2504)

YES

LY

P

LI 4

White Poly

1 /N AD

3

) |y

¢ None _0

Vs

)

NO

<D

Yellow Poly

/

/

(3: O

250, 500, 1L

H,50;

YES

NO

Green Poly

/v (0

|4: (O

OYEED

““YES |

Red Total Poly

H/HHo

[3: O

2507500, 11

YE;

£

Red Diss, Poly

{70

S)

250500, 4L

(e

ES

e P <

/

/

(3 : (0

s
(D

250, 500, 1L

YES

Total Botiles

(include duplicate count):

&

BOTTLE TYPE

TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

VOA - Glass

(8021) (8260} (KTEX)

(NWTPH-Cx)

AMBER - Glass

(PAH) (TPHHCID) (NWTPH-Dx) {TPH-418.1} (Oil &Grease) (B0B1A)

WHITE - Foly

(PH)  (Conductivity) (TDS) (T3S) (BOD) (Turbidily) (Alkannny)( (HCDCO;)  (C)  (SO) {NOp FNO)  (F)

YELLOW - Poly

(COD) (TQG) (Tole-POr—TotalKeldah Nilrogen)  (NHy)  (NOyNOy)

GREEN - Poly

Analysis Allowed
per Boitle Type

QCyanicle) - Total, Free, weak-acid dissuciable?

RED TCTAL - Poly

(As) (Sby (Bay (Be) ({Ca) NCd) (Co) (Cn) (CEL@E) ()

G QD) (Ae) e (1 () @ (G )

RED DISSOLVED - Poly

(A5) (36) (32} (B {Ca 0 (Co) () () (Eerrb) @) §

:Mr:) Ni) (Ag) (Se) (T1) (V) (Zn) (HgXTIO) ) Yiiardness) (Sifica)

WATER QUALITY DATA

Purge Start Time: UA:—

Pump/Bailer Inlet Depth:

Meas.

Method § | Purged (gal)

pH

E Cond (uS)

°F Temp °C

ORP
feidres

Diss O, (mg/1) |

Water Quality

4

3
2
1

R

A

7K

§4 |itg.2

0

0.00

720&’

10

5‘_ C ‘&ﬂ.‘if L ‘OL'QJUH ‘Ll D‘\+

[Casing) [Select A-G]

SAMPLER:

[Cumylative Totals|

|Circle

/W&ﬂm (D ( (SOI\

{(PRINTED NAME)

units]

IClarity, Color|

Jonple (oNeded Lvom  FAMM oot house on @\ch\\\(\g) AQock__

{(SIGNATURE})




FIELD SAMPLING DATA SHEET

ANCHOR 6650 5W Redwood Lane, Suite 333
QE A e Portland, OR 97224
Office:  (503) 670-1108 Fax:  (503) 670-1128
PROJECT NAME: Gasco Segment 2 Capture Zone Field Test WELLID: b)) .- ¢ -'ﬁcﬁ\
SITE ADDRESS: 7900 NW St. Helens Rd, Portland OR BLINDID: /<. \\ ]\ 1O (-
N DUPID: _ '
WINDFROM:] N | NE | E | SE | (3J] SW | W | NW | (LIGHED | MEDIUM |  HEAVY
WEATHER:| SUNNY €touhy—|  RAIN 7| TEMPERATURE:| °F #5”. °C
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 f1) [Product Thicknass] __ [Water Colum] e i ot
Date Time DT-Bottom | DT-Product DT-Water DTP-DTW | DTB-DTW Volume (gal)
W/ elll 49 1[99~ 0 Hpy .90 | —— H4. 10 | X1 see Below
e, : . X3
Calfft= (din/2Px 0163 | 1"=  0.041 | 2= 0163 | 3= 0367 | 4'=  0.653 | 6'= 1469 | 10°= 4080 [ 12'=_ 5875
§ METHODS: (&) Submersible Pump B} Peristaltic Pump (C} Disposable Bailer (D) PVC/Tellon Bailer (E) Dedicated Balleg(F) Dedicaien plﬁp’" G Ottrer MWW
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) " | Sample Depth; |-l
Bottle Type Date Time Method% Amount & Volume mL |  Preservative fdrce| Ice | Filter l pH A
VOA Glass / 40 m} HCI YES | NO
Amber Glass /o : 250,500, 1L | (None) (HCD (FLSO,) | YES @~
White Poly | ¢} /11 /[0 [1:30 | ¢5- C E) (fﬁ?,\/aoo@“) ¢ Néne (?Egrj NG | Qa) %(f
Yellow Poly F : 250, 500, 1L H,50, YES NO
GreenPoly | |{ /n /lo 6_ ( 250,500, 1L @gl—i) (ﬁé\ @_:/ o | %
Red Total Poiyyy /i /(0| (= | (0 | 06 ENOD @G @] —] X
Red Diss. Poly | 1 /i{ /1) N [ (] meon CMo  w|GEY — | X
/) . 250, 500, 1L T YES
Total Bottles (include duplicate count): |- 5
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED l”ER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass {8021y (8260B) (BTEX) (NWTPH-Gx)
'Fg’g AMBER - Glass (PAH} (TPH-MCID)  {NWTPH-Ds)  (TPH-418.1) (Ol &Grease) (8081A) .
.29}5‘ WHITE - Poly {(pH) (Conductivity) (TDS} (TSS) (BOD) (Turbidity} (AEkaIinity)({HCO,jCO,) €y (S0 N0 \f\_r.?fl (%)
g % YELLOW - Poly (COD) (TOC) (Total PO,) (Total Keldahl Nitrogen) {NHj) (NO_JNOB-_— =
%D‘; GREEN - oly {Cyanide) - Totat, %rmﬁmm“ PN
S & || rEDTOTAL - Poly (AR ~(@Ey (BT B ACH By T (Cyo (el hPhy @Ag))(ﬁw.l)) (ND) {Ag) (&) (TT) (V) (Zn) M(l@(m))
RED DISSOLVED - Poly | (As) (8b) (Ba) (Be){fCa ) (Coy (Cr) (Cuy Felet) @ugn] (N5 (Ag) (Se) (1) (V) (Zn) (1 [g@(ﬁa) Hardness) (Sillca)
WATER QUALITY DATA  |Purge Start Time: {300 11/0§/(0 | €RP | Pump/Bailer Inlet Depth;
Meas. | Method ¥ | Purged (gal) pH E Cond (1S) | °F Temp °C | -©ther' Diss O, (mg/1)| Water Quality
4
3
2 . . .
1] [= J1oT46Te (.16 | TFox | |5 7« GaY o- & |<leor, colod!es
0 0.00
[Casing]  [Select A-G) [Cumulative'l‘otals] (Circle units|

[0 e \oa beom

SAMPLER:

P\s W\i}ﬁs (Yl\i’r QM“

Froo\ Totolizer P‘Z’c’cimpd

M o (D lﬁm\

(04109 G—

“’%//1}@ "Z,Q,MJ)

(PRINTED NAME)

o~ [/\ou(.‘s ot 39 G-RM

[Clarity, Col

lor]

(SIENATURT)




APEX LABS

12232 S.W. Garden Place, Tigard, OR 97223 Ph: 503-718-2323 Fax: 503-718-0333

CHAIN OF CUSTODY

Lab#

coc !_of{

Company: LA NC {/\m' P EA— Project Mgx: \e\&m @)m%c\ ProjectName: (30sers Sea S CFE | project# OOOORG~ DRK S,
Address: (46 50 S0 f%iﬂ(‘)gé fn #3332 %f\ﬂwé o Q?&z—? Phone: SO3ETO L Fa;;:%‘i)367©\() 18 Email: :\ R@.ﬂfﬁ&@fmcr\aom@q.(an
Sampled by: W%} = )L : e L35I REQUESE ; .
" 8!‘-515 -g;é’ ‘gs
e Locaton: N . s | B[RS 2l =Egg ol
o (o) v INRAARHERANHEH IR T
Otier . <12 |Z15]8] [Blalg|E|a|5|8 3|22 (5] | I eaAEs
Sle | e [E|S|E|E 8|5 |2|2(218|2(8 2 5)sd®s |5 |2|2| g HoEsEc
_ SAMPLE ID 3 8 E § 2 E % % 2|5 |S|5|8|8|8 Z|E 28 €88 ’g—u?‘ (&'f)gf\(w\J
GS- ILIDI0~6 Mo o7z (D | B X YA
6S - (1010~ F | x5 Y X ALA
65 - 1100~ % ss | WO 5 P w XXX
65 - (LI010~T s1an |5 X Y XIAIK
6S - (1L (010~10 pR10 || & Y X IXIALA
£S -~ 1010~ L{ n%30 L | & X YIRIATR
N
GS- (L1010~ {EA /070D w;_ K AXX
/ '_/ S ___--—-—"-_'-—-'-‘-—/
/ ’/ n __________.__-—--‘"""_-_-'—_.
Normal Turh Around Time {TAT) = 7-10 Business Days (YEQ NO SPECIAL INSTRUCTIONS -L 0 o
r—C r\ i
24 HR 48SHR  T2HR Tofel erd Us rd ineloy Av“;mf\ Qa!&»o’
TAT Requested (circle) rga \\,\N’% i “"0“\' $ Chv'tj Cotrave
4 DAY . 5DAY Other: g“\ ﬂ}\o 1;-\@
SAMPLES ARE HELD FOR 30 DAYS C HYeav “:Q@ ‘“{ g \/7C‘ \é
RELINQUISHED BY RECEIVED BY: RELINQUISHED BY: RECEIVED BY:
Swnatu.re%zé m _)1‘- ﬂ }E{)A'O Signature: / 7 //ﬂ Date: /;‘7{‘2914 Signature: Date: Signature; Date:
Printed Name: ‘fb{ u"{'é {!;\)\ %5{}!\ Time: [OHOPrmtedName 4 f?nfﬁﬂ % Time: ff} 4%'P1mtedName: Time: Printed Name: Tme:
LA iz
Company: ‘dr‘v"\c,ifi il ( \) EA’ Company: /LT’?? J)( Company: Company:




L i

APEX LABS

12232 8. W. Garden Flace, Tigard, OR 97223 Ph: 503-718-2323 Fax: 503-718-0333

B e T L

CHAIN OF CUSTODY

coc _[ ofJ;'

Lab#

compr:_ANar A EA-

. ™, 4
Project Mgr: \S‘th f‘i}Q " <::3§ O,

Project# OG0~

ProjectNa.me:C“'f,CC‘ f‘l‘?{\ ’{77\ Q Z.
; o D n o - o
address: &80 S0 Q@mcpo‘l) 4372 Rrtlond OR 97oofpmone: 503 670 1105 | Fax 503 €70 13K |Emait { Rend o @ sncharaea . com
Sampled y: 7/ %C = T oA
= a0 =
CE% o —t3
Site Lo O % g s | £ |45 7 -%' g 55 0
ite Location: OR. WA z a . C|S 2T .08 ) Q_"'ZS} - 5
S1E Ll o] (218]. 18] |2]2|3|6855 |5 .| O HeofiiEs
Other: - b E E ..\El. g =] 2 ; 2 :é g g g% k7 é - V‘?% Jé%‘i
e " S| S |E|E|E v | 2|2 SIg|2|6|=|® ££@m E ©l N _ﬁ U oS 2|2
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12232 S.W. Garden Place

ApeX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Friday, December 3, 2010

John Renda

Anchor QEA, LLC Portland

6650 SW Redwood Lane Ste. 333
Portland, OR 97224

RE: GASCO-1DW-SEQ 2 C 2/ 000029-02

Enclosed are the results of analyses for work order A10K140, which was received by the laboratory on
11/8/2010 at 3:30:00PM.

Thank you for using Apex Labs. We appreciate your business and strive to provide the highest quality
services to the environmental industry.

If you have any questions concerning this report or the services we offer, please feel free to contact me by
email at: dthomas@apex-labs.com, or by phone at 503-718-2323.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

G‘U‘M‘/QM‘-/ custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 1 of 24
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

ANALYTICAL REPORT FOR SAMPLES

SAMPLE INFORMATION

Sample ID Laboratory ID Matrix Date Sampled Date Received

GS-110810-1 A10K140-01 Water 11/08/10 12:30 11/08/10 15:30
GS-110810-2 A10K140-02 Water 11/08/10 12:20 11/08/10 15:30
GS-110810-3 A10K140-03 Water 11/08/10 13:00 11/08/10 15:30
GS-110810-4 A10K140-04 Water 11/08/10 12:25 11/08/10 15:30
GS-110810-5 A10K140-05 Water 11/08/10 13:30 11/08/10 15:30

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 2 of 24



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

Anions by EPA 300.0/9056A (lon Chromatography)

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011177

Chloride 7.08 1.00 1.00 mg/L 1 11/09/10 14:45 300.0/9056A

Nitrate-Nitrogen ND 0.250 0.250 " " " "

Sulfate ND 1.00 1.00 " " " "
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011177

Chloride 17.1 1.00 1.00 mg/L 1 11/09/10 15:46 300.0/9056A

Nitrate-Nitrogen ND 0.250 0.250 " " " "

Sulfate ND 1.00 1.00 " " " "
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011177

Nitrate-Nitrogen ND 0.250 0.250 mg/L 1 11/09/10 16:07 300.0/9056A

Sulfate 28.5 1.00 1.00 " " " "
GS-110810-3 (A10K140-03RE1) Matrix: Water Batch: 1011225

Chloride 79.9 5.00 5.00 mg/L 1 11/12/10 01:38 300.0/9056A
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011177

Chloride 25.4 1.00 1.00 mg/L 1 11/09/10 16:27 300.0/9056A

Nitrate-Nitrogen ND 0.250 0.250 " " " "

Sulfate ND 1.00 1.00 " " " "
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011177

Chloride 4.65 1.00 1.00 mg/L 1 11/09/10 16:48 300.0/9056A

Nitrate-Nitrogen 0.536 0.250 0.250 " " " "

Sulfate 3.53 1.00 1.00 " " " "

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 3 of 24



12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02 Reported:
Portland, OR 97224 Project Manager; John Renda 12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

" Cyanide - Total (Aqueous) "

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011322

Cyanide, Total 0.100 0.00250 0.00500 mg/L 1 11/17/10 15:41 EPA 335.4
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011322

Cyanide, Total 0.122 0.00250 0.00500 mg/L 1 11/17/10 15:43 EPA 335.4
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011322

Cyanide, Total 0.0788 0.00250 0.00500 mg/L 1 11/17/10 15:52 EPA 335.4
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011322

Cyanide, Total 0.150 0.00250 0.00500 mg/L 1 11/17/10 15:53 EPA 335.4
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011322

Cyanide, Total 0.0225 0.00250 0.00500 mg/L 1 11/17/10 15:55 EPA 335.4
GS-110810-5 (A10K140-05RE1) Matrix: Water Batch: 1011322

Cyanide, Total 0.0251 0.00250 0.00500 mg/L 1 11/17/10 16:17 EPA 335.4

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 4 of 24




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

Cyanide - Weak Acid Dissociable (WAD) (Aqueous)

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0282 0.00500 0.0100 mg/L 1 11/16/10 16:49 SM 4500-CN (I/E) R-08
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0209 0.00500 0.0100 mg/L 1 11/16/10 16:53 SM 4500-CN (I/E) R-08
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0198 0.00500 0.0100 mg/L 1 11/16/10 16:55 SM 4500-CN (I/E) R-08
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0309 0.00500 0.0100 mg/L 1 11/16/10 16:56 SM 4500-CN (I/E) R-08
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0297 0.00500 0.0100 mg/L 1 11/16/10 17:01 SM 4500-CN (I/E) R-08

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 5 of 24



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

Project Number:

Project Manager:

GASCO-1DW-SEQ2C2
000029-02 Reported:
John Renda 12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

Cyanide - Free (Aqueous) "

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011198

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/10/10 16:05 ASTM D 4282
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011198

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/10/10 16:07 ASTM D 4282
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011198

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/10/10 16:07 ASTM D 4282
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011198

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/10/10 16:12 ASTM D 4282
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011198

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/10/10 16:12 ASTM D 4282

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 6 of 24




12232 S.W. Garden Place
ApeX LabS Tigard, OR 97223

503-718-2323 Phone

503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02 Reported:
Portland, OR 97224 Project Manager; John Renda 12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

I Total Metals by EPA 6020 (ICPMS) |
Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011233
Calcium 71.6 0.250 1.00 mg/L 10 11/12/10 16:00 EPA 6020
Iron 40.5 0.100 0.500
Magnesium 26.3 0.100 0.500
Manganese 3.01 0.00333 0.0100
Potassium 6.23 0.100 1.00
Sodium 17.2 0.200 1.00
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011233
Calcium 54.1 0.250 1.00 mg/L 10 11/12/10 16:18 EPA 6020
Iron 43.0 0.100 0.500
Magnesium 39.0 0.100 0.500
Manganese 1.96 0.00333 0.0100
Potassium 3.90 0.100 1.00
Sodium 19.7 0.200 1.00
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011233
Calcium 58.5 0.250 1.00 mg/L 10 11/12/10 16:21 EPA 6020
Iron 31.1 0.100 0.500
Magnesium 29.2 0.100 0.500
Manganese 2.60 0.00333 0.0100
Potassium 2.71 0.100 1.00
Sodium 76.8 0.200 1.00
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011233
Calcium 56.2 0.250 1.00 mg/L 10 11/12/10 16:24 EPA 6020
Iron 43.5 0.100 0.500
Magnesium 29.1 0.100 0.500
Manganese 3.29 0.00333 0.0100
Potassium 3.29 0.100 1.00
Sodium 15.3 0.200 1.00
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011233
Calcium 6.13 0.0250 0.100 mg/L 1 11/12/10 16:27 EPA 6020
Iron 0.383 0.0100 0.0500
Magnesium 2.08 0.0100 0.0500
Manganese 0.0181 0.000333 0.00100
Potassium 0.938 0.0100 0.100
Sodium 4.92 0.0200 0.100
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 7 of 24




