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1.0 INTRODUCTION

At the request of NW Natural, Hahn and Associates, Inc. (HAI) has prepared
this Environmental Monitoring Report summarizing the results of routine
monitoring activities that have occurred at the NW Natural, Gasco facility,
located at 7900 St. Helens Road in Portland, Oregon and by NW Natural at
the adjacent Siltronic Corporation property (Siltronic) located at 7200 NW
Front Avenue (Figures 1 and 2) during the first and second quarters of 2009.
Specific on-going environmental monitoring that occurred during the
indicated time-frame include:

o0 groundwater quality and elevation data collection;

0 dense non-aqueous phase liquid (DNAPL) recovery system
performance monitoring.

o DNAPL measurement in monitoring wells

2.0 GROUNDWATER MONITORING ACTIVITIES

2.1 Water Level Monitoring

Static water levels were collected from monitoring wells at the Gasco and
Siltronic properties on March 25, 2009 and June 3, 2009. All monitoring well
measurements were collected with an electric water level indicator
(conductive probe). A summary of all well elevations collected to date is
included in Table 1 and Table l1a.

Contoured groundwater elevation maps, depicting the Surficial Fill Water
Bearing Zone (WBZ), as well as the intermediate and deep intervals of the
Alluvial WBZ for the March 2009 and June 2009 monitoring events, are
provided as Figures 3 through 10. Additionally, groundwater elevation
hydrographs for all wells at the Gasco site are provided in Appendix A.
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2.1.1 Surficial Fill Water Bearing Zone

As depicted in Figures 3 and 7, the interpreted groundwater flow direction
within the Surficial Fill WBZ was found to be to the north/northeast towards
the Willamette River, with the following overall calculated hydraulic gradients
(measured between MW-10-25 and MW-3-26):

« March 25, 2009: 0.014
e June 3, 2009: 0.014

The elevation of the base of the LNG tank containment basin, located in the
central portion of the Gasco site, is approximately 18 feet msl (City of
Portland datum). Groundwater that seeps into this basin is pumped out and
treated through granular activated carbon followed by permitted discharge to
the City of Portland sanitary sewer system. The removal of shallow
groundwater from this basin, which is pumped such that it remains dry, is
anticipated to result in localized flow towards the basin as interpreted on
Figures 3 and 7.

2.1.2 Alluvial Water Bearing Zone

As depicted in Figures 4 and 8, overall groundwater flow direction within the
upper Alluvial WBZ (based on wells screened shallower than 80 feet bgs)
was north-northeast towards the Willamette River, with a flattening of the
gradient within 300 feet of the riverbank. The following hydraulic gradients
(toward the river) were calculated for the central portion of the site
(measured between MW-15-66 and MW-8-56):

* March 25, 2009: 0.022 (toward the river)
e June 3, 2009: 0.016 (toward the river)

The following hydraulic gradients were calculated along the shoreline for the
portion of the site located within 300 feet of the river in March 2009 and June
2009 (measured between MW-8-56 and MW-4-57):

» March 25, 2009: 0.0024 (toward the river)

e June 13, 2009: 0.0004 (toward the river)
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The preceding very low gradients toward the river within the upper alluvial
WBZ at the near shore portion of the site are typical of historical gradients.

As depicted in Figures 5 and 9, overall groundwater flow direction within the
intermediate depth Alluvial WBZ (based on wells screened between 80 to
125 feet bgs) was found to be to the northeast towards the Willamette River,
with the following average calculated hydraulic gradients

(as measured between wells MW-14-110 and MW-4-101):
* March 25, 2009: 0.011

e June 3, 2009: 0.0072

2.1.3 Vertical Gradients

Groundwater elevation data collected on March 25, 2009 indicate both
upward and downward hydraulic potential between the Surficial Fill WBZ and
the underlying Alluvial WBZ across the site. The downward vertical gradient
(potential) ranges from a low of 0.0111 (wells MW-18-30 to MW-18-180) to a
high of 0.4085 (MW-8-29 to MW-8-56). A slight upward hydraulic gradient of
-0.197 was present between the Surficial fill WBZ and upper Alluvial WBZ
(wells screened to 80 feet bgs) between wells MW-2-32 and MW-2-61.

Additionally, slight upward hydraulic gradients were present between the
upper (wells screened to 80 feet bgs) and intermediate Alluvial WBZ (wells
screened 80 to 125 feet bgs) and intermediate and lower Alluvial WBZ (wells
screened lower than 125 feet bgs) as calculated:

Upper and Intermediate Alluvial WBZ

* MW-21-75 and MW-21-115: -0.002

*  MW-1-55 and MW-1-82: -0.0011

Intermediate and Lower Alluvial WBZ

* MW-5-100 and MW-5-175: -0.002

+ MW-21-115 and MW-21-165: -0.0006
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Groundwater elevation data collected on June 3, 2009 indicate both upward
and downward hydraulic potential between the Surficial Fill WBZ and the
underlying Alluvial WBZ across the site, with the downward vertical gradient
(potential) ranging from a low of 0.0019 (wells MW-5-32 to MW-5-100) to a
high of 0.2285 (MW-8-29 to MW-8-56). An upward hydraulic gradient of -
0.002 was present between the Surficial Fill WBZ well MW-19-22 and the
underlying intermediate Alluvial WBZ (wells screened 80 to 125 feet bgs)
well MW-19-125. Additionally, upward hydraulic gradients were present
between the upper (wells screened to 80 feet bgs) and intermediate Alluvial
WBZ (wells screened 80 to 125 feet bgs) and the intermediate to lower
Alluvial WBZ (wells screened lower than 125 feet bgs) at the following well
locations:

Upper and Intermediate Alluvial WBZ:

* MW-2-61 and MW-2-104: -0.00114

+ MW-21-75 and MW-21-115: -0.0013

Intermediate and Lower Alluvial WBZ

* MW-5-100 and MW-5-175: -0.0007
« MW-21-115 and MW-21-165: -0.0018

In summary, the preceding groundwater elevation data and gradient
calculations indicate that groundwater flow direction, as well as horizontal
and vertical gradients measured during the first and second quarter 2009
monitoring events, were similar to previous flow directions and gradients
measured at the site (Tables 1 and 2).