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

Portland, OR 97224

6650 SW Redwood Lane Ste. 333

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02

Project Manager: John Renda

Reported:
12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS)

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011223
Calcium 77.2 0.250 1.00 mg/L 10 11/12/10 14:01 EPA 6020 (Diss)
Iron 42.2 0.100 0.500
Magnesium 27.9 0.100 0.500
Manganese 3.15 0.00333 0.0100
Potassium 6.45 0.0100 0.100 1 11/11/10 16:45
Sodium 18.2 0.200 1.00 10 11/12/10 14:01
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011223
Calcium 577 0.250 1.00 mg/L 10 11/12/10 14:07 EPA 6020 (Diss)
Iron 42.5 0.100 0.500
Magnesium 39.9 0.100 0.500
Manganese 2.05 0.00333 0.0100
Potassium 3.89 0.0100 0.100 1 11/11/10 16:54
Sodium 20.1 0.200 1.00 10 11/12/10 14:07
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011223
Calcium 62.7 0.250 1.00 mg/L 10 11/12/10 14:10 EPA 6020 (Diss)
Iron 31.9 0.100 0.500
Magnesium 30.8 0.100 0.500
Manganese 2.75 0.00333 0.0100
Potassium 2.80 0.0100 0.100 1 11/11/10 16:57
Sodium 81.2 0.200 1.00 10 11/12/10 14:10
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011223
Calcium 58.8 0.250 1.00 mg/L 10 11/12/10 14:30 EPA 6020 (Diss)
Iron 43.4 0.100 0.500
Magnesium 30.0 0.100 0.500
Manganese 3.34 0.00333 0.0100
Potassium 3.32 0.0100 0.100 1 11/11/10 17:00
Sodium 15.6 0.200 1.00 10 11/12/10 14:30
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011223
Calcium 6.68 0.0250 0.100 mg/L 1 11/11/10 17:06 EPA 6020 (Diss)
Iron 0.156 0.0100 0.0500
Magnesium 2.15 0.0100 0.0500
Manganese 0.0111 0.000333 0.00100 11/12/10 14:33
Potassium 1.04 0.0100 0.100 11/11/10 17:06
Sodium 5.22 0.0200 0.100

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 8 of 24



12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02 Reported:
Portland, OR 97224 Project Manager; John Renda 12/03/10 10:28

ANALYTICAL SAMPLE RESULTS

" Conventional Chemistry Parameters "

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-110810-1 (A10K140-01) Matrix: Water Batch: 1011197
Total Alkalinity 374 20.0 20.0 mg CaCO3/L 1 11/10/10 11:30 SM 2320 B
Bicarbonate Alkalinity 374 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-110810-2 (A10K140-02) Matrix: Water Batch: 1011197
Total Alkalinity 359 20.0 20.0 mg CaCO3/L 1 11/10/10 11:30 SM 2320 B
Bicarbonate Alkalinity 359 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-110810-3 (A10K140-03) Matrix: Water Batch: 1011197
Total Alkalinity 353 20.0 20.0 mg CaCO3/L 1 11/10/10 11:30 SM 2320 B
Bicarbonate Alkalinity 353 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-110810-4 (A10K140-04) Matrix: Water Batch: 1011197
Total Alkalinity 299 20.0 20.0 mg CaCO3/L 1 11/10/10 11:30 SM 2320 B
Bicarbonate Alkalinity 299 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-110810-5 (A10K140-05) Matrix: Water Batch: 1011197
Total Alkalinity 27.6 20.0 20.0 mg CaCO3/L 1 11/10/10 11:30 SM 2320 B
Bicarbonate Alkalinity 27.6 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 9 of 24




Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

|| Anions by EPA 300.0/9056A (lon Chromatography)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011177 - Method Prep: Aq Water
Blank (1011177-BLK1) Prepared: 11/09/10 12:23  Analyzed: 11/09/10 14:04
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 --- - - --- -—- -
Nitrate-Nitrogen ND  0.250 0.250 - - - --- - -
Sulfate ND 1.00 1.00 --- --- --- --- ---
LCS (1011177-BS1) Prepared: 11/09/10 12:23  Analyzed: 11/09/10 14:25
300.0/9056A
Chloride 3.74 1.00 1.00 mg/L 1 4.00 - 94 90-110% --- ---
Nitrate-Nitrogen 0.919 0.250 0.250 1.00 --- 92 - ---
Sulfate 4.10 1.00 1.00 4.00 - 102 - -
Duplicate (1011177-DUP1) Prepared: 11/09/10 12:23  Analyzed: 11/09/10 15:06
QC Source Sample: GS-110810-1 (A10K140-01)
300.0/9056A
Chloride 7.06 1.00 1.00 mg/L 1 7.08 - 03  15%
Nitrate-Nitrogen ND 0.250 0.250 - ND - - 15%
Sulfate ND 1.00 1.00 ND --- 15%
Matrix Spike (1011177-MS1) Prepared: 11/09/10 12:23  Analyzed: 11/09/10 15:26
QC Source Sample: GS-110810-1 (A10K140-01)
300.0/9056A
Chloride 11.3 1.11 1.11 mg/L 1 4.44 7.08 95 80-120% ---
Nitrate-Nitrogen 1.05  0.278 0.278 1.11 ND 95 - -
Sulfate 4.62 1.11 1.11 4.44 ND 104 --- ---
Batch 1011225 - Method Prep: Aq Water
Blank (1011225-BLK1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 01:58
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 - - - - - -
Nitrate-Nitrogen ND  0.250 0.250 --- -—- - --- -—- -—-
Sulfate ND 1.00 1.00 - - - - - -
LCS (1011225-BS1) Prepared: 11/11/10 11:39 Analyzed: 11/12/10 02:19
300.0/9056A
Chloride 3.67 1.00 1.00 mg/L 1 4.00 - 92 90-110% - -
Nitrate-Nitrogen 0.908 0.250 0.250 1.00 - 91 - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 10 of 24



12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Anions by EPA 300.0/9056A (lon Chromatography)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011225 - Method Prep: Aq Water
LCS (1011225-BS1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 02:19
Sulfate 4.33 1.00 1.00 mg/L 4.00 - 108 - ---
Duplicate (1011225-DUP1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 02:40
QC Source Sample: Other (A10K151-01RE1)
300.0/9056A
Chloride 31.7 5.00 5.00 mg/L 1 31.6 --- 0.5 15%
Nitrate-Nitrogen 2.50 1.25 1.25 --- 2.50 - --- 02 15%
Sulfate 110 5.00 5.00 110 - 03  15%
Duplicate (1011225-DUP2) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 04:02
QC Source Sample: Other (A10K177-06)
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 ND - 15%
Nitrate-Nitrogen ND 0.250 0.250 - ND - - 15%
Sulfate ND 1.00 1.00 ND - 15%
Matrix Spike (1011225-MS1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 03:00
QC Source Sample: Other (A10K151-01RE1)
300.0/9056A
Chloride 51.4 5.00 5.00 mg/L 1 20.0 31.6 99 80-120% -
Nitrate-Nitrogen 7.20 1.25 1.25 5.00 2.50 94 --- ---
Sulfate 130 5.00 5.00 20.0 110 97 - ---
Matrix Spike (1011225-MS2) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 04:22
QC Source Sample: Other (A10K177-06)
300.0/9056A
Chloride 423 1.11 1.11 mg/L 1 4.44 ND 95 80-120% -
Nitrate-Nitrogen 1.04 0.278 0.278 1.11 ND 94 -—- ---
Sulfate 4.88 1.11 1.11 4.44 ND 110 - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 11 of 24



12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02 Reported:
Portland, OR 97224 Project Manager; John Renda 12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

" Cyanide - Total (Aqueous) "

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011322 - Latchat Micro Dist - aqueous Water
Blank (1011322-BLK2) Prepared: 11/17/10 09:30 Analyzed: 11/17/10 15:47
EPA 3354
Cyanide, Total ND 0.00250  0.00500 mg/L 1 - - - - - -
LCS (1011322-BS1) Prepared: 11/17/10 09:30 Analyzed: 11/17/10 15:29
EPA 3354
Cyanide, Total 0.189 0.00250  0.00500 mg/L 1 0.200 - 95 90-110% - -
Duplicate (1011322-DUP2) Prepared: 11/17/10 09:30 Analyzed: 11/17/10 15:59
QC Source Sample: Other (A10K200-02)
EPA 3354
Cyanide, Total 0.0826 0.00250  0.00500 mg/L 1 - 0.0839 - - 2 10%
Duplicate (1011322-DUP3) Prepared: 11/17/10 09:30 Analyzed: 11/17/10 16:16
QC Source Sample: Other (A10K132-01)
EPA 3354
Cyanide, Total 0.0450 0.00250  0.00500 mg/L 1 - 0.0456 - - 1 10%
Matrix Spike (1011322-MS2) Prepared: 11/17/10 09:30 Analyzed: 11/17/10 16:01
QC Source Sample: Other (A10K200-02)
EPA 3354
Cyanide, Total 0.268 0.00255  0.00510 mg/L 1 0.204 0.0839 90 90-110% - -
Matrix Spike (1011322-MS3) Prepared: 11/17/10 09:30 Analyzed: 11/17/10 16:14
QC Source Sample: Other (A10K132-01)
EPA 335.4
Cyanide, Total 0.179 0.00255  0.00510 mg/L 1 0.204 0.0456 66 90-110% - - Q-01
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 12 of 24




Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

Portland, OR 97224

6650 SW Redwood Lane Ste. 333

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02

Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Cyanide - Weak Acid Dissociable (WAD) (Aqueous)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011304 - Latchat Micro Dist - aqueous Water
Blank (1011304-BLK1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:46
SM 4500-CN (I/E)

Cyanide, WAD ND  0.00500 0.0100 mg/L 1 - - - - - - R-08
LCS (1011304-BS2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:32
SM 4500-CN (I/E)

Cyanide, WAD 0.214 0.0300 0.0600 mg/L 6 0.200 - 107 90-110% - - R-08
Duplicate (1011304-DUP1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:50
QC Source Sample: GS-110810-1 (A10K140-01)
SM 4500-CN (I/E)

Cyanide, WAD 0.0190 0.00500 0.0100 mg/L 1 - 0.0282 - - 39 10% Q-17,R-08
Duplicate (1011304-DUP2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:29
QC Source Sample: Other (A10K200-05)
SM 4500-CN (I/E)

Cyanide, WAD 0.0339 0.00500 0.0100 mg/L 1 - 0.0387 - - 13 10% Q-17,R-08
Matrix Spike (1011304-MS1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:52
QC Source Sample: GS-110810-1 (A10K140-01)
SM 4500-CN (I/E)

Cyanide, WAD 0.210 0.00521 0.0104 mg/L 1 0.208 0.0282 87 80-120% -—- - R-08
Matrix Spike (1011304-MS2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:31
QC Source Sample: Other (A10K200-05)
SM 4500-CN (I/E)

Cyanide, WAD 0.227 0.00521 0.0104 mg/L 1 0.208 0.0387 90 80-120% - - R-08

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 13 of 24



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Cyanide - Free (Aqueous)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011198 - Microdiffusion Water
Blank (1011198-BLK1) Prepared: 11/10/10 10:30 Analyzed: 11/10/10 16:00
ASTM D 4282

Cyanide, Free ND  0.00200  0.00500 mg/L 1 - - S —
LCS (1011198-BS1) Prepared: 11/10/10 10:30 Analyzed: 11/10/10 16:00
ASTM D 4282

Cyanide, Free 0.0643 0.00200  0.00500 mg/L 1 0.0667 - 96 85-115% - -
Duplicate (1011198-DUP1) Prepared: 11/10/10 10:30 Analyzed: 11/10/10 16:06
QC Source Sample: GS-110810-1 (A10K140-01)
ASTM D 4282

Cyanide, Free ND 0.00200  0.00500 mg/L 1 - ND - - 20%
Matrix Spike (1011198-MS1) Prepared: 11/10/10 10:30 Analyzed: 11/10/10 16:06
QC Source Sample: GS-110810-1 (A10K140-01)
ASTM D 4282

Cyanide, Free 0.0604 0.00200  0.00500 mg/L 1 0.0667 ND 91 80-120% --- -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 14 of 24



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02

Project Man

ager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011233 - EPA 3015A Water
Blank (1011233-BLK1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 15:19
EPA 6020
Calcium 0.0336 0.0250 0.100 mg/L 1 - - - - J
Iron ND  0.0100 0.0500 -- -—- -—- -—- -—-
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium ND 0.0100 0.100 - - - - - -
Sodium ND  0.0200 0.100 -—- - - - -
LCS (1011233-BS1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 15:22
EPA 6020
Calcium 5.59  0.0250 0.100 mg/L 1 5.56 101 80-120% -
Iron 5.58 0.0100 0.0500 - 100 -
Magnesium 5.61 0.0100 0.0500 - 101 - -
Manganese 0.0526 0.000333  0.00100 0.0556 95 -—-
Potassium 5.63  0.0100 0.100 5.56 101 -
Sodium 5.58 0.0200 0.100 -—- 100 -—-
Duplicate (1011233-DUP1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 16:12
QC Source Sample: GS-110810-1 (A10K140-01)
EPA 6020
Calcium 73.5  0.250 1.00 mg/L 10 71.6 - 3 20%
Iron 419  0.100 0.500 -—- 40.5 - 3 20%
Magnesium 27.2  0.100 0.500 - 26.3 - - 3 20%
Manganese 3.11 0.00333 0.0100 -- 3.01 - 3 20%
Potassium 6.36  0.100 1.00 - 6.23 - 2 20%
Sodium 17.8  0.200 1.00 - 17.2 - 3 20%
Matrix Spike (1011233-MS1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 16:15
QC Source Sample: GS-110810-1 (A10K140-01)
EPA 6020
Calcium 78.6  0.250 1.00 mg/L 10 5.56 71.6 126 75-125% - Q-03
Iron 46.7  0.100 0.500 40.5 112 - -
Magnesium 324 0.100 0.500 26.3 110 -
Manganese 3.10 0.00333 0.0100 0.0556 3.01 154 - - Q-02
Potassium 12.0  0.100 1.00 5.56 6.23 103 - -
Sodium 23.1  0.200 1.00 17.2 105 - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS) ||

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011233 - EPA 3015A Water
Matrix Spike (1011233-MS2) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 16:52
QC Source Sample: Other (A10K177-01)
EPA 6020
Calcium 83.5 0.250 1.00 mg/L 10 5.56 76.5 126 75-125% --- Q-03
Tron 484  0.100 0.500 42.4 107 - -
Magnesium 346 0.100 0.500 28.5 110 - -
Manganese 3.32 0.00333 0.0100 0.0556 3.24 152 --- - Q-03
Potassium 12.5 0.100 1.00 5.56 6.69 104 - ---
Sodium 24.0  0.200 1.00 18.2 104 - -
Post Spike (1011233-PS1) Prepared: 11/12/10 16:58 Analyzed: 11/12/10 17:26
QC Source Sample: GS-110810-1 (A10K140-01)
EPA 6020
Calcium 84200 ug/L 10 23300 60000 104 75-125% -
Post Spike (1011233-PS2) Prepared: 11/12/10 16:58 Analyzed: 11/12/10 17:31
QC Source Sample: Post Spike (A10K177-01)
EPA 6020
Calcium 84400 ug/L 10 22200 61200 104 75-125% -
Manganese 3470 889 2590 99 80-120% -
Post Spike (1011233-PS3) Prepared: 11/15/10 21:40 Analyzed: 11/15/10 21:45
QC Source Sample: GS-110810-1 (A10K140-01)
EPA 6020
Manganese 2060 ug/L 10 1000 1350 71 80-120% - Q-02

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 16 of 24




Apex Labs

503-718-0333 Fax

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS) ||

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011223 - EPA 3015A - Dissolved Water
Blank (1011223-BLK1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:18
EPA 6020 (Diss)
Calcium ND  0.0250 0.100 mg/L 1 - - - -
Iron ND  0.0100 0.0500 -—- -—- - -—-
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium 0.0157 0.0100 0.100 - --- --- - --- --- J
Sodium ND  0.0200 0.100 -—- - - -—-
Blank (1011223-BLK2) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:21
EPA 6020 (Diss)
Calcium ND  0.0250 0.100 mg/L 1 - - - - - -
Iron ND  0.0100 0.0500 -—- -—- - -—-
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - -—- - - - -—-
Potassium 0.0196 0.0100 0.100 - --- --- - --- --- J
Sodium ND  0.0200 0.100 -—- - - -—-
LCS (1011223-BS1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:24
EPA 6020 (Diss)
Calcium 5.50  0.0250 0.100 mg/L 1 5.56 - 99 80-120% -
Iron 5.44  0.0100 0.0500 - 98 - -
Magnesium 5.63 0.0100 0.0500 - 101 - -
Manganese 0.0515 0.000333  0.00100 0.0556 - 93 - -
Potassium 5.70  0.0100 0.100 5.56 - 102 85-115% -
Sodium 5.61 0.0200 0.100 - 101 80-120% -
Duplicate (1011223-DUP1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:39
QC Source Sample: Other (A10K043-04)
EPA 6020 (Diss)
Calcium 3.52  0.0250 0.100 mg/L 1 3.42 - 3 20%
Iron 0.0382 0.0100 0.0500 0.0432 - 12 20% J
Magnesium 3.17 0.0100 0.0500 - 3.09 - - 3 20%
Manganese 0.0127 0.000333  0.00100 0.0126 - 1 20%
Potassium 0.839 0.0100 0.100 0.810 - 4 20%
Sodium 2.73  0.0200 0.100 2.66 - 2 20%