2.2 Groundwater Sample Collection

The first quarter 2009 groundwater monitoring event at Gasco, and in select
wells at the adjacent Siltronic property, was initiated on March 25, 2009 and
was completed on April 7, 2009. Fifty-seven wells were sampled during the
first quarter 2009 monitoring event. The second quarter 2009 groundwater
monitoring event initiated on June 3, 2009 and was completed on June 4,
2009. During the second quarter 2009 event, ten wells were sampled at
Siltronic to satisfy four consecutive quarters of sampling requirements for the
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NWN-series monitoring wells. No monitoring wells on the Gasco property
were sampled during the second quarter of 2009. All groundwater sampling
activities were completed in accordance with the DEQ-approved
Groundwater Monitoring Program dated March 25, 2009.

Low-flow purging at the Gasco and Siltronic properties was conducted for
the collection of a majority of samples as per procedures described within a
September 2003 Standard Operating Procedure document, approved by the
DEQ in correspondence dated September 17, 2003 for implementation at
the Gasco site. In instances where greater than acceptable drawdown
occurred during purging (based on low-flow protocols), then standard purge
volumes and stabilization protocols were followed (e.g. 3 to 5 well volume
purging). During the first quarter 2009, standard purging was conducted at
the Gasco property at monitoring wells with DNAPL at the base of the well,
which include MW-10-25, MW-11-32, MW-16-45, and MW-18-30 in an effort
to avoid DNAPL incorporation into sample containers and to prevent damage
from DNAPL contact to the in-line water quality meter used for low flow
protocols.

Low-flow purging procedures are designed to minimize turbidity and
suspended solids allowing for collection of representative samples. During
the first and second quarter 2009 sampling events, the Waterra Hydrolift
inertia pump was used for monitoring well purging and groundwater sample
collection according to the approved Groundwater Monitoring Program letter
to the DEQ, dated June 1, 2007. The pump operates with dedicated
polyethylene tubing and a stainless steel check valve positioned within the
screened interval of the monitoring well. By implementing the Waterra
pumping system with dedicated tubing and check valve, cross contamination
is eliminated with regard to an improper decontamination.

Stabilization parameter measurements were collected during low flow
purging and sampling with use of a flow-through cell and an in-line multi-
probe meter, at approximate 3 to 5 minute intervals. Water levels within
each well were also measured during the purging process to monitor
drawdown. Purging continued until all parameters achieved the minimum
stability criteria for three consecutive measurements, which were achieved at
all well locations. Parameter measurements recorded during purging were:
time, purge volume, water level, temperature, specific conductivity, dissolved
oxygen (DO), pH, oxygen reduction potential (ORP), and turbidity.
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Stabilization criteria are established as readings within 10% for DO, ORP,
and turbidity; within 3% for conductivity; within 0.1 pH units; and within 10
millivolts for ORP. At those locations where drawdown prevented
appropriate low-flow sampling, purging continued until between 3 and 5
casing volumes of water were removed and parameters were stable. In
cases where wells were purged to dryness, samples were collected as soon
as sufficient recharge occurred.

Field data sheets that document sampling activities at each monitoring well
during the first and second quarter 2009 (well purging and groundwater
quality indicator measurements) monitoring events are included in
Appendices B and C, respectively.

2.3 Investigative Derived Waste — Groundwater Monitoring

The Gasco and Sitronic (NWN-series wells) purge water generated from the
first and second quarter 2009 sampling events was placed into a 625-gallon
AST then processed with DEQ approval through the on site granular
activated carbon system (GAC) and discharged under permit to City of
Portland sanitary sewer. During the first quarter 2009 sampling event, purge
water was managed in the same fashion, with the exception of groundwater
monitoring wells located within the spent trichloroethene (TCE) contaminated
media management area (CMMA). Purge water generated from wells
located within the spent TCE CMMA was placed into the on site spent TCE
CMMA water management area consisting of a 625-gallon AST with
secondary containment, pending characterization and completion of a waste
determination. Purge water from wells managed in this manner include the
MW-5 well cluster, the MW-19 well cluster, and well MW-20-120. Waste
determination activities for the segregated water from the spent TCE CMMA
have been completed as documented in correspondence dated November
18, 2009, and then processed with DEQ approval (December 29, 2009)
through the on site GAC and discharged under permit to City of Portland
sanitary sewer.

2.4 Chemical Analyses of Groundwater Samples

All groundwater samples collected as part of the first and second quarter
monitoring events were shipped to Columbia Analytical Services, Inc. (CAS)
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in Kelso, Washington. All samples were analyzed in accordance with
specifications provided in the approved groundwater monitoring plan.

Historical analytical results from the Siltronic and Gasco site monitoring well
networks, including validated results of the first and second quarter 2009
monitoring events, are summarized for the Gasco property in Tables 3a
through 3f and for the Siltronic property as Tables 4a through 4f. The
laboratory reports and chain-of-custody documentation for the first and
second quarter monitoring events are included (CD format) in Appendices D
and E, respectively.

Laboratory results underwent an independent review and validation by
Validata Chemical Services, Inc. of Duluth, Georgia. Data were examined
to determine usability of the analytical results and compliance relative to the
general requirements specified in the published analytical methods.
Validation was also completed in accordance with guidance from the U.S.
EPA Contracts Laboratory Program National Functional Guidelines for
Organic Data Review (EPA-540-R-99-008) and Inorganic Data Review
(EPA-540-R-94-013). Validation Reports are included on the same CDs
containing the laboratory analytical reports (Appendices D and E).

Qualifier codes as assigned during the validation, have been placed on the
data summary tables (Tables 3a through 3f and Tables 4a through 4f) to
enable the user to assess the qualitative and quantitative reliability of any
result.

Graphs showing benzene and total polynuclear aromatic hydrocarbon (PAH)
concentrations in groundwater through time at all well locations sampled are
included in Appendices F and G, respectively.

As depicted on the tables and in the concentration charts, first and second
quarter 2009 groundwater analytical data were generally consistent with
previously identified results.