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 17 of 24



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223

503-718-2323 Phone

503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes

Batch 1011223 - EPA 3015A - Dissolved Water

Matrix Spike (1011223-MS1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:42

QC Source Sample: Other (A10K043-04)

EPA 6020 (Diss)
Calcium 9.05 0.0250 0.100 mg/L 1 5.56 342 101 75-125% - -
Iron 5.51 0.0100 0.0500 0.0432 98 - ---
Magnesium 8.75 0.0100 0.0500 3.09 102 - -
Manganese 0.0642 0.000333  0.00100 0.0556 0.0126 93 - -
Potassium 6.53 0.0100 0.100 5.56 0.810 103 70-130% - ---
Sodium 8.30  0.0200 0.100 2.66 101 75-125% - -—-

Matrix Spike (1011223-MS2) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 17:46

QC Source Sample: Other (A10K177-07)

EPA 6020 (Diss)
Tron 5.53  0.0100 0.0500 mg/L 1 5.56 0.132 97 75-125% - -
Magnesium 7.80 0.0100 0.0500 2.07 103 - -
Manganese 0.0624 0.000333  0.00100 0.0556 0.0116 91 - -
Potassium 6.96 0.0100 0.100 5.56 1.04 106 70-130% - -
Sodium 10.6  0.0200 0.100 4.88 102 75-125% - ---

Matrix Spike (1011223-MS3) Prepared: 11/11/10 10:04 Analyzed: 11/12/10 14:57

QC Source Sample: Other (A10K177-07)

EPA 6020 (Diss)
Calcium 120  0.125 0.500 mg/L 5 5.56 6.55 97 75-125% - - Q-16

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

QUALITY CONTROL (QC) SAMPLE RESULTS

Conventional Chemistry Parameters "

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes

Batch 1011197 - Method Prep: Aq Water

Blank (1011197-BLK1) Prepared: 11/10/10 09:44 Analyzed: 11/10/10 11:30

SM 2320 B
Total Alkalinity ND 20.0 20.0 mg CaCO3/L 1 --- --- --- -
Bicarbonate Alkalinity ND 20.0 20.0 - - - --- - -—-
Carbonate Alkalinity ND 20.0 20.0 - - - - - -
Hydroxide Alkalinity ND 20.0 20.0 - - - --- - -

LCS (1011197-BS1) Prepared: 11/10/10 09:44 Analyzed: 11/10/10 11:30

SM 2320 B
Total Alkalinity 239 20.0 20.0 mg CaCO3/L 1 236 - 101 85-115% - -
Bicarbonate Alkalinity ND 20.0 20.0 0.00100 - 0-200% - -
Carbonate Alkalinity 238 20.0 20.0 236 --- 101 --- -
Hydroxide Alkalinity ND 20.0 20.0 0.00100 --- --- ---

Duplicate (1011197-DUP1) Prepared: 11/10/10 09:44 Analyzed: 11/10/10 11:30

QC Source Sample: Other (A10K155-07)

SM 2320 B
Total Alkalinity 394 20.0 20.0 mg CaCO3/L 1 47.0 --- 18 20%
Bicarbonate Alkalinity 39.4 20.0 20.0 - 47.0 - - 18 20%
Carbonate Alkalinity ND 20.0 20.0 - ND - - 20%
Hydroxide Alkalinity ND 20.0 20.0 --- ND -—- --- 20%

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 19 of 24



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

SAMPLE PREPARATION INFORMATION

Anions by EPA 300.0/9056A (lon Chromatography)

Prep: Method Prep: Aq Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011177
A10K140-01 Water 300.0/9056A 11/08/10 12:30 11/09/10 13:31 10mL/10mL 10mL/10mL 1.00
A10K140-02 Water 300.0/9056A 11/08/10 12:20 11/09/10 13:31 10mL/10mL 10mL/10mL 1.00
A10K140-03 Water 300.0/9056A 11/08/10 13:00 11/09/10 13:31 10mL/10mL 10mL/10mL 1.00
A10K140-04 Water 300.0/9056A 11/08/10 12:25 11/09/10 13:31 10mL/10mL 10mL/10mL 1.00
A10K140-05 Water 300.0/9056A 11/08/10 13:30 11/09/10 13:31 10mL/10mL 10mL/10mL 1.00
Batch: 1011225
A10K140-03RE1 Water 300.0/9056A 11/08/10 13:00 11/11/10 11:39 2mL/10mL 10mL/10mL 5.00
" Cyanide - Total (Aqueous)
Prep: Latchat Micro Dist - agueous Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011322
A10K140-01 Water EPA 335.4 11/08/10 12:30 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K140-02 Water EPA 335.4 11/08/10 12:20 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K140-03 Water EPA 335.4 11/08/10 13:00 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K140-04 Water EPA 335.4 11/08/10 12:25 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K140-05 Water EPA 3354 11/08/10 13:30 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K140-05RE1 Water EPA 335.4 11/08/10 13:30 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
i Cyanide - Weak Acid Dissociable (WAD) (Aqueous)
Prep: Latchat Micro Dist - agueous Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011304
A10K140-01 Water SM 4500-CN (I/E) 11/08/10 12:30 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K140-02 Water SM 4500-CN (I/E) 11/08/10 12:20 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K140-03 Water SM 4500-CN (I/E) 11/08/10 13:00 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K140-04 Water SM 4500-CN (I/E) 11/08/10 12:25 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K140-05 Water SM 4500-CN (I/E) 11/08/10 13:30 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
" Cyanide - Free (Aqueous)
Prep: Microdiffusion Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011198
A10K140-01 Water ASTM D 4282 11/08/10 12:30 11/10/10 10:30 3mL/3mL 3mL/3mL 1.00

Apex Laboratories

D

Darwin Thomas, Business Development Director

custody document. This analytical report must be reproduced in its entirety.

The results in this report apply to the samples analyzed in accordance with the chain of
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

SAMPLE PREPARATION INFORMATION

Cyanide - Free (Aqueous)

Prep: Microdiffusion Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
A10K140-02 Water ASTM D 4282 11/08/10 12:20 11/10/10 10:30 3mL/3mL 3mL/3mL 1.00
A10K140-03 Water ASTM D 4282 11/08/10 13:00 11/10/10 10:30 3mL/3mL 3mL/3mL 1.00
A10K140-04 Water ASTM D 4282 11/08/10 12:25 11/10/10 10:30 3mL/3mL 3mL/3mL 1.00
A10K140-05 Water ASTM D 4282 11/08/10 13:30 11/10/10 10:30 3mL/3mL 3mL/3mL 1.00
i Total Metals by EPA 6020 (ICPMS)
Prep: EPA 3015A Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011233
A10K140-01 Water EPA 6020 11/08/10 12:30 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K140-02 Water EPA 6020 11/08/10 12:20 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K140-03 Water EPA 6020 11/08/10 13:00 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K140-04 Water EPA 6020 11/08/10 12:25 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K140-05 Water EPA 6020 11/08/10 13:30 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
i Dissolved Metals by EPA 6020 (ICPMS)
Prep: EPA 3015A - Dissolved Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011223
A10K140-01 Water EPA 6020 (Diss) 11/08/10 12:30 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K140-02 Water EPA 6020 (Diss) 11/08/10 12:20 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K140-03 Water EPA 6020 (Diss) 11/08/10 13:00 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K140-04 Water EPA 6020 (Diss) 11/08/10 12:25 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K140-05 Water EPA 6020 (Diss) 11/08/10 13:30 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
" Conventional Chemistry Parameters
Prep: Method Prep: Aq Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011197
A10K140-01 Water SM 2320 B 11/08/10 12:30 11/10/10 09:44 50mL/50mL 50mL/50mL NA
A10K140-02 Water SM 2320 B 11/08/10 12:20 11/10/10 09:44 50mL/50mL 50mL/50mL NA
A10K140-03 Water SM 2320 B 11/08/10 13:00 11/10/10 09:44 50mL/50mL 50mL/50mL NA
A10K140-04 Water SM 2320 B 11/08/10 12:25 11/10/10 09:44 50mL/50mL 50mL/50mL NA
A10K140-05 Water SM 2320 B 11/08/10 13:30 11/10/10 09:44 50mL/50mL 50mL/50mL NA

Apex Laboratories

Daus]

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02 Reported:
Portland, OR 97224 Project Manager; John Renda 12/03/10 10:28

Notes and Definitions

Qualifiers:

J Estimated Result . Result detected below the lowest point of the calibration curve, but above the specified MDL.
Q-01 Percent recovery and/or RPD is outside acceptance limits.

Q-02 Spike recovery is outside of established control limits due to sample matrix interference.

Q-03 Percent recovery and/or RPD is outside control limits due to the high concentration of analyte present in the sample.
Q-16 Reanalysis of an original Batch QC sample.

Q-17 RPD between original and duplicate sample is outside of established control limits.

R-08 Reporting level raised due to potential high bias associated with the low end of the calibration curve.

Notes and Conventions:

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. Results listed as 'wet' or without 'dry'designation are not dry weight corrected.
RPD Relative Percent Difference

MDL If MDL is not listed, data has been evaluated to the Method Reporting Limit only.
WMSC  Water Miscible Solvent Correction has been applied to Results and MRLs for volatiles soil samples per EPA 8000C.

Batch In cases where there is insufficient sample provided for Sample Duplicates and/or Matrix Spikes, a Lab Control Sample Duplicate (LCS
QC Dup) is analyzed to demonstrate accuracy and precision of the extraction and analysis.
Blank Apex assesses blank data for potential high bias down to a level equal to %2 the method reporting limit (MRL), except for conventional

Policy chemistry and HCID analyses which are assessed only to the MRL. Sample results flagged with a B or B-02 qualifier are potentially
biased high if they are less than ten times the level found in the blank for inorganic analyses or less than five times the level found in the
blank for organic analyses.

For accurate comparison of volatile results to the level found in the blank; water sample results should be divided by the dilution factor,
and soil sample results should be divided by 1/50 of the sample dilution to account for the sample prep factor.

Results qualified as reported below the MRL may include a potential high bias if associated with a B or B-02 qualified blank. B and B-02
qualifications are not applied to J qualified results reported below the MRL.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director Page 22 of 24




Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

6650 SW Redwood Lane Ste. 333

Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28
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The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02
Project Manager: John Renda

Reported:
12/03/10 10:28

APEX LAES EIFT M

Clicnt: ﬂ'hr‘“qu P Elemant WOE: ALD "Z—f Ho

ProjectProject #: R i e

Delivery info:
DateTime Received: ||[F10 @ 1980 By ;[-5
Delivered by:  Apex Dnuriarg:_ Client ___ FedEx___ UPS __ DHL ___ Other

Courier/Client Mame or Afe Bill §

Coilee Inspected hy: -:-T_"F'_“'. @[T Q@
Chain of Custody: ‘
Included? Yesy” Mo Signed/Duted by Client? Yes 2 No_
SignedDated by Apex Personnel? Ym£ Mo ___
Conlers: Mo, of Coolers: |

Cooler #1 Cooler #7 Cooler #3 Loolar #4
Tempernture (dog. ©) L'l‘ | 6 ._.-l
Received on lee? (Y/N) Y “
Temp. Blanks? (¥/N) ) g B
lee Type: (GelReal'Other) Wral ¥
Condition: ;aé]lﬂ"‘_ Q;;mL
lce ce
Samples Tnspection: Inspected Tiy: TTL:! @ |7 £

All Samples Intact? 'I'I:Sé.i‘hrﬂ _ Comments:_

Bottle Labels/iCOCs agree? Yes'i/ Mo Comments:

Containers Appropriate for Analysis? Yﬁ¥N0 _ Comments:

Do WO Vials have Visible Headspaec?  Yes _ No £ MA
Comments
Water Bamples: pH Checked and Appropriate (except YOAs): ‘fcs'}{’No_‘NA

Comments:

Additienal Infommation;

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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12232 S.W. Garden Place

ApeX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Wednesday, December 15, 2010

John Renda

Anchor QEA, LLC Portland

6650 SW Redwood Lane Ste. 333
Portland, OR 97224

RE: GASCO-1DW-SEQ 2 C 2 /000029-02.28 3A

Enclosed are the results of analyses for work order A10K177, which was received by the laboratory on
11/10/2010 at 10:40:00AM.

Thank you for using Apex Labs. We appreciate your business and strive to provide the highest quality
services to the environmental industry.

If you have any questions concerning this report or the services we offer, please feel free to contact me by
email at: dthomas@apex-labs.com, or by phone at 503-718-2323.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

G‘U‘M‘/QM‘-/ custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director Page 1 of 28
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12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

ANALYTICAL REPORT FOR SAMPLES

SAMPLE INFORMATION

Sample ID Laboratory ID Matrix Date Sampled Date Received

GS-111010-6 A10K177-01 Water 11/10/10 07:30 11/10/10 10:40
GS-111010-7 A10K177-02 Water 11/10/10 07:35 11/10/10 10:40
GS-111010-8 A10K177-03 Water 11/10/10 07:45 11/10/10 10:40
GS-111010-9 A10K177-04 Water 11/10/10 07:50 11/10/10 10:40
GS-111010-10 A10K177-05 Water 11/10/10 08:10 11/10/10 10:40
GS-111010-11 A10K177-06 Water 11/10/10 08:30 11/10/10 10:40
GS-111010-12 A10K177-07 Water 11/10/10 09:00 11/10/10 10:40

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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12232 S.W. Garden Place
ApeX LabS Tigard, OR 97223

503-718-2323 Phone

503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Managerj John Renda 12/04/10 07:35

ANALYTICAL CASE NARRATIVE

Work Order: A10K177
-- Total Metals --

Sample GS-111010-12 has two sets of results reported for total metals.

Two nitric acid preserved 250 mL poly bottles were received for this sample, and Apex was unable to determine which
bottle had been field filtered for dissolved metals. The dissolved metals for this sample are reported from a lab filtered
bottle. Both of the nitric bottles received were digested and analyzed for total metals, and the results from both tests are
reported. One result reflects total metals, the other field filtered dissolved metals. A comparison with the lab filtered
dissolved metals indicates that results reported as A10K177-07RE1 are probably from the field filtered bottle.

Evan Holloway
QA Manager
December 3, 2010

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director Page 3 of 28




12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

I Anions by EPA 300.0/9056A (lon Chromatography) |

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011225
Chloride 7.30 1.00 1.00 mg/L 1 11/11/10 15:11 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate 24.2 1.00 1.00
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011225
Chloride 8.01 1.00 1.00 mg/L 1 11/11/10 15:32 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate ND 1.00 1.00
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011225
Nitrate-Nitrogen ND 0.250 0.250 mg/L 1 11/11/10 16:15 300.0/9056A
Sulfate 13.0 1.00 1.00
GS-111010-8 (A10K177-03RE1) Matrix: Water Batch: 1011225
Chloride 54.2 5.00 5.00 mg/L 1 11/12/10 05:23 300.0/9056A
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011225
Nitrate-Nitrogen ND 0.250 0.250 mg/L 1 11/11/10 16:35 300.0/9056A
Sulfate 13.0 1.00 1.00
GS-111010-9 (A10K177-04RE1) Matrix: Water Batch: 1011225
Chloride 53.7 5.00 5.00 mg/L 1 11/12/10 05:44 300.0/9056A
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011225
Chloride 17.6 1.00 1.00 mg/L 1 11/11/10 16:56 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate ND 1.00 1.00
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011225
Chloride ND 1.00 1.00 mg/L 1 11/11/10 17:16 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate ND 1.00 1.00
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011225
Chloride 4.29 1.00 1.00 mg/L 1 11/11/10 18:18 300.0/9056A
Nitrate-Nitrogen 0.572 0.250 0.250
Sulfate 3.44 1.00 1.00
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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Darwin Thomas, Business Development Director Page 4 of 28




12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

" Cyanide - Total (Aqueous) "

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011398

Cyanide, Total 0.0742 0.00500 0.00500 mg/L 1 11/19/10 15:43 EPA 335.4
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011398

Cyanide, Total 0.0877 0.00500 0.00500 mg/L 1 11/19/10 15:45 EPA 3354
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011398

Cyanide, Total 0.0709 0.00500 0.00500 mg/L 1 11/19/10 15:46 EPA 3354
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011398

Cyanide, Total 0.0659 0.00500 0.00500 mg/L 1 11/19/10 15:48 EPA 335.4
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011398

Cyanide, Total 0.165 0.00500 0.00500 mg/L 1 11/19/10 15:49 EPA 335.4
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011398

Cyanide, Total 0.00820 0.00500 0.00500 mg/L 1 11/19/10 15:57 EPA 3354
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011398