3.0 FREE PRODUCT RECOVERY SYSTEM

As described in a January 2001 DNAPL Recovery System Report, DNAPL
recovery via a pneumatic pump system was initiated at well MW-6-32 in
August 2000. From August 10, 2000 through May 9, 2001, the DNAPL
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recovery system was set to cycle on every 8 hours for 5 minutes of pumping,
at an approximate pumping rate of between 0.05 and 0.1 gallon per minute
(head dependent). Due to several problems with clogs within the product
line, a screen was placed over the pump intake on April 27, 2001. This
screen is meant to prevent large particulates or clumps of more viscous
DNAPL from entering the pump and tubing, thereby preventing the future
occurrence of clogging. At the time of screen placement, approximately 7
feet of DNAPL were measured within the base of the well, consistent with
historical DNAPL thicknesses (Figure 12). Subsequent pump removal and
repairs have been conducted in February and December 2005, at which time
DNAPL thicknesses of approximately 2 feet (February) and 13 feet
(December) were measured. Variations in product thickness may be
attributable to the timing of the measurement relative to the most recent
pumping cycle.

A decrease in recovery rate was noted subsequent to the April 27, 2001
screen installation, with the new recovery rate measured at approximately
0.025 gallons per minute (gpm). Based on the preceding, in May 2001 the
pumping cycle duration was re-set for 10 minutes, with recovery of product
found to occur throughout the entire cycle duration. Due to the slower
pumping rate, and due to the observed DNAPL recovery for the duration of
each cycle, on May 9, 2001 the number of cycles per day was increased
from 3 (every 8 hours) to 6 (every 4 hours). In October 2003, the number of
cycles a day was further increased to 12 (every 2 hours) in an effort to
increase an observed decline in recovery rates. However, due to a
significant increase in gas usage with no corresponding increase in DNAPL
recovery, the number of cycles per day was dropped back to 6 in May 2005.

The recovery system currently receives weekly inspections to ensure it
remains charged with nitrogen and is otherwise operational. DNAPL
recovery volume is determined during each routine check of the recovery
system by physically measuring the depth of liquid in the product storage
tank with the use of a calibrated (in gallons) gauging staff. As of June 26,
2009, approximately 1,281 gallons of liquid, primarily composed of DNAPL
(estimated at between 60% and 90%, based on previous observations),
have been recovered. Table 5 provides a summary of pump settings and
volume of DNAPL recovered through time, while a chart depicting cumulative
product recovery from the well is included as Figure 12.
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Conversion of nearby monitoring well MW-13-30, which currently contains
approximately 6 feet of DNAPL (see Section 5.0), from groundwater
monitoring to dedicated DNAPL extraction was completed in November
2009. Since November, DNAPL from MW-13-30 has been extracted using a
similar pump and controller as established at MW-6-32, and has been
plumbed to the same above ground storage tank for containment pending
collection and recycling.

4.0 FREE PRODUCT MEASURMENT IN EXISTING WELLS

In addition to the above-described DNAPL recovery activities, an evaluation
to ascertain the presence or absence of light or dense free phase liquid
product within all wells at the Gasco site was completed during the first and
second quarter groundwater monitoring events. The evaluation for light non-
aqueous phase liquid (LNAPL) and for DNAPL was conducted by lowering a
Waterra HS-1 Hydrocarbon Interface Sensor probe to the base of each well.
The probe emits a steady signal upon encountering petroleum hydrocarbon
product. Results of the above-described monitoring for the March 25, 2009
event indicated the presence of DNAPL in well MW-10-25 (1.9 feet), MW-16-
45 (5.0 feet), and MW-18-30 (1.0 feet).

During product measurement activities during the first quarter 2009 at the
MW-11-32 well location, the measurement tape was obstructed at 26 feet
from the top of the well casing during advancement to the base of the well.
Black oil was observed on the tip of the probe upon retrieval, however do to
the anomalous thickness measurement (6.0 feet), it is believed the oil was
smeared on the tip of the probe from residual oil remaining on the well
casing (oil dripped from previous measurements and sampling).
Subsequent measurements did not confirm the presence of a 6 foot DNAPL
thickness at this location. No Product (DNAPL or LNAPL) has been
identified within other wells at the Gasco site during the first quarter 2009
event.

The June 3, 2009 event indicated the presence of DNAPL in well

MW-10-25 (1.5 feet), MW-11-32 (1.1 feet), MW-16-45 (6.5 feet), and MW-18-
30 (1.2 feet). No Product (DNAPL or LNAPL) has been identified within
other wells at the Gasco site during the second quarter 2009 event.
Thickness of DNAPL through time in groundwater monitoring wells is
depicted in figure 11.

Environmental Monitoring Report Page 9 of 13
NW Natural Gasco Facility January 29, 2010
01 29 2010 _Gasco Env_Mon_Rpt_1Q2Q09.doc HAHN AND ASSOCIATES, INC.



Do to limited access, free product thickness was not measured at the MW-6-
32, MW-13-30, and PW-01 well locations during the first and second quarter
of 2009. MW-6-32 maintains a dedicated DNAPL recovery pump at the base
of the well, and therefore access is limited (Section 3.0). Similarly, a DNAPL
pump was positioned at the base of the MW-13-30 well in preparation for
conversion from a groundwater monitoring well to a DNAPL recovery well,
which prevented product thickness measurements.

Additionally, during the first and second quarter of 2009 free product
presence or absence was investigated at the NWN series of monitoring wells
on the Siltronic property. While verifying product absence at the NW-1-20
well location during the first quarter 2009, black, fine grained, particles with a
hydrocarbon odor were observed on the indicator probe, however no
measurable oil was identified at the base of the well. Further, during the first
guarter 2009 sampling event, black oil was identified on the inside of the
sampling tubing at the NWN-2-20 monitoring well location, however no
measurable amount of oil was identified at the base of the well. No evidence
of free product was identified at WS-8-33, WS-8-59, WS-9-34, and the
remaining NWN series monitoring wells during the first quarter of 2009.

During the second quarter 2009 groundwater monitoring event, oil blebs
were again observed on the indicator probe at the NWN-1-20 well location,
however no oil thickness was measured at the base of the well. Additionally,
hydrocarbon odors were identified at the NWN-2-20 well location during the
second quarter 2009, however no measurable product was identified at the
base of the well or visibly observed within the groundwater sampling
discharge tubing. No evidence of free product was identified at WS-8-33,
WS-8-59, WS-9-34, and the remaining NWN series monitoring wells during
the second quarter of 2009.

5.0 MONITORING SCHEDULE

Routine environmental monitoring activities occurred during the third and
fourth quarter of 2009 in accordance with the DEQ approved groundwater
monitoring plan dated March 25, 2009 and conditionally approved by the
DEQ June 10, 20009.

The third quarter 2009 monitoring consisted of groundwater elevation
measurements and groundwater sample collection and analyses from the
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entire network of wells on the Gasco and NW Natural-owned wells on the
Siltronic property.

The fourth quarter 2009 monitoring event consisted of groundwater elevation
and DNAPL measurements on the Gasco and Siltronic properties. Both the
third and fourth quarter 2009 monitoring events have been completed and
the report will be provided to DEQ in March 2010.

Conversion of the MW-13-30 from a groundwater monitoring well to a
DNAPL product recovery well was completed in November 2009 and the
recovery well has been in operation since that time.

With regard to the MW-13-61R and MW-16-125 well abandonments, the
bentonite grout compatibility testing has been completed and approved by
the DEQ and Water Resource Department (WRD) and these wells are
scheduled for abandonment and replacement upon DEQ’s approval of the
well abandonment and replacement plan as provided to DEQ in
correspondence dated November 17, 2009.

Routine groundwater monitoring in 2010 will proceed under the same
schedule as that for 2009, with a site-wide event scheduled for the first
quarter of 2010. A specific schedule for 2010 monitoring will be provided to
DEQ prior to initiating the sampling activities.

6.0 LIMITATIONS AND SIGNATURES

The information presented in this report was collected, analyzed, and
interpreted following the standards of care, skill, and diligence ordinarily
provided by a professional in the performance of similar services as of the
time the services were performed. This report and the conclusions and/or
recommendations contained in it are based solely upon research and/or
observations, and physical sampling and analytical activities, if any, that
were conducted at the Client’s request.

The information presented in this report is based only upon activities
witnessed by HAI or its contractors, and/or upon information provided to HAI
by the Client and/or its contractors. The analytical data presented in this
report, if any, document only the concentrations of the target analytes in the
particular sample, and not the property as a whole.
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Unless otherwise specified in writing, this report has been prepared solely for
the use by the Client and for use only in connection with the evaluation of the
subject property. Any other use by the Client or any use by any other person
shall be at the user's sole risk, and HAI shall have neither liability nor
responsibility with respect to such use.

Hahn and Associates, Inc.

Prepared by: Reviewed by:
Ben Uhl Robert Ede, R.G.
Sr. Environmental Scientist Principal

Date Qﬂm <72°]/ 2@/0
/

g G1823

Qsoroos:
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7.0 GLOSSARY OF ABBREVIATIONS

Oregon Department of Environmental Quality

Remedial Investigation / Feasibility Study

bgs below ground surface

CAS Columbia Analytical Services, Inc
CMMA contaminated media management area
DEQ

DNAPL dense non-aqueous phase liquid
DO dissolved oxygen

EPA U.S. Environmental Protection Agency
GAC granular activated carbon

gpm gallons per minute

HAI Hahn and Associates, Inc.

LNAPL light non-aqueous phase liquid
OAR Oregon Administrative Rule

ORP oxygen reduction potential

ORS Oregon Revised Statute

PAHs polynuclear aromatic hydrocarbons
QA/QC guality assurance / quality control
RI/FS

SvVOoC semivolatile organic hydrocarbons
TCE trichloroethene

WBZ water-bearing zone

WRD

Oregon Water Resources Department
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TABLE 1 - Summary of Water Level Measurements MW-1-22 Through MW-11-32

Elevation of Top of Casing

Date of Elevation of Top of Casing
Elevation (feet msh*

Survey MW-1-22 MW-1-55 MW-1-82 MW-2-32 MW-2-61 MW-2-104 MW-3-26 MW-3-56 MW-4-35 MW-4-57 MW-4-101 MW-5-32 MW-5-100 MW-5-175 MW-6-32 MW-6-61 MW-8-29 MW-8-56 MW-9-29 MW-10-25 MW-10-61 MW-11-32
7-Dec-95 34.75 - - 34.46 34.41 - 34.11 34.07 34.54 34.53 34.36 27.83 27.31 27.19 35.51 34.50 39.09 39.13 37.65 39.22 39.33 38.39
20-Feb-01 - - - - - - - - - - - - - - - - - - - - - -
30-Aug-04 - - - - - - - - - - - - - - - - - - - - - -
30-Aug-05 - - - - - - - - - - - - - - - - - - - - - -
22-May-07 - - - - - - - - - - - - - - - - - - - - - -
8-Aug-07 - 35.75 36.08 - - 34.92 - - - - - - - - - - - - - - - -