Cyanide, Total 0.00760 0.00500 0.00500 mg/L 1 11/19/10 15:58 EPA 3354

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 5 of 28




12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

I Cyanide - Weak Acid Dissociable (WAD) (Aqueous) |

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0141 0.00500 0.0100 mg/L 1 11/16/10 17:02 SM 4500-CN (I/E) R-08
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0249 0.00500 0.0100 mg/L 1 11/16/10 17:07 SM 4500-CN (I/E) R-08
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0278 0.00500 0.0100 mg/L 1 11/16/10 17:08 SM 4500-CN (I/E) R-08
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0334 0.00500 0.0100 mg/L 1 11/16/10 17:10 SM 4500-CN (I/E) R-08
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0416 0.00500 0.0100 mg/L 1 11/16/10 17:11 SM 4500-CN (I/E) R-08
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0273 0.00500 0.0100 mg/L 1 11/16/10 17:13 SM 4500-CN (I/E) R-08
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0351 0.00500 0.0100 mg/L 1 11/16/10 17:14 SM 4500-CN (I/E) R-08

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

" Cyanide - Free (Aqueous) "

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:03 ASTM D 4282
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:11 ASTM D 4282
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:11 ASTM D 4282
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:11 ASTM D 4282
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:12 ASTM D 4282
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:19 ASTM D 4282
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011230

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/11/10 19:20 ASTM D 4282

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

Project Number:

Project Manager:

GASCO-1DW-SEQ2C2
000029-02.28 3A
John Renda

Reported:
12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS) |

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011233
Calcium 76.5 0.250 1.00 mg/L 10 11/12/10 16:48 EPA 6020
Iron 424 0.100 0.500
Magnesium 28.5 0.100 0.500
Manganese 3.24 0.00333 0.0100
Potassium 6.69 0.100 1.00
Sodium 18.2 0.200 1.00
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011233
Calcium 64.1 0.250 1.00 mg/L 10 11/12/10 16:55 EPA 6020
Iron 41.1 0.100 0.500
Magnesium 23.9 0.100 0.500
Manganese 4.25 0.00333 0.0100
Potassium 5.17 0.100 1.00
Sodium 15.9 0.200 1.00
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011233
Calcium 55.7 0.250 1.00 mg/L 10 11/12/10 16:58 EPA 6020
Iron 209 0.100 0.500
Magnesium 333 0.100 0.500
Manganese 1.96 0.00333 0.0100
Potassium 3.03 0.100 1.00
Sodium 54.8 0.200 1.00
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011233
Calcium 56.1 0.250 1.00 mg/L 10 11/12/10 17:01 EPA 6020
Iron 20.5 0.100 0.500
Magnesium 33.2 0.100 0.500
Manganese 1.94 0.00333 0.0100
Potassium 3.03 0.100 1.00
Sodium 54.8 0.200 1.00
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011233
Calcium 56.2 0.250 1.00 mg/L 10 11/12/10 17:03 EPA 6020
Iron 41.1 0.100 0.500
Magnesium 28.2 0.100 0.500
Manganese 3.16 0.00333 0.0100
Potassium 3.46 0.100 1.00
Sodium 15.3 0.200 1.00

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 8 of 28




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A Reported:

Project Manager: John Renda

12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011233

Calcium 0.0478 0.0250 0.100 mg/L 1 11/12/10 17:07 EPA 6020 J

Iron ND 0.0100 0.0500

Magnesium ND 0.0100 0.0500

Manganese ND 0.000333 0.00100

Potassium 0.0139 0.0100 0.100 J

Sodium 0.0461 0.0200 0.100 J
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011233

Calcium 6.64 0.0250 0.100 mg/L 1 11/12/10 17:10 EPA 6020 X

Iron 0.431 0.0100 0.0500 X

Magnesium 2.20 0.0100 0.0500 X

Manganese 0.0214 0.000333 0.00100 X

Potassium 1.06 0.0100 0.100 X

Sodium 5.01 0.0200 0.100 X
GS-111010-12 (A10K177-07RE1) Matrix: Water Batch: 1011233

Calcium 6.37 0.0250 0.100 mg/L 1 11/12/10 17:13 EPA 6020 X

Iron 0.156 0.0100 0.0500 X

Magnesium 2.10 0.0100 0.0500 X

Manganese 0.0133 0.000333 0.00100 X

Potassium 1.01 0.0100 0.100 X

Sodium 4.86 0.0200 0.100 X

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
Daws)
Page 9 of 28

Darwin Thomas, Business Development Director



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Portland, OR 97224

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A Reported:

Project Manager: John Renda 12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS) |

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011223
Calcium 79.3 0.250 1.00 mg/L 10 11/12/10 14:36 EPA 6020 (Diss)
Iron 43.5 0.100 0.500
Magnesium 29.0 0.100 0.500
Manganese 3.32 0.00333 0.0100
Potassium 6.83 0.0100 0.100 " 1 11/11/10 17:19
Sodium 18.3 0.200 1.00 " 10 11/12/10 14:36
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011223
Calcium 64.6 0.250 1.00 mg/L 10 11/12/10 14:39 EPA 6020 (Diss)
Iron 42.0 0.100 0.500
Magnesium 23.6 0.100 0.500
Manganese 4.36 0.00333 0.0100
Potassium 5.00 0.100 1.00
Sodium 15.5 0.200 1.00
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011223
Calcium 59.0 0.250 1.00 mg/L 10 11/12/10 14:42 EPA 6020 (Diss)
Iron 21.4 0.100 0.500
Magnesium 34.7 0.100 0.500
Manganese 2.00 0.00333 0.0100
Potassium 2.97 0.100 1.00
Sodium 56.6 0.200 1.00
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011223
Calcium 58.3 0.250 1.00 mg/L 10 11/12/10 14:45 EPA 6020 (Diss)
Iron 21.2 0.100 0.500
Magnesium 339 0.100 0.500
Manganese 1.98 0.00333 0.0100
Potassium 2.94 0.100 1.00
Sodium 55.5 0.200 1.00
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011223
Calcium 58.8 0.250 1.00 mg/L 10 11/12/10 14:48 EPA 6020 (Diss)
Iron 42.7 0.100 0.500
Magnesium 29.2 0.100 0.500
Manganese 3.28 0.00333 0.0100
Potassium 3.53 0.100 1.00
Sodium 15.6 0.200 1.00

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 10 of 28



http:Potassium6.83

12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

I Dissolved Metals by EPA 6020 (ICPMS) |

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011223

Calcium 0.0306 0.0250 0.100 mg/L 1 11/12/10 14:51 EPA 6020 (Diss) 7

Iron 0.0162 0.0100 0.0500 " 11/11/10 17:40 J

Magnesium ND 0.0100 0.0500 11/12/10 14:51

Manganese 0.000467 0.000333 0.00100 J

Potassium ND 0.0100 0.100

Sodium ND 0.0200 0.100
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011223

Calcium 6.55 0.0250 0.100 mg/L 1 11/11/10 17:43 EPA 6020 (Diss)

Iron 0.132 0.0100 0.0500

Magnesium 2.07 0.0100 0.0500

Manganese 0.0116 0.000333 0.00100 " 11/12/10 14:54

Potassium 1.04 0.0100 0.100 " 11/11/10 17:43

Sodium 4.88 0.0200 0.100

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director

Page 11 of 28



Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A

Project Manager: John Renda

Reported:
12/04/10 07:35

ANALYTICAL SAMPLE RESULTS

Conventional Chemistry Parameters

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111010-6 (A10K177-01) Matrix: Water Batch: 1011277
Total Alkalinity 347 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 347 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111010-7 (A10K177-02) Matrix: Water Batch: 1011277
Total Alkalinity 320 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 320 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111010-8 (A10K177-03) Matrix: Water Batch: 1011277
Total Alkalinity 327 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 327 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111010-9 (A10K177-04) Matrix: Water Batch: 1011277
Total Alkalinity 318 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 318 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111010-10 (A10K177-05) Matrix: Water Batch: 1011277
Total Alkalinity 306 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 306 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111010-11 (A10K177-06) Matrix: Water Batch: 1011277
Total Alkalinity ND 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity ND 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111010-12 (A10K177-07) Matrix: Water Batch: 1011277
Total Alkalinity 27.6 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 27.6 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 12 of 28



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Anions by EPA 300.0/9056A (lon Chromatography)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011225 - Method Prep: Aq Water
Blank (1011225-BLK1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 01:58
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 --- - - --- -—- -—-
Nitrate-Nitrogen ND  0.250 0.250 - - - --- - -
Sulfate ND 1.00 1.00 - - - - - -
LCS (1011225-BS1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 02:19
300.0/9056A
Chloride 3.67 1.00 1.00 mg/L 1 4.00 -- 92 90-110% -—- --
Nitrate-Nitrogen 0.908 0.250 0.250 1.00 -—- 91 - -
Sulfate 4.33 1.00 1.00 4.00 - 108 -—- -
Duplicate (1011225-DUP1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 02:40
QC Source Sample: Other (A10K151-01RE1)
300.0/9056A
Chloride 31.7 5.00 5.00 mg/L 1 31.6 - 0.5 15%
Nitrate-Nitrogen 2.50 1.25 1.25 - 2.50 --- - 02  15%
Sulfate 110 5.00 5.00 110 - 03  15%
Duplicate (1011225-DUP2) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 04:02
QC Source Sample: GS-111010-11 (A10K177-06)
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 ND - 15%
Nitrate-Nitrogen ND  0.250 0.250 --- ND - --- 15%
Sulfate ND 1.00 1.00 ND - 15%
Matrix Spike (1011225-MS1) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 03:00
QC Source Sample: Other (A10K151-01RE1)
300.0/9056A
Chloride 51.4 5.00 5.00 mg/L 1 20.0 31.6 99 80-120% --
Nitrate-Nitrogen 7.20 1.25 1.25 5.00 2.50 94 -—- -
Sulfate 130 5.00 5.00 20.0 110 97 - -
Matrix Spike (1011225-MS2) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 04:22
QC Source Sample: GS-111010-11 (A10K177-06)
300.0/9056A
Chloride 4.23 1.11 1.11 mg/L 1 4.44 ND 95 80-120% - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 13 of 28



Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A

Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

|| Anions by EPA 300.0/9056A (lon Chromatography)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011225 - Method Prep: Aq Water
Matrix Spike (1011225-MS2) Prepared: 11/11/10 11:39  Analyzed: 11/12/10 04:22
QC Source Sample: GS-111010-11 (A10K177-06)
Nitrate-Nitrogen 1.04  0.278 0.278 mg/L 1.11 ND 94 - -
Sulfate 4.88 1.11 1.11 4.44 ND 110 - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 14 of 28



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A Reported:

Project Manager: John Renda 12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Cyanide - Total (Aqueous) "

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011398 - Latchat Micro Dist - aqueous Water
Blank (1011398-BLK1) Prepared: 11/19/10 11:28 Analyzed: 11/19/10 15:36
EPA 3354

Cyanide, Total ND 0.00500  0.00500 mg/L 1 - - - - - - B-02
LCS (1011398-BS1) Prepared: 11/19/10 11:28 Analyzed: 11/19/10 15:37
EPA 3354

Cyanide, Total 0.216 0.00500  0.00500 mg/L 1 0.200 - 108 90-110% - -
Duplicate (1011398-DUP1) Prepared: 11/19/10 11:28 Analyzed: 11/19/10 15:40
QC Source Sample: Other (A10K143-01)
EPA 3354

Cyanide, Total 0.00620 0.00500  0.00500 mg/L 1 - 0.00590 - - 5 10%
Duplicate (1011398-DUP2) Prepared: 11/19/10 11:28 Analyzed: 11/19/10 16:13
QC Source Sample: Other (A10K283-02)
EPA 3354

Cyanide, Total 0.160 0.00500  0.00500 mg/L 1 - 0.179 - - 11 10% Q-01
Matrix Spike (1011398-MS1) Prepared: 11/19/10 11:28 Analyzed: 11/19/10 15:42
QC Source Sample: Other (A10K143-01)
EPA 3354

Cyanide, Total 0.197 0.00510  0.00510 mg/L 1 0.204 0.00590 93 90-110% - -
Matrix Spike (1011398-MS2) Prepared: 11/19/10 11:28 Analyzed: 11/19/10 16:18
QC Source Sample: Other (A10K283-02)
EPA 335.4

Cyanide, Total 0.393 0.00510  0.00510 mg/L 1 0.204 0.179 105 90-110% - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 15 of 28



Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A

Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

|| Cyanide - Weak Acid Dissociable (WAD) (Aqueous)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011304 - Latchat Micro Dist - aqueous Water
Blank (1011304-BLK1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:46
SM 4500-CN (I/E)

Cyanide, WAD ND  0.00500 0.0100 mg/L 1 - - - - - - R-08
LCS (1011304-BS2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:32
SM 4500-CN (I/E)

Cyanide, WAD 0.214 0.0300 0.0600 mg/L 6 0.200 - 107 90-110% - - R-08
Duplicate (1011304-DUP1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:50
QC Source Sample: Other (A10K140-01)
SM 4500-CN (I/E)

Cyanide, WAD 0.0190 0.00500 0.0100 mg/L 1 - 0.0282 - --- 39 10% Q-17,R-08
Duplicate (1011304-DUP2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:29
QC Source Sample: Other (A10K200-05)
SM 4500-CN (I/E)

Cyanide, WAD 0.0339 0.00500 0.0100 mg/L 1 - 0.0387 - - 13 10% Q-17,R-08
Matrix Spike (1011304-MS1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:52
QC Source Sample: Other (A10K140-01)
SM 4500-CN (I/E)

Cyanide, WAD 0.210 0.00521 0.0104 mg/L 1 0.208 0.0282 87 80-120% - - R-08
Matrix Spike (1011304-MS2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:31
QC Source Sample: Other (A10K200-05)
SM 4500-CN (I/E)

Cyanide, WAD 0.227 0.00521 0.0104 mg/L 1 0.208 0.0387 90 80-120% - - R-08

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 16 of 28



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Cyanide - Free (Aqueous)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011230 - Microdiffusion Water
Blank (1011230-BLK1) Prepared: 11/11/10 14:05 Analyzed: 11/11/10 18:56
ASTM D 4282

Cyanide, Free ND 0.00200  0.00500 mg/L 1 - - - - - -
LCS (1011230-BS1) Prepared: 11/11/10 14:05 Analyzed: 11/11/10 19:02
ASTM D 4282

Cyanide, Free 0.103 0.00200  0.00500 mg/L 1 0.100 - 103 85-115% - -
Duplicate (1011230-DUP1) Prepared: 11/11/10 14:05 Analyzed: 11/11/10 19:03
QC Source Sample: GS-111010-6 (A10K177-01)
ASTM D 4282

Cyanide, Free ND 0.00200  0.00500 mg/L 1 - ND - - 20%
Matrix Spike (1011230-MS1) Prepared: 11/11/10 14:05 Analyzed: 11/11/10 19:04
QC Source Sample: GS-111010-6 (A10K177-01)
ASTM D 4282

Cyanide, Free 0.0651 0.00203  0.00507 mg/L 1 0.0676 ND 96 80-120% - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 17 of 28



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:
Project Number: 000029-02.28 3A
Project Manager: John Renda

GASCO-1DW-SEQ2C2

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011233 - EPA 3015A Water
Blank (1011233-BLK1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 15:19
EPA 6020
Calcium 0.0336 0.0250 0.100 mg/L 1 --- - - --- - - J
Iron ND  0.0100 0.0500 -- -—- -—- --- -—- -—-
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium ND 0.0100 0.100 - - - - - -
Sodium ND  0.0200 0.100 -—- - - --- - -
LCS (1011233-BS1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 15:22
EPA 6020
Calcium 5.59  0.0250 0.100 mg/L 1 5.56 -—- 101 80-120% --- -
ITron 5.58 0.0100 0.0500 - 100 --- -
Magnesium 5.61 0.0100 0.0500 - 101 - -
Manganese 0.0526 0.000333  0.00100 0.0556 -- 95 --- -
Potassium 5.63  0.0100 0.100 5.56 - 101 --- -
Sodium 5.58  0.0200 0.100 -—- 100 --- -—-
Duplicate (1011233-DUP1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 16:12
QC Source Sample: Other (A10K140-01)
EPA 6020
Calcium 73.5  0.250 1.00 mg/L 10 --- 71.6 - --- 3 20%
Iron 419  0.100 0.500 -—- 40.5 -—- --- 3 20%
Magnesium 27.2  0.100 0.500 - 26.3 - - 3 20%
Manganese 3.11 0.00333 0.0100 - 3.01 - --- 3 20%
Potassium 6.36  0.100 1.00 - 6.23 - - 2 20%
Sodium 17.8  0.200 1.00 - 17.2 - --- 3 20%
Matrix Spike (1011233-MS1) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 16:15
QC Source Sample: Other (A10K140-01)
EPA 6020
Calcium 78.6  0.250 1.00 mg/L 10 5.56 71.6 126 75-125% --- - Q-03
Iron 46.7  0.100 0.500 40.5 112 - -
Magnesium 324 0.100 0.500 26.3 110 - -
Manganese 3.10 0.00333 0.0100 0.0556 3.01 154 - - Q-02
Potassium 12.0  0.100 1.00 5.56 6.23 103 - -
Sodium 23.1  0.200 1.00 17.2 105 - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS) ||

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011233 - EPA 3015A Water
Matrix Spike (1011233-MS2) Prepared: 11/11/10 14:46 Analyzed: 11/12/10 16:52
QC Source Sample: GS-111010-6 (A10K177-01)
EPA 6020
Calcium 83.5 0.250 1.00 mg/L 10 5.56 76.5 126 75-125% - Q-03
Tron 484  0.100 0.500 42.4 107 - -
Magnesium 346 0.100 0.500 28.5 110 - -
Manganese 3.32 0.00333 0.0100 0.0556 3.24 152 --- - Q-03
Potassium 12.5 0.100 1.00 5.56 6.69 104 - ---
Sodium 24.0  0.200 1.00 18.2 104 - -
Post Spike (1011233-PS1) Prepared: 11/12/10 16:58 Analyzed: 11/12/10 17:26
QC Source Sample: Post Spike (A10K140-01)
EPA 6020
Calcium 84200 ug/L 10 23300 60000 104 75-125% -
Post Spike (1011233-PS2) Prepared: 11/12/10 16:58 Analyzed: 11/12/10 17:31
QC Source Sample: GS-111010-6 (A10K177-01)
EPA 6020
Calcium 84400 ug/L 10 22200 61200 104 75-125% -
Manganese 3470 889 2590 99 80-120% -
Post Spike (1011233-PS3) Prepared: 11/15/10 21:40 Analyzed: 11/15/10 21:45
QC Source Sample: Post Spike (A10K140-01)
EPA 6020
Manganese 2060 ug/L 10 1000 1350 71 80-120% - Q-02

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

503-718-0333 Fax

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS) ||

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011223 - EPA 3015A - Dissolved Water
Blank (1011223-BLK1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:18
EPA 6020 (Diss)
Calcium ND  0.0250 0.100 mg/L 1 -—- - - -—-
Iron ND  0.0100 0.0500 -—- -—- - -—-
Magnesium ND 0.0100 0.0500 - - - -—- - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium 0.0157 0.0100 0.100 - --- --- - --- --- J
Sodium ND  0.0200 0.100 - - - -
Blank (1011223-BLK2) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:21
EPA 6020 (Diss)
Calcium ND  0.0250 0.100 mg/L 1 - - - -
Iron ND  0.0100 0.0500 -—- -—- - -—-
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium 0.0196 0.0100 0.100 - --- --- - --- --- J
Sodium ND  0.0200 0.100 - - - -
LCS (1011223-BS1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:24
EPA 6020 (Diss)
Calcium 5.50  0.0250 0.100 mg/L 1 5.56 -- 99 80-120% -
Iron 5.44  0.0100 0.0500 - 98 -
Magnesium 5.63 0.0100 0.0500 - 101 - -
Manganese 0.0515 0.000333  0.00100 0.0556 -- 93 -
Potassium 5.70  0.0100 0.100 5.56 - 102 85-115% - -
Sodium 5.61  0.0200 0.100 -—- 101 80-120% -—-
Duplicate (1011223-DUP1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:39
QC Source Sample: Other (A10K043-04)
EPA 6020 (Diss)
Calcium 3.52  0.0250 0.100 mg/L 1 3.42 - 3 20%
Iron 0.0382 0.0100 0.0500 -—- 0.0432 -—- 12 20% J
Magnesium 3.17 0.0100 0.0500 - 3.09 - - 3 20%
Manganese 0.0127 0.000333  0.00100 - 0.0126 - 1 20%
Potassium 0.839 0.0100 0.100 - 0.810 - 4 20%
Sodium 2.73  0.0200 0.100 - 2.66 - 2 20%

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place

Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A

Project Manager: John Renda

Reported:
12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes

Batch 1011223 - EPA 3015A - Dissolved Water

Matrix Spike (1011223-MS1) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 16:42

QC Source Sample: Other (A10K043-04)

EPA 6020 (Diss)
Calcium 9.05 0.0250 0.100 mg/L 1 5.56 342 101 75-125% - -
Tron 5.51 0.0100 0.0500 0.0432 98 - -
Magnesium 8.75 0.0100 0.0500 3.09 102 - -
Manganese 0.0642 0.000333  0.00100 0.0556 0.0126 93 - -
Potassium 6.53 0.0100 0.100 5.56 0.810 103 70-130% - -
Sodium 8.30  0.0200 0.100 2.66 101 75-125% - -

Matrix Spike (1011223-MS2) Prepared: 11/11/10 10:04 Analyzed: 11/11/10 17:46

QC Source Sample: GS-111010-12 (A10K177-07)

EPA 6020 (Diss)
ITron 5.53  0.0100 0.0500 mg/L 1 5.56 0.132 97 75-125% - -
Magnesium 7.80  0.0100 0.0500 2.07 103 - -
Manganese 0.0624 0.000333  0.00100 0.0556 0.0116 91 - -
Potassium 6.96 0.0100 0.100 5.56 1.04 106 70-130% - -
Sodium 10.6  0.0200 0.100 4.88 102 75-125% -—- -

Matrix Spike (1011223-MS3) Prepared: 11/11/10 10:04 Analyzed: 11/12/10 14:57

QC Source Sample: GS-111010-12 (A10K177-07)

EPA 6020 (Diss)
Calcium 12.0  0.125 0.500 mg/L 5 5.56 6.55 97 75-125% - - Q-16

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A

Project Manager: John Renda

Reported:

12/04/10 07:35

QUALITY CONTROL (QC) SAMPLE RESULTS

Conventional Chemistry Parameters

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes

Batch 1011277 - Method Prep: Aq Water

Blank (1011277-BLK1) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

SM 2320 B
Total Alkalinity ND 20.0 20.0 mg CaCO3/L 1 - --- --- - --- ---
Bicarbonate Alkalinity ND 20.0 20.0 - - - --- - -
Carbonate Alkalinity ND 20.0 20.0 - - - - - -
Hydroxide Alkalinity ND 20.0 20.0 - - - --- - -

LCS (1011277-BS1) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

SM 2320 B
Total Alkalinity 239 20.0 20.0 mg CaCO3/L 1 236 --- 101 85-115% - ---
Bicarbonate Alkalinity ND 20.0 20.0 0.00100 - 0-200% - -
Carbonate Alkalinity 237 20.0 20.0 236 --- 101 - ---
Hydroxide Alkalinity ND 20.0 20.0 0.00100 --- --- ---

Duplicate (1011277-DUP1) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

QC Source Sample: GS-111010-6 (A10K177-01)

SM 2320 B
Total Alkalinity 354 20.0 20.0 mg CaCO3/L 1 - 347 --- --- 2 20%
Bicarbonate Alkalinity 354 20.0 20.0 - 347 - - 2 20%
Carbonate Alkalinity ND 20.0 20.0 - ND - - 20%
Hydroxide Alkalinity ND 20.0 20.0 --- ND - - 20%

Duplicate (1011277-DUP2) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

QC Source Sample: Other (A10K200-05)

SM 2320 B
Total Alkalinity 304 20.0 20.0 mg CaCO3/L 1 - 312 --- - 2 20%
Bicarbonate Alkalinity 304 20.0 20.0 - 312 - - 2 20%
Carbonate Alkalinity ND 20.0 20.0 --- ND - - 20%
Hydroxide Alkalinity ND 20.0 20.0 - ND - - 20%

Apex Laboratories

Daus]

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

SAMPLE PREPARATION INFORMATION

i Anions by EPA 300.0/9056A (lon Chromatography)

Prep: Method Prep: Aq Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011225
A10K177-01 Water 300.0/9056A 11/10/10 07:30 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
A10K177-02 Water 300.0/9056A 11/10/10 07:35 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
A10K177-03 Water 300.0/9056A 11/10/10 07:45 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
A10K177-03RE1 Water 300.0/9056A 11/10/10 07:45 11/11/10 11:39 2mL/10mL 10mL/10mL  5.00
A10K177-04 Water 300.0/9056A 11/10/10 07:50 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
A10K177-04RE1 Water 300.0/9056A 11/10/10 07:50 11/11/10 11:39 2mL/10mL 10mL/10mL  5.00
A10K177-05 Water 300.0/9056A 11/10/10 08:10 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
A10K177-06 Water 300.0/9056A 11/10/10 08:30 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
A10K177-07 Water 300.0/9056A 11/10/10 09:00 11/11/10 11:39 10mL/10mL 10mL/10mL 1.00
" Cyanide - Total (Aqueous)
Prep: Latchat Micro Dist - aqueous Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011398
A10K177-01 Water EPA 335.4 11/10/10 07:30 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
A10K177-02 Water EPA 335.4 11/10/10 07:35 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
A10K177-03 Water EPA 335.4 11/10/10 07:45 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
A10K177-04 Water EPA 335.4 11/10/10 07:50 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
A10K177-05 Water EPA 335.4 11/10/10 08:10 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
A10K177-06 Water EPA 335.4 11/10/10 08:30 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
A10K177-07 Water EPA 335.4 11/10/10 09:00 11/19/10 11:28 6mL/6mL 6mL/6mL 1.00
" Cyanide - Weak Acid Dissociable (WAD) (Aqueous)
Prep: Latchat Micro Dist - agueous Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011304
A10K177-01 Water SM 4500-CN (I/E) 11/10/10 07:30 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K177-02 Water SM 4500-CN (I/E) 11/10/10 07:35 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K177-03 Water SM 4500-CN (I/E) 11/10/10 07:45 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K177-04 Water SM 4500-CN (I/E) 11/10/10 07:50 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K177-05 Water SM 4500-CN (I/E) 11/10/10 08:10 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K177-06 Water SM 4500-CN (I/E) 11/10/10 08:30 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K177-07 Water SM 4500-CN (I/E) 11/10/10 09:00 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00

Cyanide - Free (Aqueous)

Apex Laboratories

D

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

SAMPLE PREPARATION INFORMATION

Cyanide - Free (Aqueous)

Prep: Microdiffusion Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011230
A10K177-01 Water ASTM D 4282 11/10/10 07:30 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
A10K177-02 Water ASTM D 4282 11/10/10 07:35 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
A10K177-03 Water ASTM D 4282 11/10/10 07:45 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
A10K177-04 Water ASTM D 4282 11/10/10 07:50 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
A10K177-05 Water ASTM D 4282 11/10/10 08:10 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
A10K177-06 Water ASTM D 4282 11/10/10 08:30 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
A10K177-07 Water ASTM D 4282 11/10/10 09:00 11/11/10 14:05 3mL/3mL 3mL/3mL 1.00
i Total Metals by EPA 6020 (ICPMS)
Prep: EPA 3015A Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011233
A10K177-01 Water EPA 6020 11/10/10 07:30 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-02 Water EPA 6020 11/10/10 07:35 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-03 Water EPA 6020 11/10/10 07:45 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-04 Water EPA 6020 11/10/10 07:50 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-05 Water EPA 6020 11/10/10 08:10 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-06 Water EPA 6020 11/10/10 08:30 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-07 Water EPA 6020 11/10/10 09:00 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
A10K177-07RE1 Water EPA 6020 11/10/10 09:00 11/11/10 14:46 45mL/50mL 45mL/50mL 1.00
i Dissolved Metals by EPA 6020 (ICPMS)
Prep: EPA 3015A - Dissolved Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011223
A10K177-01 Water EPA 6020 (Diss) 11/10/10 07:30 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K177-02 Water EPA 6020 (Diss) 11/10/10 07:35 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K177-03 Water EPA 6020 (Diss) 11/10/10 07:45 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K177-04 Water EPA 6020 (Diss) 11/10/10 07:50 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K177-05 Water EPA 6020 (Diss) 11/10/10 08:10 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K177-06 Water EPA 6020 (Diss) 11/10/10 08:30 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
A10K177-07 Water EPA 6020 (Diss) 11/10/10 09:00 11/11/10 10:04 45mL/50mL 45mL/50mL 1.00
" Conventional Chemistry Parameters
Prep: Method Prep: Aq Sample Default RL Prep

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 07:35

SAMPLE PREPARATION INFORMATION

Conventional Chemistry Parameters

Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011277
A10K177-01 Water SM 2320 B 11/10/10 07:30 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K177-02 Water SM 2320 B 11/10/10 07:35 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K177-03 Water SM 2320 B 11/10/10 07:45 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K177-04 Water SM 2320 B 11/10/10 07:50 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K177-05 Water SM 2320 B 11/10/10 08:10 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K177-06 Water SM 2320 B 11/10/10 08:30 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K177-07 Water SM 2320 B 11/10/10 09:00 11/14/10 11:58 50mL/50mL 50mL/50mL NA
" Lab Filtration
Prep: Lab Filtration Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011214
A10K177-07 Water NA 11/10/10 09:00 11/10/10 16:50 50mL/50mL NA

Apex Laboratories

D

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 07:35

Notes and Definitions

B-02 Analyte detected in an associated blank at a level between one-half the MRL and the MRL. (See Notes and Conventions below.)
J Estimated Result . Result detected below the lowest point of the calibration curve, but above the specified MDL.

Q-01 Percent recovery and/or RPD is outside acceptance limits.

Q-02 Spike recovery is outside of established control limits due to sample matrix interference.

Q-03 Percent recovery and/or RPD is outside control limits due to the high concentration of analyte present in the sample.

Q-16 Reanalysis of an original Batch QC sample.

Q-17 RPD between original and duplicate sample is outside of established control limits.
R-08 Reporting level raised due to potential high bias associated with the low end of the calibration curve.
X See Case Narrative.

Notes and Conventions:

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. Results listed as 'wet' or without 'dry'designation are not dry weight corrected.
RPD Relative Percent Difference

MDL If MDL is not listed, data has been evaluated to the Method Reporting Limit only.
WMSC  Water Miscible Solvent Correction has been applied to Results and MRLs for volatiles soil samples per EPA 8000C.

Batch In cases where there is insufficient sample provided for Sample Duplicates and/or Matrix Spikes, a Lab Control Sample Duplicate (LCS
QC Dup) is analyzed to demonstrate accuracy and precision of the extraction and analysis.
Blank Apex assesses blank data for potential high bias down to a level equal to /2 the method reporting limit (MRL), except for conventional

Policy chemistry and HCID analyses which are assessed only to the MRL. Sample results flagged with a B or B-02 qualifier are potentially
biased high if they are less than ten times the level found in the blank for inorganic analyses or less than five times the level found in the
blank for organic analyses.

For accurate comparison of volatile results to the level found in the blank; water sample results should be divided by the dilution factor,
and soil sample results should be divided by 1/50 of the sample dilution to account for the sample prep factor.

Results qualified as reported below the MRL may include a potential high bias if associated with a B or B-02 qualified blank. B and B-02
qualifications are not applied to J qualified results reported below the MRL.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director Page 26 of 28




12232 S.W. Garden Place
Ap eX Lab S Tigard, OR 97223

503-718-2323 Phone

503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 07:35
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Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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12232 S.W. Garden Place

ApeX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 07:35

APEX LABS COOLER RECEIPT FORM

Client: ;']H.r’-ﬁ]fj-f" @Fﬁ Element WO .."Liﬂ‘lg' ] ] }
ijacl!'f‘m]ect#:_lf:ﬁco ?‘Y_’ﬂ Z sz/mﬂi—rlil_ﬁi _5"':.?_

Delivery info:
Date/Time Received: JJ7[ WO @ 00 By

Delivered by: Apex Courjers, Client_ FedEx_ UPS  Seovoy _ SDE_ Other___

Coderlmspection  hspectedby_ ]S @ D
Chain of Custody:
Included? Yes$_ No__ Signed/Dated by Client? Yes¥o No__
Signed/Mated by Apex Personnel? Yes M No_
Coolers; Moo of Coolers: =z
Cooler#  Cooler#Z  Coolerdd  Coolerfd

Temporature (deg, C) A s [l —
Recaived on lee? (Y} ) &

Temp. Blanks? (/W) A .-"ll'l.lII —
lee Type: {GelRealiOther) el real

Condition: ‘P 2= — -

Cooler out of temp? (Y@IPogsible reason why:

Samples lnspestion: ~ Inspected bye_JO5/€ ﬁ/&#@@ 1242

All Samples Intact? Yes 7 Mo Comments:

Bottle LabeleiC00Cs agree? Yes k:' Mo Comments:

Containers Appropriate for Analysis? Yes ?\Iu}f; Comments: = &2 £
g
ZS-1o-12  doesny jndiced e FF pitei €
Do VOA Vials have Visible Headspace?  Yes  No_ N.-j,)('

Comments

Water Samples: pH Clecked and Approprinte (exczpl VOAs): Ves_zﬂ_}l-;}_m

Comments:

—

Additional Information:

Glllalo=l2  Secml poly on  FT “adigadvd

i

—
Labeled by: /St{\'\)\ See Client Contact Fu:rm:[‘r’/} N

L

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director Page 28 of 28




12232 S.W. Garden Place

ApeX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Saturday, December 4, 2010

John Renda

Anchor QEA, LLC Portland

6650 SW Redwood Lane Ste. 333
Portland, OR 97224

RE: GASCO-1DW-SEQ 2 C 2 /000029-02.28 3A

Enclosed are the results of analyses for work order A10K200, which was received by the laboratory on
11/11/2010 at 3:00:00PM.

Thank you for using Apex Labs. We appreciate your business and strive to provide the highest quality
services to the environmental industry.