Measured Water Level
Date Measured Water Level
Measured (feet btc)
MW-1-22 MW-1-55 MW-1-82 MW-2-32 MW-2-61 MW-2-104 MW-3-26 MW-3-56 MW-4-35 MW-4-57 MW-4-101 MW-5-32 MW-5-100 MW-5-175 MW-6-32 MW-6-61 MW-8-29 MW-8-56 MW-9-29 MW-10-25 MW-10-61 MW-11-32
5-Dec-95 14.15 - - 15.23 - - 15.58 15.79 16.12 16.39 - 9.46 - - 16.71 15.77 19.75 20.61 6.20 14.98 13.42 12.69
5-Jan-96 14.47 - - 20.04 - - 19.47 21.85 22.47 22.38 - 15.57 - - 14.84 21.58 19.01 26.74 7.33 15.20 16.32 12.19
12-Feb-96 7.74 - - 8.61 - - 8.52 8.63 9.09 9.10 - 241 - - 9.55 8.97 16.99 13.56 3.32 11.11 8.92 8.95
18-Mar-96 12.44 - - 18.03 - - 17.87 19.66 20.24 20.21 - 13.37 - - 12.10 19.39 15.22 24.54 6.13 11.95 14.47 9.42
16-Apr-96 13.65 - - 18.83 - - 18.13 19.47 20.26 20.07 - 13.36 - - 13.42 19.51 15.58 24.44 6.93 12.63 15.07 10.12
10-May-96 13.75 - - 19.47 - - 18.98 22.01 22.58 22.60 - 15.78 - - 13.30 21.55 15.77 26.93 6.94 12.98 15.90 10.40
17-Jun-96 13.88 - - 17.40 - - 17.40 18.21 18.61 18.73 - 11.96 - - 13.40 18.13 16.00 23.15 5.03 13.51 13.96 10.90
16-Jul-96 15.51 - - 20.71 - - 20.07 24.41 24.30 24.93 - 17.91 - - 14.60 23.55 17.26 29.05 6.65 15.90 17.21 11.93
21-Aug-96 16.51 - - 21.80 - - 22.24 26.99 26.77 27.51 - 20.46 - - 16.17 26.27 19.18 31.93 8.47 16.58 19.43 13.40
17-Sep-96 17.06 - - 22.06 - - 20.61 28.02 27.15 28.53 - 21.27 - - 16.94 26.81 20.13 32.63 7.52 16.80 19.30 14.02
30-Sep-96 17.17 - - 22.24 - - 23.32 27.04 27.46 27.61 - 20.68 - - 17.08 27.01 20.19 32.45 8.70 16.89 19.84 14.26
15-Nov-96 16.38 - - 22.02 - - 20.76 26.48 26.85 27.00 - 19.84 - - 17.00 25.71 20.63 31.37 6.61 16.42 18.38 14.20
24-Feb-97 12.41 - - 18.71 - - 18.61 20.48 20.82 21.02 - 14.17 - - 12.83 19.79 18.43 25.33 4.35 14.85 14.33 11.18
10-Jun-97 12.89 - - 14.23 - - 13.80 14.20 14.70 14.56 - 7.97 - - 13.81 14.61 18.56 19.25 4.84 16.01 12.20 12.50
26-Aug-97 15.38 - - 21.70 - - 22.61 26.10 26.56 25.84 - 19.63 - - 18.53 25.58 20.31 31.13 171 17.10 20.16 14.30
25-Nov-97 14.42 - - 21.50 - - 19.25 24.64 25.14 24.80 - 18.23 - - 16.29 24.33 20.85 29.85 7.85 16.36 17.89 13.88
19-Dec-97 - - - - - - - 22.75 - 23.28 - - - - - 22.62 - 27.90 - - 16.90 -
16-Feb-98 12.60 - - 20.13 - - 18.65 23.55 23.25 24.10 - 17.09 - - 14.29 - 20.05 28.50 5.33 15.60 15.89 12.02
1-Jun-98 14.49 - - 16.97 - - 16.61 16.51 16.90 17.00 - 10.33 - - 15.75 - 20.05 21.63 7.25 14.63 14.36 12.85
25-Aug-98 17.62 - - 22.74 - - 23.68 27.79 27.32 28.36 - 21.14 - - 17.73 - 20.89 32.46 12.67 14.32 21.19 14.29
16-Nov-98 18.42 - - 24.59 28.36 - 22.20 27.57 27.32 28.10 28.29 20.99 21.19 21.05 18.23 - 21.19 32.13 12.10 14.30 20.81 14.45
15-Feb-99 11.97 - - 19.02 23.94 - 18.27 23.20 23.94 23.71 23.75 16.75 16.72 16.54 12.35 - 17.66 27.97 511 12.41 15.34 10.03
11-May-99 14.32 - - 20.19 22.99 - 18.76 22.44 22.92 22.99 22.94 16.06 15.87 15.68 13.41 - 16.56 27.31 8.50 15.82 16.94 10.82
20-Aug-99 17.37 - - 22.16 26.95 - 21.92 26.31 25.98 26.81 26.87 19.73 19.80 19.62 19.80 - 19.65 31.04 12.04 15.00 20.46 14.25
25-Oct-99 18.48 - - 24.73 28.77 - 24.40 28.05 28.02 28.49 28.44 21.56 21.36 2111 19.00 - 20.83 32.78 13.86 16.40 22.15 15.60
27-Mar-00 12.88 - - 20.09 26.94 - 19.24 26.27 25.69 26.80 26.91 19.36 19.83 19.64 14.05 - 19.43 31.08 6.25 17.70 17.32 12.90
15-Jun-00 16.26 - - 21.18 24.08 - 20.01 23.56 24.42 24.14 24.10 17.40 17.07 16.86 16.05 - 19.53 28.42 10.15 14.74 18.55 13.36
4-Oct-00 18.15 - - 23.24 28.92 - 2212 28.42 28.02 28.95 28.92 21.93 21.88 21.69 - - 20.31 33.46 13.67 14.09 2231 14.15
20-Dec-00 17.98 - - 22.73 27.13 - 19.50 26.89 26.13 27.27 26.76 20.33 19.63 19.31 - - 19.24 32.12 12.22 13.02 20.20 13.09
27-Mar-01 16.91 - - 21.94 28.05 - 20.86 27.35 27.01 27.91 28.10 20.66 21.05 20.88 - - 19.19 32.07 11.91 13.74 20.85 13.63
28-Jun-01 18.02 - - 23.49 28.58 - 24.14 28.11 27.51 28.52 28.25 21.59 21.23 20.97 - - 21.14 33.04 13.31 17.27 22.92 15.25
8-Oct-01 19.24 - - 26.16 29.85 - 25.45 29.10 29.05 29.68 28.72 22.67 22.60 22.45 - - 21.99 34.11 15.50 18.28 23.89 17.10
12-Dec-01 16.73 - - 22.68 26.54 - 20.49 25.81 24.12 26.33 26.46 19.01 19.41 19.21 - - 21.58 30.43 9.71 16.50 19.00 16.00
2-Apr-02 14.98 - - 20.47 25.78 - 20.61 25.33 26.38 25.84 25.59 18.71 18.56 18.34 - - 20.24 30.61 7.99 16.77 18.46 13.16
10-Jul-02 17.18 - - 21.78 25.31 - 21.42 24.69 25.12 25.22 25.13 18.28 18.10 17.92 - - 20.43 29.73 11.61 16.20 19.92 14.00
29-Sep-02 18.44 - - 24.95 29.44 - 24.73 28.65 28.25 29.27 29.44 22.14 22.41 22.23 - - 21.41 33.35 14.27 - 22.83 -
17-Dec-02 19.34 - - 24.41 24.61 - 20.25 25.05 23.61 25.42 25.06 18.92 18.02 17.99 - - 21.79 31.16 12.93 16.20 20.80 17.30
17-Mar-03 14.90 - - 20.71 24.92 - 19.79 24.35 24.38 24.91 24.91 17.82 17.87 17.67 - - 20.69 29.51 6.87 16.40 17.05 13.50
2-Jun-03 15.17 - - 20.02 21.63 - 20.25 21.19 21.82 21.75 21.50 15.04 14.50 14.29 - - 20.15 26.30 9.45 16.60 17.39 13.60
29-Sep-03 18.45 - - 25.09 28.56 - 24.63 27.36 28.24 27.86 27.49 21.03 20.55 20.35 - - 21.43 32.82 14.66 16.10 22.78 16.60
29-Dec-03 16.52 - - 23.03 25.72 - 19.41 24.96 22.64 25.46 25.43 18.32 18.39 18.21 - - 21.08 30.12 8.38 16.50 18.35 14.90
29-Mar-04 15.33 - - 21.25 27.30 - 20.45 26.83 26.38 27.34 27.25 19.95 20.19 19.99 - - 20.28 31.91 9.10 - 19.21 -
11-Aug-04 18.27 - - 24.45 28.81 - 24.61 29.13 28.30 29.52 29.48 22.36 22.24 21.95 - - 21.34 33.84 13.90 16.50 19.50 15.60
20-Dec-04 18.21 - - 24.40 25.95 - 22.20 25.80 25.69 26.31 26.12 19.10 19.03 18.80 - - 21.56 31.11 9.55 17.23 19.26 15.52
28-Mar-05 16.96 - - 23.17 24.86 - 19.85 24.72 23.94 25.19 25.00 18.39 17.97 17.17 - - 21.40 29.75 8.02 17.15 18.45 15.45
20-Jun-05 16.68 - - 21.90 27.59 - 22.27 26.85 26.56 27.33 27.40 20.25 20.39 20.20 - - 20.90 3141 9.42 16.92 19.21 14.50
16-Sep-05 18.17 - - 25.34 30.78 - 24.85 29.81 28.94 30.51 30.85 23.12 23.74 23.58 - - 21.56 34.22 13.04 17.63 2231 16.02
7-Dec-05 16.31 - - 22.31 27.12 - 20.61 26.63 26.06 27.20 27.24 19.67 20.08 19.88 - - 20.90 31.53 8.44 16.07 18.76 14.33
27-Mar-06 15.00 - - 20.92 27.01 - 19.82 26.74 26.25 26.25 25.70 19.68 19.74 19.46 - - 19.30 31.53 7.49 15.05 18.00 11.40
19-Jun-06 16.60 - - 20.25 22.62 - 19.26 22.06 22.10 22.62 2251 15.71 15.48 15.33 - - 19.58 26.87 9.82 9.80 17.38 -
11-Oct-06 18.61 - - 25.50 28.50 - 24.61 27.89 28.33 28.35 28.10 21.40 21.03 20.80 - - 20.93 33.00 14.39 16.80 22.61 15.05
21-Mar-07 15.37 - - 22.90 20.54 - 19.49 22.44 23.63 22.95 2271 16.15 15.74 15.47 - - 19.70 27.51 6.64 14.11 16.45 11.35
7-May-07 16.05 - - 21.09 24.05 - 20.30 23.55 24.03 24.17 24.06 17.17 17.00 16.82 - - 19.70 28.45 8.16 15.48 17.35 21.10
21-Jun-07 17.00 - - 22.04 27.02 - 21.78 26.45 26.06 26.84 26.79 19.72 19.69 19.51 - - 20.10 31.25 10.33 16.11 19.41 13.31
6-Sep-07 18.30 30.40 30.56 25.52 28.39 29.26 24.61 28.54 28.43 28.98 28.65 22.70 22.54 22.28 - - 21.03 33.92 13.01 17.08 22.09 15.03
17-Apr-08 15.54 28.26 28.55 21.24 26.89 27.30 20.10 26.30 26.61 26.71 26.76 19.30 19.65 19.45 - - 19.88 30.90 8.05 15.31 18.14 11.86
9-Sep-08 18.02 31.75 32.04 25.51 30.36 30.85 24.40 29.71 28.56 30.10 30.02 22.90 23.05 22.81 - - 19.95 34.65 13.22 16.94 21.60 14.79
4-Dec-08 18.12 29.19 29.43 25.10 27.83 28.30 23.23 27.52 27.61 28.13 27.65 21.10 20.60 20.40 - - 21.14 33.01 11.62 16.60 20.85 14.84
25-Mar-09 16.59 29.10 29.40 21.85 27.72 28.15 20.15 26.94 26.81 27.44 27.60 19.86 20.57 20.32 - - 20.36 31.43 8.78 15.94 18.70 13.05
3-Jun-09 16.95 - 23.32 20.31 21.65 2211 19.78 21.16 21.56 21.60 21.45 14.81 14.42 14.25 - - 19.89 26.10 9.31 15.90 17.02 13.28
Note: bbm = below bench mark msl = mean sea level