If you have any questions concerning this report or the services we offer, please feel free to contact me by
email at: dthomas@apex-labs.com, or by phone at 503-718-2323.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

G‘U‘M‘/QM‘-/ custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director Page 1 of 25
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12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

ANALYTICAL REPORT FOR SAMPLES

SAMPLE INFORMATION

Sample ID Laboratory ID Matrix Date Sampled Date Received

GS-111110-13 A10K200-01 Water 11/11/10 11:50 11/11/10 15:00
GS-111110-14 A10K200-02 Water 11/11/10 12:10 11/11/10 15:00
GS-111110-15 A10K200-03 Water 11/11/10 12:20 11/11/10 15:00
GS-111110-16 A10K200-04 Water 11/11/10 13:10 11/11/10 15:00
GS-111110-17 A10K200-05 Water 11/11/10 11:20 11/11/10 15:00

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 2 of 25



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

Portland, OR 97224

6650 SW Redwood Lane Ste. 333

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

Anions by EPA 300.0/9056A (lon Chromatography)

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011242
Chloride 8.05 1.00 1.00 mg/L 1 11/12/10 08:07 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate ND 1.00 1.00
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011242
Nitrate-Nitrogen ND 0.250 0.250 mg/L 1 11/12/10 09:08 300.0/9056A
Sulfate 9.84 1.00 1.00
GS-111110-14 (A10K200-02RE1) Matrix: Water Batch: 1011335
Chloride 51.7 2.00 2.00 mg/L 1 11/17/10 13:07 300.0/9056A
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011242
Chloride 7.33 1.00 1.00 mg/L 1 11/12/10 09:29 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate 33.2 1.00 1.00
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011242
Chloride 3.76 1.00 1.00 mg/L 1 11/12/10 09:49 300.0/9056A
Nitrate-Nitrogen 0.715 0.250 0.250
Sulfate 3.69 1.00 1.00
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011242
Chloride 17.0 1.00 1.00 mg/L 1 11/12/10 10:09 300.0/9056A
Nitrate-Nitrogen ND 0.250 0.250
Sulfate ND 1.00 1.00

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 3 of 25



12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

" Cyanide - Total (Aqueous) "

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011322

Cyanide, Total 0.120 0.00250 0.00500 mg/L 1 11/17/10 15:56 EPA 335.4
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011322

Cyanide, Total 0.0839 0.00250 0.00500 mg/L 1 11/17/10 15:58 EPA 335.4
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011322

Cyanide, Total 0.0781 0.00250 0.00500 mg/L 1 11/17/10 16:05 EPA 335.4
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011322

Cyanide, Total 0.0246 0.00250 0.00500 mg/L 1 11/17/10 16:07 EPA 335.4
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011322

Cyanide, Total 0.185 0.00250 0.00500 mg/L 1 11/17/10 16:08 EPA 335.4

Apex Laboratories

Daus]

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Page 4 of 25



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

Portland, OR 97224

6650 SW Redwood Lane Ste. 333

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

Cyanide - Weak Acid Dissociable (WAD) (Aqueous)

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0309 0.00500 0.0100 mg/L 1 11/16/10 17:19 SM 4500-CN (I/E) R-08
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0364 0.00500 0.0100 mg/L 1 11/16/10 17:20 SM 4500-CN (I/E) R-08
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0388 0.00500 0.0100 mg/L 1 11/16/10 17:22 SM 4500-CN (I/E) R-08
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0128 0.00500 0.0100 mg/L 1 11/16/10 17:23 SM 4500-CN (I/E) R-08
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011304

Cyanide, WAD 0.0387 0.00500 0.0100 mg/L 1 11/16/10 17:28 SM 4500-CN (I/E) R-08

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 5 of 25



12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

" Cyanide - Free (Aqueous) "

Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011265

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/12/10 21:22 ASTM D 4282
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011265

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/12/10 21:29 ASTM D 4282
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011265

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/12/10 21:30 ASTM D 4282
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011265

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/12/10 21:30 ASTM D 4282
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011265

Cyanide, Free ND 0.00200 0.00500 mg/L 1 11/12/10 21:36 ASTM D 4282

Apex Laboratories

Daus]

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Page 6 of 25



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

Portland, OR 97224

6650 SW Redwood Lane Ste. 333

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A

Project Manager: John Renda

Reported:
12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011260
Calcium 66.5 0.250 1.00 mg/L 10 11/15/10 19:55 EPA 6020
Iron 40.7 0.100 0.500
Magnesium 23.4 0.100 0.500
Manganese 4.13 0.00333 0.0100
Potassium 4.77 0.0100 0.100 " 1 11/15/10 21:10
Sodium 15.5 0.200 1.00 " 10 11/15/10 19:55
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011260
Calcium 59.7 0.250 1.00 mg/L 10 11/15/10 20:10 EPA 6020
Iron 20.9 0.100 0.500
Magnesium 35.1 0.100 0.500
Manganese 1.87 0.00333 0.0100
Potassium 2.80 0.0100 0.100 " 1 11/15/10 20:31
Sodium 48.6 0.200 1.00 " 10 11/15/10 20:10
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011260
Calcium 59.7 0.250 1.00 mg/L 10 11/15/10 20:13 EPA 6020
Iron 4.5 0.100 0.500
Magnesium 28.6 0.100 0.500
Manganese 3.21 0.00333 0.0100
Potassium 6.70 0.0100 0.100 " 1 11/15/10 20:33
Sodium 153 0.200 1.00 " 10 11/15/10 20:13
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011260
Calcium 6.81 0.0250 0.100 mg/L 1 11/15/10 20:16 EPA 6020
Iron 0.646 0.0100 0.0500
Magnesium 2.16 0.0100 0.0500
Manganese 0.0218 0.000333 0.00100
Potassium 1.17 0.0100 0.100
Sodium 4.62 0.0200 0.100
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011260
Calcium 83.3 0.250 1.00 mg/L 10 11/15/10 20:19 EPA 6020
Iron 44.6 0.100 0.500
Magnesium 29.5 0.100 0.500
Manganese 3.37 0.00333 0.0100
Potassium 3.29 0.0100 0.100 " 1 11/15/10 20:37
Sodium 18.3 0.200 1.00 " 10 11/15/10 20:19

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 7 of 25



12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

I Dissolved Metals by EPA 6020 (ICPMS) |

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011294
Calcium 65.8 0.250 1.00 mg/L 10 11/17/10 13:14 EPA 6020 (Diss)
Iron 41.2 0.100 1.00
Magnesium 23.8 0.100 0.500
Manganese 4.28 0.00333 0.0100 B
Potassium 4.61 0.0100 0.100 " 1 11/16/10 17:53
Sodium 15.7 0.200 1.00 " 10 11/17/10 13:14
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011294
Calcium 56.8 0.250 1.00 mg/L 10 11/17/10 13:17 EPA 6020 (Diss)
Iron 21.5 0.100 1.00
Magnesium 34.6 0.100 0.500
Manganese 1.91 0.00333 0.0100 B
Potassium 2.78 0.0100 0.100 " 1 11/16/10 17:56
Sodium 46.2 0.200 1.00 " 10 11/17/10 13:17
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011294
Calcium 81.2 0.250 1.00 mg/L 10 11/17/10 13:20 EPA 6020 (Diss)
Iron 44.4 0.100 1.00
Magnesium 29.6 0.100 0.500
Manganese 3.45 0.00333 0.0100 B
Potassium 6.47 0.0100 0.100 " 1 11/16/10 17:58
Sodium 18.6 0.200 1.00 " 10 11/17/10 13:20
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011294
Calcium 6.69 0.0250 0.100 mg/L 1 11/16/10 18:01 EPA 6020 (Diss)
Iron 0.218 0.0100 0.0500
Magnesium 2.11 0.0100 0.0500
Manganese 0.0124 0.000333 0.00100 " 11/17/10 13:08 B
Potassium 1.15 0.0100 0.100 " 11/16/10 18:01
Sodium 4.58 0.0200 0.100
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011294
Calcium 58.0 0.250 1.00 mg/L 10 11/17/10 13:23 EPA 6020 (Diss)
Iron 41.3 0.100 1.00
Magnesium 28.3 0.100 0.500
Manganese 3.21 0.00333 0.0100 B
Potassium 3.21 0.0100 0.100 " 1 11/16/10 18:04
Sodium 15.2 0.200 1.00 " 10 11/17/10 13:23
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 8 of 25




12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

ANALYTICAL SAMPLE RESULTS

" Conventional Chemistry Parameters "

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
GS-111110-13 (A10K200-01) Matrix: Water Batch: 1011277
Total Alkalinity 317 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 317 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111110-14 (A10K200-02) Matrix: Water Batch: 1011277
Total Alkalinity 319 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 319 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111110-15 (A10K200-03) Matrix: Water Batch: 1011277
Total Alkalinity 352 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 352 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111110-16 (A10K200-04) Matrix: Water Batch: 1011277
Total Alkalinity 242 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 24.2 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
GS-111110-17 (A10K200-05) Matrix: Water Batch: 1011277
Total Alkalinity 312 20.0 20.0 mg CaCO3/L 1 11/14/10 14:00 SM 2320 B
Bicarbonate Alkalinity 312 20.0 20.0
Carbonate Alkalinity ND 20.0 20.0
Hydroxide Alkalinity ND 20.0 20.0
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 9 of 25




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland

Portland, OR 97224

6650 SW Redwood Lane Ste. 333

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:

12/04/10 11

.16

QUALITY CONTROL (QC) SAMPLE RESULTS

Anions by EPA 300.0/9056A (lon Chromatography)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011242 - Method Prep: Aq Water
Blank (1011242-BLK1) Prepared: 11/12/10 02:49 Analyzed: 11/12/10 07:26
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 - - - -
Nitrate-Nitrogen ND 0250 0.250 - - - - --- ---
Sulfate ND 1.00 1.00 - - - -
LCS (1011242-BS1) Prepared: 11/12/10 02:49 Analyzed: 11/12/10 07:46
300.0/9056A
Chloride 3.66 1.00 1.00 mg/L 1 4.00 -—- 91 90-110% --
Nitrate-Nitrogen 0.902 0.250 0.250 1.00 -—- 90 -
Sulfate 4.39 1.00 1.00 4.00 - 110 -
Duplicate (1011242-DUP1) Prepared: 11/12/10 02:49 Analyzed: 11/12/10 08:27
QC Source Sample: GS-111110-13 (A10K200-01)
300.0/9056A
Chloride 8.05 1.00 1.00 mg/L 1 8.05 - - 0.01 15%
Nitrate-Nitrogen ND 0.250 0.250 - ND - - 15%
Sulfate ND 1.00 1.00 ND - - 15%
Matrix Spike (1011242-MS1) Prepared: 11/12/10 02:49 Analyzed: 11/12/10 08:48
QC Source Sample: GS-111110-13 (A10K200-01)
300.0/9056A
Chloride 12.2 1.11 1.11 mg/L 1 4.44 8.05 94 80-120% -—-
Nitrate-Nitrogen 1.03  0.278 0.278 1.11 ND 93 --- -
Sulfate 4.61 1.11 1.11 4.44 ND 104 -—-
Batch 1011335 - Method Prep: Aq Water
Blank (1011335-BLK1) Prepared: 11/17/10 11:31 Analyzed: 11/17/10 12:26
300.0/9056A
Chloride ND 1.00 1.00 mg/L 1 - -- - -
Nitrate-Nitrogen ND  0.250 0.250 --- -—- - - --- -
Sulfate ND 1.00 1.00 - -- - -—-
LCS (1011335-BS1) Prepared: 11/17/10 11:31 Analyzed: 11/17/10 12:47
300.0/9056A
Chloride 3.69 1.00 1.00 mg/L 1 4.00 - 92 90-110% -
Nitrate-Nitrogen 0918 0.250 0.250 1.00 - 92 - -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 10 of 25



12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

l Anions by EPA 300.0/9056A (lon Chromatography) |

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011335 - Method Prep: Aq Water
LCS (1011335-BS1) Prepared: 11/17/10 11:31 Analyzed: 11/17/10 12:47
Sulfate 4.09 1.00 1.00 mg/L 4.00 --- 102 - ---
Duplicate (1011335-DUP1) Prepared: 11/17/10 11:31 Analyzed: 11/17/10 13:28
QC Source Sample: GS-111110-14 (A10K200-02RE1)
300.0/9056A
Chloride 51.8 2.00 2.00 mg/L 1 --- 51.7 - - 02 15%
Nitrate-Nitrogen ND  0.500 0.500 --- ND -—- - 15%
Sulfate 9.70 2.00 2.00 --- 9.68 - - 02 15%
Matrix Spike (1011335-MS1) Prepared: 11/17/10 11:31 Analyzed: 11/17/10 13:48
QC Source Sample: GS-111110-14 (A10K200-02RET)
300.0/9056A
Chloride 60.0 2.00 2.00 mg/L 1 8.00 51.7 104 80-120% --- -
Nitrate-Nitrogen 1.86  0.500 0.500 2.00 ND 93 - -
Sulfate 17.8 2.00 2.00 8.00 9.68 101 --- -
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 11 of 25




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A Reported:
Project Manager: John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

Cyanide - Total (Aqueous) "

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011322 - Latchat Micro Dist - aqueous Water

Blank (1011322-BLK2)

Prepared: 11/17/10 09:30 Analyzed: 11/17/10 15:47

EPA 335.4
Cyanide, Total ND  0.00250

LCS (1011322-BS1)

0.00500

mg/L 1 - - --- --- - -

Prepared: 11/17/10 09:30 Analyzed: 11/17/10 15:29

EPA 335.4
Cyanide, Total 0.189 0.00250

Duplicate (1011322-DUP2)

0.00500

mg/L 1 0.200 - 95 90-110% --- -

Prepared: 11/17/10 09:30 Analyzed: 11/17/10 15:59

QC Source Sample: GS-111110-14 (A10K200-02)
EPA 3354
Cyanide, Total 0.0826 0.00250

Duplicate (1011322-DUP3)

0.00500

mg/L 1 - 0.0839 - - 2 10%

Prepared: 11/17/10 09:30 Analyzed: 11/17/10 16:16

QC Source Sample: Other (A10K132-01)
EPA 3354
Cyanide, Total 0.0450 0.00250

Matrix Spike (1011322-MS2)

0.00500

mg/L 1 --- 0.0456 - --- 1 10%

Prepared: 11/17/10 09:30 Analyzed: 11/17/10 16:01

QC Source Sample: GS-111110-14 (A10K200-02)
EPA 335.4
Cyanide, Total 0.268 0.00255

Matrix Spike (1011322-MS3)

0.00510

mg/L 1 0.204 0.0839 90 90-110% --- -

Prepared: 11/17/10 09:30 Analyzed: 11/17/10 16:14

QC Source Sample: Other (A10K132-01)
EPA 335.4
Cyanide, Total 0.179 0.00255

0.00510

mg/L 1 0.204 0.0456 66 90-110% --- --- Q-01

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 12 of 25



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

Project Manager: John Renda

GASCO-1DW-SEQ2C2
Project Number: 000029-02.28 3A

Reported:
12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

|| Cyanide - Weak Acid Dissociable (WAD) (Aqueous)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011304 - Latchat Micro Dist - aqueous Water
Blank (1011304-BLK1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:46
SM 4500-CN (I/E)

Cyanide, WAD ND  0.00500 0.0100 mg/L 1 - - - - - - R-08
LCS (1011304-BS2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:32
SM 4500-CN (I/E)

Cyanide, WAD 0.214 0.0300 0.0600 mg/L 6 0.200 - 107 90-110% - - R-08
Duplicate (1011304-DUP1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:50
QC Source Sample: Other (A10K140-01)
SM 4500-CN (I/E)

Cyanide, WAD 0.0190 0.00500 0.0100 mg/L 1 - 0.0282 - - 39 10% Q-17,R-08
Duplicate (1011304-DUP2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:29
QC Source Sample: GS-111110-17 (A10K200-05)
SM 4500-CN (I/E)

Cyanide, WAD 0.0339 0.00500 0.0100 mg/L 1 --- 0.0387 - - 13 10% Q-17,R-08
Matrix Spike (1011304-MS1) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 16:52
QC Source Sample: Other (A10K140-01)
SM 4500-CN (I/E)

Cyanide, WAD 0.210 0.00521 0.0104 mg/L 1 0.208 0.0282 87 80-120% - - R-08
Matrix Spike (1011304-MS2) Prepared: 11/16/10 09:27 Analyzed: 11/16/10 17:31
QC Source Sample: GS-111110-17 (A10K200-05)
SM 4500-CN (I/E)

Cyanide, WAD 0.227 0.00521 0.0104 mg/L 1 0.208 0.0387 90 80-120% - - R-08

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 13 of 25



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

Cyanide - Free (Aqueous)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011265 - Microdiffusion Water
Blank (1011265-BLK1) Prepared: 11/12/10 16:55 Analyzed: 11/12/10 21:15
ASTM D 4282

Cyanide, Free ND 0.00200  0.00500 mg/L 1 - - - - - -
LCS (1011265-BS1) Prepared: 11/12/10 16:55 Analyzed: 11/12/10 21:15
ASTM D 4282

Cyanide, Free 0.0843 0.00200  0.00500 mg/L 1 0.0833 - 101 85-115% --- -
Duplicate (1011265-DUP1) Prepared: 11/12/10 16:55 Analyzed: 11/12/10 21:22
QC Source Sample: GS-111110-13 (A10K200-01)
ASTM D 4282

Cyanide, Free ND 0.00200  0.00500 mg/L 1 - ND - - 20%
Matrix Spike (1011265-MS1) Prepared: 11/12/10 16:55 Analyzed: 11/12/10 21:23
QC Source Sample: GS-111110-13 (A10K200-01)
ASTM D 4282

Cyanide, Free 0.0842 0.00203  0.00508 mg/L 1 0.0847 ND 99 80-120% --- -

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 14 of 25




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A Reported:

Project Manager: John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6020 (ICPMS)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011260 - EPA 3015A Water
Blank (1011260-BLK1) Prepared: 11/12/10 13:32  Analyzed: 11/12/10 17:38
EPA 6020
Calcium ND  0.0250 0.100 mg/L 1 --- - -—- - --- ---
Iron ND  0.0100 0.0500 --- --- ---
Magnesium ND  0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium 0.0199 0.0100 0.100 - - --- --- - - J
Sodium ND  0.0200 0.100 - --- ---
LCS (1011260-BS1) Prepared: 11/12/10 13:32  Analyzed: 11/12/10 17:41
EPA 6020
Calcium 5.56  0.0250 0.100 mg/L 1 5.56 --- 100 80-120% ---
Iron 5.58 0.0100 0.0500 --- 100 -
Magnesium 5.58 0.0100 0.0500 - 100 - -
Manganese 0.0518 0.000333  0.00100 0.0556 --- 93 ---
Potassium 5.64 0.0100 0.100 5.56 - 101 - -
Sodium 5.57  0.0200 0.100 --- 100 ---
Duplicate (1011260-DUP1) Prepared: 11/12/10 13:32  Analyzed: 11/15/10 20:25
QC Source Sample: GS-111110-13 (A10K200-01)
EPA 6020
Potassium 4.71 0.0100 0.100 mg/L 1 - 4.77 - - 1 20%
Duplicate (1011260-DUP2) Prepared: 11/12/10 13:32  Analyzed: 11/15/10 19:58
QC Source Sample: GS-111110-13 (A10K200-01)
EPA 6020
Calcium 66.5 0.250 1.00 mg/L 10 66.5 --- --- 0.1 20% Q-16
Iron 39.8 0.100 0.500 40.7 --- --- 2 20% Q-16
Manganese 4.07 0.00333 0.0100 4.13 - - 2 20% Q-16
Sodium 155  0.200 1.00 15.5 --- --- 0.1 20% Q-16

Matrix Spike (1011260-MS1)

Prepared: 11/12/10 13:32  Analyzed: 11/15/10 20:28

QC Source Sample: GS-111110-13 (A10K200-01)
EPA 6020

Potassium 10.7

Matrix Spike (1011260-MS2)

0.0100 0.100 mg/L 1 5.56 4.77 107 75-125% --- -

Prepared: 11/12/10 13:32  Analyzed: 11/15/10 18:53

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 15 of 25




12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

|| Total Metals by EPA 6020 (ICPMS) ||

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011260 - EPA 3015A Water
Matrix Spike (1011260-MS2) Prepared: 11/12/10 13:32  Analyzed: 11/15/10 18:53
QC Source Sample: Other (A10K208-01)
EPA 6020
Calcium 108 11.2 45.0 mg/L 50 50.0 55.6 105 75-125% - -
Tron 67.2 4.50 22.5 18.4 98 - -
Magnesium 51.4 4.50 22.5 ND 103 - -
Manganese 187 0.150 0.450 0.500 189 -370 - - Q-03
Potassium 56.0 4.50 45.0 50.0 ND 112 --- -
Sodium 487 9.00 45.0 440 96 - -
Matrix Spike (1011260-MS4) Prepared: 11/12/10 13:32  Analyzed: 11/15/10 20:01
QC Source Sample: GS-111110-13 (A10K200-01)
EPA 6020
Calcium 742 0.250 1.00 mg/L 10 5.56 66.5 137 75-125% - - Q-03,Q-16
Iron 46.1  0.100 0.500 40.7 97 - - Q-16
Manganese 4.17 0.00333 0.0100 0.0556 4.13 68 - - Q-03,Q-16
Sodium 21.2  0.200 1.00 5.56 15.5 103 - - Q-16
Post Spike (1011260-PS1) Prepared: 11/15/10 21:48 Analyzed: 11/15/10 21:53
QC Source Sample: GS-111110-13 (A10K200-01)
EPA 6020
Calcium 80600 ug/L 10 50000 29900 101 75-125% -
Manganese 2410 500 1860 110 80-120% -
Post Spike (1011260-PS2) Prepared: 11/15/10 21:48 Analyzed: 11/15/10 22:14
QC Source Sample: Post Spike (A10K208-01)
EPA 6020
Manganese 10300 ug/L 50 10000 849 95 80-120% -
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 16 of 25




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2
Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:

16

QUALITY CONTROL (QC) SAMPLE RESULTS

Dissolved Metals by EPA 6020 (ICPMS)

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011294 - EPA 3015A - Dissolved Water
Blank (1011294-BLK1) Prepared: 11/15/10 14:05 Analyzed: 11/15/10 22:20
EPA 6020 (Diss)
Calcium 0.0269 0.0250 0.100 mg/L 1 --- --- --- --- J
Iron ND  0.0100 0.0500 --- --- --- ---
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese ND 0.000333  0.00100 - - - - - -
Potassium ND 0.0100 0.100 - - - - - -
Sodium ND  0.0200 0.100 --- --- --- -
Blank (1011294-BLK?2) Prepared: 11/15/10 14:05 Analyzed: 11/15/10 22:29
EPA 6020 (Diss)
Calcium 0.0275 0.0250 0.100 mg/L 1 --- --- --- --- J
Iron ND  0.0100 0.0500 --- --- --- -
Magnesium ND 0.0100 0.0500 - - - - - -
Manganese 0.0007110.000333  0.00100 --- --- --- - B-02,J
Potassium ND 0.0100 0.100 - - - - - -
Sodium ND  0.0200 0.100 --- --- --- ---
LCS (1011294-BS1) Prepared: 11/15/10 14:05 Analyzed: 11/15/10 22:32
EPA 6020 (Diss)
Calcium 5.79  0.0250 0.100 mg/L 1 5.56 --- 104 80-120% ---
Iron 532 0.0100 0.0500 - 96 -
Magnesium 542 0.0100 0.0500 - 98 - -
Manganese 0.0521 0.000333  0.00100 0.0556 - 94 - B
Potassium 5.63  0.0100 0.100 5.56 --- 101 85-115% ---
Sodium 542  0.0200 0.100 --- 97 80-120% ---
Duplicate (1011294-DUP1) Prepared: 11/15/10 14:05 Analyzed: 11/16/10 17:19
QC Source Sample: Other (A10K159-06)
EPA 6020 (Diss)
Iron 9.02 0.0100 0.0500 mg/L 1 9.10 --- --- 0.8 20%
Potassium 2.05 0.0100 0.100 2.03 - - 1 20%
Duplicate (1011294-DUP2) Prepared: 11/15/10 14:05 Analyzed: 11/16/10 17:40
QC Source Sample: Other (A10K159-06)
EPA 6020 (Diss)
Calcium 54.6  0.500 2.00 mg/L 20 57.2 --- --- 5 20% Q-16

Apex Laboratories

Daus]

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Darwin Thomas, Business Development Director

Page 17 of 25




12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

I Dissolved Metals by EPA 6020 (ICPMS) |

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011294 - EPA 3015A - Dissolved Water
Duplicate (1011294-DUP2) Prepared: 11/15/10 14:05 Analyzed: 11/16/10 17:40
QC Source Sample: Other (A10K159-06)
Magnesium 229  0.200 1.00 mg/L --- 23.6 - - 3 20% Q-16
Manganese 5.73  0.00666 0.0200 - 6.01 - - 5 20% Q-16,B
Sodium 16.6  0.400 2.00 - 17.2 - - 3 20% Q-16
Matrix Spike (1011294-MS1) Prepared: 11/15/10 14:05 Analyzed: 11/16/10 17:43
QC Source Sample: Other (A10K159-06)
EPA 6020 (Diss)
Calcium 61.9  0.500 2.00 mg/L 20 5.56 57.2 85 75-125% - -
Iron 14.1  0.200 1.00 9.10 90 - -—-
Magnesium 29.0  0.200 1.00 23.6 97 - -
Manganese 5.75 0.00666 0.0200 0.0556 6.01 -464 --- - Q-03,B
Potassium 8.09  0.200 2.00 5.56 2.03 109 70-130% - -
Sodium 22.3  0.400 2.00 17.2 93 75-125% - -
Matrix Spike (1011294-MS2) Prepared: 11/15/10 14:05 Analyzed: 11/15/10 22:38
QC Source Sample: Other (A10K210-01)
EPA 6020 (Diss)
Iron 5.54 0.0100 0.0500 mg/L 1 5.56 0.261 95 75-125% - -
Magnesium 9.94 0.0100 0.0500 4.62 96 - -
Matrix Spike (1011294-MS4) Prepared: 11/15/10 14:05 Analyzed: 11/15/10 22:48
QC Source Sample: Other (A10K210-01)
EPA 6020 (Diss)
Calcium 20.0 0.250 1.00 mg/L 10 5.56 14.5 100 75-125% - - Q-16
Magnesium 10.6  0.100 0.500 4.62 107 - -—- Q-16
Manganese 0.988 0.00333 0.0100 0.0556 0.953 62 - - B, Q-03,Q-16
Potassium 404  0.100 1.00 5.56 34.8 100 70-130% - -—-
Sodium 96.8  0.200 1.00 91.6 94 75-125% - - Q-16
Post Spike (1011294-PST1) Prepared: 11/17/10 13:35 Analyzed: 11/17/10 13:44
QC Source Sample: Post Spike (A10K159-06)
EPA 6020 (Diss)
Manganese 3660 ug/L 10 1000 2700 95 75-125% -—- B
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 18 of 25




12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

I Dissolved Metals by EPA 6020 (ICPMS) |

Reporting Spike Source %REC RPD
Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1011294 - EPA 3015A - Dissolved Water
Post Spike (1011294-PS2) Prepared: 11/17/10 13:35 Analyzed: 11/17/10 13:47
QC Source Sample: Post Spike (A10K210-01)
EPA 6020 (Diss)
Manganese 1660 ug/L 10 909 780 97 75-125% - B
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director

Page 19 of 25



12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

QUALITY CONTROL (QC) SAMPLE RESULTS

" Conventional Chemistry Parameters "

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes

Batch 1011277 - Method Prep: Aq Water

Blank (1011277-BLK1) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

SM 2320 B
Total Alkalinity ND 20.0 20.0 mg CaCO3/L 1 --- - --- --- --- -
Bicarbonate Alkalinity ND 20.0 20.0 - --- - - - ---
Carbonate Alkalinity ND 20.0 20.0 - - - - - -
Hydroxide Alkalinity ND 20.0 20.0 - --- - - - ---

LCS (1011277-BS1) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

SM 2320 B
Total Alkalinity 239 20.0 20.0 mg CaCO3/L 1 236 -—- 101 85-115% --- -—-
Bicarbonate Alkalinity ND 20.0 20.0 0.00100 --- 0-200% - ---
Carbonate Alkalinity 237 20.0 20.0 236 --- 101 --- ---
Hydroxide Alkalinity ND 20.0 20.0 0.00100 --- - ---

Duplicate (1011277-DUP1) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

QC Source Sample: Other (A10K177-01)

SM 2320 B
Total Alkalinity 354 20.0 20.0 mg CaCO3/L 1 --- 347 --- --- 2 20%
Bicarbonate Alkalinity 354 20.0 20.0 - 347 - - 2 20%
Carbonate Alkalinity ND 20.0 20.0 - ND - - 20%
Hydroxide Alkalinity ND 20.0 20.0 --- ND -—- --- 20%

Duplicate (1011277-DUP2) Prepared: 11/14/10 11:58 Analyzed: 11/14/10 14:00

QC Source Sample: GS-111110-17 (A10K200-05)

SM 2320 B
Total Alkalinity 304 20.0 20.0 mg CaCO3/L 1 - 312 --- --- 2 20%
Bicarbonate Alkalinity 304 20.0 20.0 - 312 - - 2 20%
Carbonate Alkalinity ND 20.0 20.0 --- ND - - 20%
Hydroxide Alkalinity ND 20.0 20.0 - ND - - 20%
ApeX Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

Daus]

Darwin Thomas, Business Development Director Page 20 of 25




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project: GASCO-1DW-SEQ 2 C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

SAMPLE PREPARATION INFORMATION

i Anions by EPA 300.0/9056A (lon Chromatography)

Prep: Method Prep: Aq Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011242
A10K200-01 Water 300.0/9056A 11/11/10 11:50 11/12/10 02:49 10mL/10mL 10mL/10mL 1.00
A10K200-02 Water 300.0/9056A 11/11/10 12:10 11/12/10 02:49 10mL/10mL 10mL/10mL 1.00
A10K200-03 Water 300.0/9056A 11/11/10 12:20 11/12/10 02:49 10mL/10mL 10mL/10mL 1.00
A10K200-04 Water 300.0/9056A 11/11/10 13:10 11/12/10 02:49 10mL/10mL 10mL/10mL 1.00
A10K200-05 Water 300.0/9056A 11/11/10 11:20 11/12/10 02:49 10mL/10mL 10mL/10mL 1.00
Batch: 1011335
A10K200-02RE1 Water 300.0/9056A 11/11/10 12:10 11/17/10 11:31 SmL/10mL 10mL/10mL 2.00
" Cyanide - Total (Aqueous)
Prep: Latchat Micro Dist - agueous Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011322
A10K200-01 Water EPA 335.4 11/11/10 11:50 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K200-02 Water EPA 335.4 11/11/10 12:10 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K200-03 Water EPA 335.4 11/11/10 12:20 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K200-04 Water EPA 335.4 11/11/10 13:10 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
A10K200-05 Water EPA 335.4 11/11/10 11:20 11/17/10 09:30 6mL/6mL 6mL/6mL 1.00
i Cyanide - Weak Acid Dissociable (WAD) (Aqueous)
Prep: Latchat Micro Dist - aqueous Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011304
A10K200-01 Water SM 4500-CN (I/E) ~ 11/11/10 11:50 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K200-02 Water SM 4500-CN (I/E)  11/11/10 12:10 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K200-03 Water SM 4500-CN (I/E) ~ 11/11/10 12:20 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K200-04 Water SM 4500-CN (I/E) ~ 11/11/10 13:10 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
A10K200-05 Water SM 4500-CN (I/E) 11/11/10 11:20 11/16/10 09:27 6mL/6mL 6mL/6mL 1.00
" Cyanide - Free (Aqueous)
Prep: Microdiffusion Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011265
A10K200-01 Water ASTM D 4282 11/11/10 11:50 11/12/10 16:55 3mL/3mL 3mL/3mL 1.00
A10K200-02 Water ASTM D 4282 11/11/10 12:10 11/12/10 16:55 3mL/3mL 3mL/3mL 1.00

Apex Laboratories

Daus]

Darwin Thomas, Business Development Director

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland
6650 SW Redwood Lane Ste. 333
Portland, OR 97224

Project:

GASCO-1DW-SEQ2C2

Project Number: 000029-02.28 3A
Project Manager: John Renda

Reported:
12/04/10 11:16

SAMPLE PREPARATION INFORMATION

Cyanide - Free (Aqueous)

Prep: Microdiffusion Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
A10K200-03 Water ASTM D 4282 11/11/10 12:20 11/12/10 16:55 3mL/3mL 3mL/3mL 1.00
A10K200-04 Water ASTM D 4282 11/11/10 13:10 11/12/10 16:55 3mL/3mL 3mL/3mL 1.00
A10K200-05 Water ASTM D 4282 11/11/10 11:20 11/12/10 16:55 3mL/3mL 3mL/3mL 1.00
i Total Metals by EPA 6020 (ICPMS)
Prep: EPA 3015A Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011260
A10K200-01 Water EPA 6020 11/11/10 11:50 11/12/10 13:32 45mL/50mL 45mL/50mL 1.00
A10K200-02 Water EPA 6020 11/11/10 12:10 11/12/10 13:32 45mL/50mL 45mL/50mL 1.00
A10K200-03 Water EPA 6020 11/11/10 12:20 11/12/10 13:32 45mL/50mL 45mL/50mL 1.00
A10K200-04 Water EPA 6020 11/11/10 13:10 11/12/10 13:32 45mL/50mL 45mL/50mL 1.00
A10K200-05 Water EPA 6020 11/11/10 11:20 11/12/10 13:32 45mL/50mL 45mL/50mL 1.00
|| Dissolved Metals by EPA 6020 (ICPMS)
Prep: EPA 3015A - Dissolved Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011294
A10K200-01 Water EPA 6020 (Diss) 11/11/10 11:50 11/15/10 14:05 45mL/50mL 45mL/50mL 1.00
A10K200-02 Water EPA 6020 (Diss) 11/11/10 12:10 11/15/10 14:05 45mL/50mL 45mL/50mL 1.00
A10K200-03 Water EPA 6020 (Diss) 11/11/10 12:20 11/15/10 14:05 45mL/50mL 45mL/50mL 1.00
A10K200-04 Water EPA 6020 (Diss) 11/11/10 13:10 11/15/10 14:05 45mL/50mL 45mL/50mL 1.00
A10K200-05 Water EPA 6020 (Diss) 11/11/10 11:20 11/15/10 14:05 45mL/50mL 45mL/50mL 1.00
" Conventional Chemistry Parameters
Prep: Method Prep: Aq Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1011277
A10K200-01 Water SM 2320 B 11/11/10 11:50 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K200-02 Water SM 2320 B 11/11/10 12:10 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K200-03 Water SM 2320 B 11/11/10 12:20 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K200-04 Water SM 2320 B 11/11/10 13:10 11/14/10 11:58 50mL/50mL 50mL/50mL NA
A10K200-05 Water SM 2320 B 11/11/10 11:20 11/14/10 11:58 50mL/50mL 50mL/50mL NA

Apex Laboratories

Daus]

Darwin Thomas, Business Development Director

custody document. This analytical report must be reproduced in its entirety.

The results in this report apply to the samples analyzed in accordance with the chain of
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12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Anchor QEA, LLC Portland Project: GASCO-1DW-SEQ 2 C2
6650 SW Redwood Lane Ste. 333 Project Number: 000029-02.28 3A Reported:
Portland, OR 97224 Project Manager; John Renda 12/04/10 11:16

Notes and Definitions

B Analyte detected in an associated blank at a level above the MRL. (See Notes and Conventions below.)