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

File: Table 1 and 2 GW_2Q_01_19_2010.xls ; GW Elevations (95-08)

btc = below top of casing
* = City of Portland Datum

*Well casing raised in January 2000. Pre-2000 top of casing elevations are: MW-15-50 (35.15 feet); MW-15-66 (35.36 feet)
? Willamette River, Portland Harbor Stage, obtained from National Weather Service and adjusted to feet msl - City of Portland datum: December 1995 to December 1997. Post December 1997 River Stage data measured directly from surveyed bench mark located on north end of FAMM Dock.
*Willamette River, Portland Harbor Stage, measured directly from surveyed benchmark on north east end of the Dolphin Dock adiacent to MW-4 well cluster
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TABLE 1 - Summary of Water Level Measurements MW-12-36 Through PW-01

Elevation of Top of Casing

Date of Elevation of Top of Casing River River
Elevation (feet msl) Benchmark Benchmark

Survey MW-12-36 MW-13-30 MW-13-61 MW-13-60R MW-14-110 MW-15-50 MW-15-66 MW-16-45 MW-16-65 MW-16-125 MW-17-79 MW-18-30 MW-18-180 MW-19-22 MW-19-125 MW-19-180 MW-20-120 MW-21-12 MW-21-75 MW-21-115 MW-21-165 PW-01-80 (feet msl) * (feet msl) *
7-Dec-95 38.69 - - - 37.41 35.97" 36.06" - - - - - - - - - - - - - - - 32.12 31.30
20-Feb-01 - 34.86 34.78 - - - - - - - - - - - - - - - - - - - - -
30-Aug-04 - - - - - - - 33.12 33.11 32.89 - - - - - - - - - - - - - -
30-Aug-05 - - - - - - - - - - 34.83 - - - - - - - - - - 31.80 - -
22-May-07 - - - - - - - - - - - 31.66 317 27.4 27.2 27.28 25.63 - - - - - - -
8-Aug-07 - - - 35.38 - - - - - - - - - - - - - 23.29 23.13 23.47 23.19 - - -