B-02 Analyte detected in an associated blank at a level between one-half the MRL and the MRL. (See Notes and Conventions below.)
J Estimated Result . Result detected below the lowest point of the calibration curve, but above the specified MDL.

Q-01 Percent recovery and/or RPD is outside acceptance limits.

Q-03 Percent recovery and/or RPD is outside control limits due to the high concentration of analyte present in the sample.

Q-16 Reanalysis of an original Batch QC sample.
Q-17 RPD between original and duplicate sample is outside of established control limits.

R-08 Reporting level raised due to potential high bias associated with the low end of the calibration curve.

Notes and Conventions:

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. Results listed as 'wet' or without 'dry'designation are not dry weight corrected.
RPD Relative Percent Difference

MDL If MDL is not listed, data has been evaluated to the Method Reporting Limit only.
WMSC  Water Miscible Solvent Correction has been applied to Results and MRLs for volatiles soil samples per EPA 8000C.

Batch In cases where there is insufficient sample provided for Sample Duplicates and/or Matrix Spikes, a Lab Control Sample Duplicate (LCS
QC Dup) is analyzed to demonstrate accuracy and precision of the extraction and analysis.
Blank Apex assesses blank data for potential high bias down to a level equal to %2 the method reporting limit (MRL), except for conventional

Policy chemistry and HCID analyses which are assessed only to the MRL. Sample results flagged with a B or B-02 qualifier are potentially
biased high if they are less than ten times the level found in the blank for inorganic analyses or less than five times the level found in the
blank for organic analyses.

For accurate comparison of volatile results to the level found in the blank; water sample results should be divided by the dilution factor,
and soil sample results should be divided by 1/50 of the sample dilution to account for the sample prep factor.

Results qualified as reported below the MRL may include a potential high bias if associated with a B or B-02 qualified blank. B and B-02
qualifications are not applied to J qualified results reported below the MRL.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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ApeX Labs Tigard, OR 97223
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APEX LARBS COOLER RECEIPT FORM

Client: Poncdner Qg4 . Element Wil A10
Project/Froject #  /Fmasco (egq 2 02/ 000028 -0 2.2.F 34

Ls ) (A
Delivery info:

DateTime Beceived; [!{H“u‘ i) [ o0 By:_.jjS

Dreliversd by: Apex Cuuri-::ri-i:‘lim:t_FedEx_LI]’S_Sc:nvo_-f __ BDE_ Other_

Cooler Inspection Inspected by: ;;&-’B /o !_ 12577
Claain of Custody:

Included? Yes _}".__ Mo SignedDated by Cliest? Yes }‘:_ Mo
SignedDated by Apex Personnel? Yes Y Mo _
Coolers: Mo, of Coolers: !
Cooler #1 Cooler #2 Cooler #2 “oeler 4
Temperature [(deg. C) L.l
Received on lee? (F)14)
Temp. Blanks? (/M)

fee Type: fﬁel@[ﬁtlm]
Condition: g.ﬂa@i_

Cooler out of lemp? [Y@ Possible reason why:

Samples Inspection: Inzpected by: CE . @ 7L
All Samples Intzct? ‘:’cs._& Mo Comments;

Baottle Labels/C0OCs agrec? Yes % Ne  Commenis:

Containers Approprizte for Analysis? Yes i Mo Comments:

Do W0A Vials ave Visible Headspaoe?  Yes . Mo NA y
Commens.
Water Samples: pH Checked and Appropriate (except VOAE): Yesy Mo NA

Comments:

Additional Information:

Labueled by 6@'{3) i See Clignt Contact Form: Y N

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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ANCHOR 1423 Third Avenue, Suite 300

QEA e Seattle, Washington 98101
hatantndd Phone 206.287.9130

Fax 206.287.9131
www.anchorgea.com

DATA VALIDATION REVIEW REPORT — EPA LEVEL 2

Project: Gasco Segment 2 Capture Zone
Project Number: 000029-01
Date: December 22, 2010

This report summarizes the review of analytical results for 16 water samples collected
November 8, 10, 11, 2010. The samples were collected by Anchor QEA, LLC and submitted
to Apex Laboratories, LLC (Apex) in Tigard, Oregon. The samples were analyzed for the
following analyses:

« Total cyanide (TCN) by United States Environmental Protection Agency (USEPA)

method 335.4

+ Weak acid dissociable cyanide (WADCN) by Standard Method (SM) 4500-CN 1

« Free cyanide (FCN) by ASTM method D4282

+ Anions by USEPA method 300.0

. Alkalinity by SM 2320B

« Total and dissolved metals by USEPA method 6020

Apex sample data group (SDG) numbers A10K140, A10K177, and A10K200 were reviewed in

this report. Samples reviewed are presented in Table 1.

Table 1
Samples Reviewed
Sample ID Well ID Lab ID Matrix Analyses Requested
GS-110810-1 PW-7-93 A10K140-01 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-110810-2 PW-8-68 A10K140-02 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-110810-3 PW8-39 A10K140-03 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-110810-4 PW-9-92 A10K140-04 Water TCN, WADCN, FCN, anions, alkalinity, metals
651108105 W";’;\Z‘:tte A10K140-05 | Water | TCN, WADCN, FCN, anions, alkalinity, metals
GS-111010-6 PW-7-93 A10K177-01 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-111010-7 PW-8-68 A10K177-02 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-111010-8 PW-8-39 A10K177-03 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-111010-10 PW-9-92 A10K177-05 Water TCN, WADCN, FCN, anions, alkalinity, metals
Willamette

65-111010-12 River A10K177-07 Water TCN, WADCN, FCN, anions, alkalinity, metals




Gasco Segment 2 Capture Zone
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Page 2
Sample ID Well ID Lab ID Matrix Analyses Requested
GS-111110-13 PW-8-68 A10K200-01 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-111110-14 PW-8-39 A10K200-02 Water TCN, WADCN, FCN, anions, alkalinity, metals
GS-111110-15 PW-7-93 A10K200-03 Water TCN, WADCN, FCN, anions, alkalinity, metals
6511111016 W";?U:tte A10K200-04 | Water | TCN, WADCN, FCN, anions, alkalinity, metals
GS-111110-17 PW-9-92 A10K200-05 Water TCN, WADCN, FCN, anions, alkalinity, metals

Data Validation and Qualifications

The following comments refer to the laboratory’s performance in meeting the quality
assurance/quality control (QA/QC) guidelines outlined in the analytical procedures and data
quality objective sections of the Sampling and Analysis Plan (SAP) and Quality Assurance
Project Plan (QAPP). Laboratory results were reviewed using USEPA Contract Laboratory
Program National Functional Guidelines for Inorganics Data Review (USEPA 2004) and
laboratory and method QC criteria as stated in USEPA (1986; SW 846, Third Edition), 7est
Methods for Evaluating Solid Waste: Physical/Chemical Methods, update 1, July 1992;
update ITA, August 1993; update 11, September 1994; update IIB, January 1995; update III,
December 1996; update IIIA, April 1998. Unless noted in this report, laboratory results for

the samples listed above were within QC criteria.

Field Documentation

Field documentation was checked for completeness and accuracy. The chain-of-custody
forms were signed by Apex at the time of sample receipt; the samples were received cold and

in good condition.

Holding Times and Sample Preservation and Analytical Methods

Samples were appropriately preserved and analyzed within holding times with the exception
of the free cyanide analyses of samples in SDG A10K140 which were analyzed between three
and four hours past the 48-hour hold time. Associated sample results have been qualified

“UJ” to indicate they are estimated. See Table 4 for qualified data.

Laboratory Method Blanks

Laboratory method blanks were analyzed at the required frequencies. All method blanks

were free of target analytes with the following exceptions:
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e SDG A10K140 and A10K177 Total Metals — Calcium was detected in the method
blank at a level between the MDL and the MRL. Associated sample results were
significantly greater than (>5x) the level detected in the method blank with one
exception. This result has been qualified as a non-detect. See Table 4 for qualified
data.

e SDG A10K140 and A10K177 Dissolved Metals — Potassium was detected in both
method blanks at levels between the MDL and the MRL. Associated sample results
were either below detection or were significantly greater than (>5x) the higher level
detected in the method blanks so no data were qualified.

e SDG A10K200 total metals — Potassium was detected in the method blank at a level
between the MDL and the MRL. Sample results were significantly greater than (>5x)
the level detected in the method blank so no data were qualified.

e SDG A10K200 Dissolved Metals — Calcium was detected in both method blanks and
manganese was detected in one of the method blanks at levels between the MDL and
the MRL. Associated sample results were significantly greater than (>5x) the levels

detected in the blanks so no data were qualified.

Field Quality Control
Field Blanks

One field blank (GS-111010-11) was collected in association with these samples and was free

of target analytes with a few exceptions. Detected results are summarized in Table 2.

Table 2
Analytes Detected in Field Blank

Analyte Result
Cyanide 0.0082 mg/L
WAD Cyanide 0.0273 mg/L
Iron 0.0162) mg/L
Manganese 0.000467) mg/L
Calcium 0.0306) mg/L
Potassium 0.0139) mg/L
Sodium 0.0461) mg/L
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Field Duplicates

One set of field duplicates were collected in association with these sample sets. Detected

results are summarized in Table 3.

Table 3
Field Duplicate Results
Analyte GS-111010-8 GS-111010-9 RPD
CA::;';:;ZE ?Z;Ca"océ‘)‘m 327 mg CaCO3/L | 318 mg CaCO3/L 3%
Alkalinity, Bicarbonate 327 mg CaCO3/L 318 mg CaCO3/L 3%
Calcium 59D mg/L 58.3D mg/L 1%
Calcium 55.7D mg/L 56.1D mg/L 1%
Chloride (total) 54.2 mg/L 53.7 mg/L 1%
Cyanide 0.0709 mg/L 0.0659 mg/L 7%
(va(/aAnrl)?e, Weak acid dissociable 0.0278 mg/L 0.0334 mg/L 18%
Iron 21.4D mg/L 21.2D mg/L 1%
Iron 20.9D mg/L 20.5D mg/L 2%
Magnesium 34.7D mg/L 33.9D mg/L 2%
Magnesium 33.3D mg/L 33.2D mg/L 0%
Manganese 2D mg/L 1.98D mg/L 1%
Manganese 1.96D mg/L 1.94D mg/L 1%
Potassium 2.97D mg/L 2.94D mg/L 1%
Potassium 3.03D mg/L 3.03D mg/L 0%
Sodium 56.6D mg/L 55.5D mg/L 2%
Sodium 54.8D mg/L 54.8D mg/L 0%
Sulfate 13 mg/L 13 mg/L 0%

Concentrations at or near the reporting limit (RL) may have exaggerated relative percent

difference (RPD) values. No data were qualified based on field quality control.

Surrogate Recoveries

All surrogate recoveries were within the laboratory control limits.
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Laboratory Control Sample and LCS Duplicate

Laboratory control samples (LCSs) and LCS Duplicates (LCSDs) were analyzed at the
required frequencies. All LCS/LCSD analyses yielded percent recoveries (%R)s and/or

relative percent difference (RPD) values within laboratory control limits.

Matrix Spike and Matrix Spike Duplicate

Matrix spike (MS) and matrix spike duplicate (MSD) samples were analyzed at the required
frequencies or laboratory duplicates were analyzed in place of MSDs. All %Rs and/or RPD
values were within laboratory control limits with the following exceptions:

e SDG A10K140 and A10K200 Conventionals — Total cyanide recovered below control
limits in one of the MS samples, however; the MS was performed on a non-project
sample so no data were qualified.

e SDG A10K140 and A10K177 Total Metals — Calcium and manganese recovered above
control limits in the MS, however; sample results were significantly greater than (>4x)
the spike amount so no data were qualified.

e SDG A10K200 Total Metals — Manganese did not recover in one of the matrix spike
samples, which was performed on a non-project sample. Calcium recovered above the
control limit and manganese recovered below the control limit in the project MS. All
sample concentrations were significantly greater than (>4x) the spike level so no data
were qualified. Data were not qualified based on non-project MS/MSD results.

e SDG A10K200 Dissolved Metals — Manganese recovered below control limits in two of
the MS samples. The MSs were performed on non-project samples and the sample
concentrations were significantly greater than (>4x) the spiking levels so no data were

qualified.

Laboratory Duplicates

Laboratory duplicates were analyzed at the required frequencies. RPD control limits do not
apply if the sample and/or duplicate result is less than 5x the MRL. For results <5x the MRL,
the difference between the sample and duplicate result must be <2x the MRL for solid

matrices and <MRL for water matrices. All duplicate results were within control limits.
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Sample Analysis

Two nitric acid preserved bottles were received at the laboratory for sample GS-111010-12
without any indication about which one had been field-filtered for the dissolved metals
analysis. The laboratory filtered an unpreserved aliquot and analyzed that as the dissolved
fraction. Both of the nitric bottles received were digested and analyzed for total metals, and
the results from both tests are reported. One result reflects total metals, the other field-
filtered dissolved metals. A comparison with the lab-filtered dissolved metals indicates that
results reported as laboratory sample A10K177-07RE1 are probably from the field-filtered

bottle and will be reported as the dissolved fraction.

Method Reporting Limits

Reporting limits were deemed acceptable as reported. All values were reported using the
laboratory reporting limits. Values were reported as undiluted, or when reported as diluted,

the reporting limit accurately reflects the dilution factor.

Overall Assessment

As was determined by this evaluation, the laboratory followed the specified analytical
methods and all requested sample analyses were completed. Accuracy was acceptable as
demonstrated by the surrogate, LCS/LCSD, and MS/MSD %R values, with the exceptions
noted above. Precision was also acceptable as demonstrated by the laboratory duplicates,
MS/MSD, and LCS/LCSD RPD values. Most data were deemed acceptable as reported; all
other data are acceptable as qualified. Table 4 summarizes the qualifiers applied to samples

reviewed in this report.

Data Qualifier Definitions

8] Indicates the compound or analyte was analyzed for but not detected at or above the

specified limit.

J Indicates an estimated value.
R Indicates data is rejected and unusable
UJ Indicates the compound or analyte was analyzed for but not detected and the

specified limit reported is estimated

DNR Do not report
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Table 4
Data Qualification Summary
Sample ID Parameter Analyte Reported Result | Qualified Result Reason
GS-111010-11 Total metals Calcium 0.0478) mg/L 0.100U mg/L Methoc.l bla.nk
contamination
Iron 0.132 mg/L DNR
Magnesium 2.07 mg/L DNR
. : Report from
Potassium 1.04 mg/L DNR
GS-111010-12 D;;Z"tg’lid o - g/ field filtered
odium 4.88 mg/L DNR sample
Calcium 6.55 mg/L DNR
Manganese 0.0116 mg/L DNR
GS-111010-12 fenort B?:,tt'_e Irl‘°t
(A10K177- Total metals All All _ heport as ey
dissolved metals labeled as
07RE1) )
filtered
GS-110810-1 Conventionals Free cyanide 0.005U mg/L 0.005UJ mg/L Analyze(_:i past
hold time
GS-110810-2 | Conventionals | Free cyanide 0.005U mg/L 0.005U) mg/L | Analvzed past
hold time
GS-110810-3 | Conventionals | Free cyanide 0.005U mg/L 0.005U) mg/L | Analvzed past
hold time
GS-110810-4 Conventionals Free cyanide 0.005U mg/L 0.005UJ mg/L Analyze<_j past
hold time
REFERENCES

USEPA. 1983. Methods for Chemical Analysis of Water and Wastes. U.S. Environmental

Protection Agency, Environmental Monitoring and Support Laboratory, Cincinnati,

Ohio. EPA 600/4 79-020.

USEPA. 1986. Test methods for Evaluating Solid Waste: Physical/Chemical Methods. U.S.
Environmental Protection Agency, Office of Solid Waste and Emergency Response.
EPA 530/SW-846.

USEPA. 2004. USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review. U.S. Environmental Protection Agency, Office of Superfund
Remediation and Technology Innovation (OSRTI). EPA 540-R-04-004. October.




Gasco Segment 2 Capture Zone
December 22, 2010
Page 8

USEPA. 1999. USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review. U.S. Environmental Protection Agency, Office of Emergency
and Remedial Response. USEPA 540/R-99/008. October.

USEPA. 2008. USEPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review. U.S. Environmental Protection Agency,
Office of Superfund Remediation and Technology Innovation. USEPA 540-R-08-01.

June.




	SEGMENT 2 CAPTURE ZONE FIELD TEST REPORT
	FIELD TEST REPORT
	LIST OF ACRONYMS AND ABBREVIATIONS
	TABLE OF CONTENTS
	1 INTRODUCTION
	2 FIELD INVESTIGATION
	2.1 Capture Zone Field Test Plan
	2.2 Well Installation and Instrumentation
	2.3 Field Tests
	2.3.1 Lower Alluvium Extraction Wells
	2.3.2 Upper Alluvium Extraction Well


	3 CAPTURE ZONE ANALYSIS
	3.1 Groundwater Chemistry Testing

	4 FINDINGS
	4.1 Capture Zone Analysis
	4.2 Groundwater Chemistry Data

	5 REFERENCES
	TABLES
	Table 1
	Table 2
	Table 3
	Table 4


	FIGURES
	APPENDIX A BORING LOGS
	APPENDIX B WELL DEVELOPMENT RECORDS AND FIELD SAMPLING DATA SHEETS
	APPENDIX C DATA CD (ON CD)
	APPENDIX D LABORATORY REPORTS
	APPENDIX E DATA VALIDATION REVIEW MEMORANDUM