Measured Water Level
Date Measured Water Level River River
Measured (feet btc) Level Level
MW-12-36 MW-13-30 MW-13-61 MW-13-60R MW-14-110 MW-15-50 MW-15-66 MW-16-45 MW-16-65 MW-16-125 MW-17-79 MW-18-30 MW-18-180 MW-19-22 MW-19-125 MW-19-180 MW-20-120 MW-21-12 MW-21-75 MW-21-115 MW-21-165 PW-01-80 (feet bbm) (feet bbm
5-Dec-95 9.37 - - - - - - - - - - - - - - - - - - - - - - -
5-Jan-96 10.82 - - - - - - - - - - - - - - - - - - - - - - -
12-Feb-96 5.27 - - - - - - - - - - - - - - - - - - - - - - -
18-Mar-96 9.01 - - - - - - - - - - - - - - - - - - - - - - -
16-Apr-96 9.69 - - - - - - - - - - - - - - - - - - - - - - -
10-May-96 10.24 - - - - - - - - - - - - - - - - - - - - - - -
17-Jun-96 9.98 - - - - - - - - - - - - - - - - - - - - - - -
16-Jul-96 12.43 - - - - - - - - - - - - - - - - - - - - - - -
21-Aug-96 1453 - - - - - - - - - - - - - - - - - - - - - - -
17-Sep-96 14.86 - - - - - - - - - - - - - - - - - - - - - - -
30-Sep-96 14.97 - - - - - - - - - - - - - - - - - - - - - - -
15-Nov-96 13.85 - - - - - - - - - - - - - - - - - - - - - - -
24-Feb-97 9.71 - - - - - - - - - - - - - - - - - - - - - - -
10-Jun-97 8.49 - - - - - - - - - - - - - - - - - - - - - - -
26-Aug-97 14.13 - - - - - - - - - - - - - - - - - - - - - - -
25-Nov-97 11.79 - - - - - - - - - - - - - - - - - - - - - - -
19-Dec-97 - - 23.71 - - - - - - - - - - - - - - - - - - - - -
16-Feb-98 9.72 14.73 23.98 - - - - - - - - - - - - - - - - - - - 21.91 -
1-Jun-98 9.83 15.69 17.11 - - - - - - - - - - - - - - - - - - - 14.57 -
25-Aug-98 14.97 17.56 28.22 - - - - - - - - - - - - - - - - - - - 25.72 -
16-Nov-98 14.92 17.78 28.11 - 24.84 - - - - - - - - - - - - - - - - - 26.32 -
15-Feb-99 9.51 13.04 23.62 - 20.35 - - - - - - - - - - - - - - - - - 21.94 -
11-May-99 11.11 14.03 2291 - 20.62 - - - - - - - - - - - - - - - - - 21.21 -
20-Aug-99 14.40 17.18 26.81 - 23.93 15.05 15.37 - - - - - - - - - - - - - - - 25.80 -
25-Oct-99 16.51 18.52 28.63 - 25.68 16.92 17.28 - - - - - - - - - - - - - - - 26.49 -
27-Mar-00 11.65 14.45 26.71 - 23.11 14.05 14.68 - - - - - - - - - - - - - - - 25.30 -
15-Jun-00 13.11 15.82 24.10 - 22.02 14.14 14.96 - - - - - - - - - - - - - - - 21.70 -
4-Oct-00 16.85 17.32 28.98 - 26.31 17.81 18.66 - - - - - - - - - - - - - - - 26.00 -
20-Dec-00 15.17 16.70 27.70 - 26.05 16.25 17.08 - - - - - - - - - - - - - - N 25.00 N
27-Mar-01 14.96 16.81 27.86 - 25.24 16.40 17.23 - - - - - - - - - - - - - - - 25.70 -
28-Jun-01 16.06 18.06 28.72 - 25.88 17.32 18.11 - - - - - - - - - - - - - - - 27.01 -
8-Oct-01 18.45 19.41 29.78 - 27.51 19.41 20.19 - - - - - - - - - - - - - - - 28.15 -
12-Dec-01 13.67 17.89 26.34 - 23.66 15.05 15.86 - - - - - - - - - - - - - - - 24.44 -
2-Apr-02 12.48 15.35 25.85 - 23.59 14.56 15.42 - - - - - - - - - - - - - - - 23.60 -
10-Jul-02 13.98 17.09 25.31 - 23.29 15.91 15.22 - - - - - - - - - - - - - - N 23.16 N
29-Sep-02 17.42 18.63 29.15 - 26.55 18.34 19.11 - - - - - - - - - - - - - - - 27.52 -
17-Dec-02 16.05 19.02 25.75 - 2411 16.20 16.86 - - - - - - - - - - - - - - - 22.30 -
17-Mar-03 17.47 15.92 24.92 - 2222 13.50 14.31 - - - - - - - - - - - - - - - 22.79 -
2-Jun-03 12.22 15.71 21.80 - 20.47 13.08 13.72 - - - - - - - - - - - - - - - 19.45 -
29-Sep-03 17.62 18.58 27.86 - 26.18 18.22 18.97 - - - - - - - - - - - - - - - 26.45 -
29-Dec-03 12.60 17.72 25.56 - 23.34 14.41 15.23 - - - - - - - - - - - - - - - 23.81 -
29-Mar-04 12.76 15.93 27.45 - 24.41 14.82 15.75 - - - - - - - - - - - - - - - 24.51 -
11-Aug-04 16.72 18.40 29.80 - 26.94 17.64 18.70 27.45 28.00 27.55 - - - - - - - - - - - - 26.45 -
20-Dec-04 14.31 18.42 26.45 - 24.21 15.57 16.76 24.80 24.93 24.81 - - - - - - - - - - - - 25.09 -
28-Mar-05 13.48 17.92 25.21 - 23.29 14.84 15.60 23.65 23.86 23.84 - - - - - - - - - - - - 23.33 -
20-Jun-05 13.68 17.79 27.41 - 24.19 15.26 16.51 24.72 25.98 26.03 - - - - - - - - - - - - 25.48 -
16-Sep-05 17.00 18.47 30.25 - 26.94 18.12 19.03 27.42 28.89 29.43 30.25 - - - - - - - - - - - 28.90 -
7-Dec-05 13.68 17.44 27.08 - 24.34 15.15 16.10 25.89 25.22 25.79 27.36 - - - - - - - - - - 24.38 24.49 -
27-Mar-06 11.60 15.40 26.32 - 23.65 13.74 14.76 24.89 25.25 24.59 26.96 - - - - - - - - - - 24.38 - 22.65
19-Jun-06 11.75 16.45 2272 - 20.58 12.95 13.05 2111 21.26 21.20 22.85 - - - - - - - - - - 19.81 - 19.52
11-Oct-06 17.28 19.60 - - 26.30 17.91 18.85 26.70 26.95 26.83 28.59 - - - - - - - - - - 25.59 25.92 below gauge |
21-Mar-07 10.34 15.57 - - 21.12 12.87 13.46 21.82 20.46 21.50 23.44 23.31 22.20 18.34 17.71 18.50 16.10 - - - - 20.39 - 20.18
7-May-07 11.93 16.15 - - 19.31 13.11 14.14 22.36 22.65 22.67 24.31 23.10 23.50 18.95 19.05 19.38 17.41 - - - - 21.36 - 21.15
21-Jun-07 13.55 - - 27.35 23.96 14.87 15.87 24.57 25.45 25.47 27.05 25.09 26.32 20.68 21.79 22.14 20.11 - - - - 24.23 - 23.75
6-Sep-07 16.34 18.46 - 29.72 26.66 17.40 18.42 27.36 27.62 27.24 29.19 27.45 28.20 22.37 24.41 24.66 22.85 12.47 17.32 17.56 17.14 26.14 26.85 below gauge |
17-Apr-08 12.05 15.85 - 27.02 23.64 14.92 13.80 24.60 25.36 25.51 27.00 25.84 26.31 19.81 21.70 22.05 20.08 9.90 15.51 15.80 15.42 24.00 - 24.51
9-Sep-08 15.85 - - 30.45 26.57 17.05 18.19 27.52 29.35 28.52 30.97 30.70 29.50 22.02 25.06 25.35 23.45 12.20 18.95 19.25 18.82 27.18 28.60 below gauge |
4-Dec-08 15.10 - - - 25.57 16.38 17.49 26.61 25.86 26.28 28.30 DRY 27.08 20.08 22.66 22.93 21.00 1211 16.40 16.65 16.31 27.32 25.55 below gauge |
25-Mar-09 12.95 - - - 23.97 14.49 15.59 25.05 26.02 26.25 27.84 25.45 27.16 19.22 2257 2291 20.89 10.82 16.25 16.51 16.20 25.12 25.72 below gauge |
3-Jun-09 11.91 - - - 20.18 12.61 13.45 19.80 20.20 20.10 21.89 22.60 21.00 16.85 16.46 16.82 14.81 9.10 10.26 10.55 10.18 - 19.55 18.45
Note: bbm = below bench mark msl = mean sea level

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

btc = below top of casing
* = City of Portland Datum

*Well casing raised in January 2000. Pre-2000 top of casing elevations are: MW-15-50 (35.15 feet); MW-15-66 (35.36 feet)
obtained from National Weather Service and adiusted to feet msl - City of Portland datum: December 1995 to December 1997. Post December 1997 River Stage data measured directly from surveyed bench mark located on north end of FAMM Dock.
*Wwillamette River, Portland Harbor Stage, measured directly from surveyed benchmark on north east end of the Dolphin Dock adiacent to MW-4 well cluster

? Willamette River, Portland Harbor Stage,

File: Table 1 and 2 GW_2Q_01_19_2010.xls ; GW Elevations (95-08)
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TABLE 1 - Summary of Groundwater Elevations MW-1-22 Through MW-11-32

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

File: Table 1 and 2 GW_2Q_01_19_2010.xls ; GW Elevations (95-08)

btc = below top of casing
* = City of Portland Datum

? Willamette River, Portland Harbor Stage, obtained from National Weather Service and adjusted to feet msl - City of Portland datum: December 1995 to December 1997. Post December 1997 River Stage data measured directly from surveyed bench mark located on north end of FAMM Dock.
*Willamette River, Portland Harbor Stage, measured directly from surveyed benchmark on north east end of the Dolphin Dock adiacent to MW-4 well cluster

Date Groundwater Elevation
Measured (feet msh*
MW-1-22 MW-1-55 MW-1-82 MW-2-32 MW-2-61 MW-2-104 MW-3-26 MW-3-56 MW-4-35 MW-4-57 MW-4-101 MW-5-32 MW-5-100 MW-5-175 MW-6-32 MW-6-61 MW-8-29 MW-8-56 MW-9-29 MW-10-25 MW-10-61 MW-11-32
5-Dec-95 20.60 - - 19.23 - - 18.53 18.28 18.42 18.14 - 18.37 - - 18.80 18.73 19.34 18.52 31.45 24.24 25.91 25.70
5-Jan-96 20.28 - - 14.42 - - 14.64 12.22 12.07 12.15 - 12.26 - - 20.67 12.92 20.08 12.39 30.32 24.02 23.01 26.20
12-Feb-96 27.01 - - 25.85 - - 25.59 25.44 25.45 25.43 - 25.42 - - 25.96 25.53 22.10 25.57 34.33 28.11 30.41 29.44
18-Mar-96 22.31 - - 16.43 - - 16.24 14.41 14.30 14.32 - 14.46 - - 23.41 1511 23.87 14.59 31.52 27.27 24.86 28.97
16-Apr-96 21.10 - - 15.63 - - 15.98 14.60 14.28 14.46 - 14.47 - - 22.09 14.99 23.51 14.69 30.72 26.59 24.26 28.27
10-May-96 21.00 - - 14.99 - - 15.13 12.06 11.96 11.93 - 12.05 - - 2221 12.95 23.32 12.20 30.71 26.24 23.43 27.99
17-Jun-96 20.87 - - 17.06 - - 16.71 15.86 15.93 15.80 - 15.87 - - 2211 16.37 23.09 15.98 32.62 25.71 25.37 27.49
16-Jul-96 19.24 - - 13.75 - - 14.04 9.66 10.24 9.60 - 9.92 - - 20.91 10.95 21.83 10.08 31.00 23.32 2212 26.46
21-Aug-96 18.24 - - 12.66 - - 11.87 7.08 7.77 7.02 - 7.37 - - 19.34 8.23 19.91 7.20 29.18 22.64 19.90 24.99
17-Sep-96 17.69 - - 12.40 - - 13.50 6.05 7.39 6.00 - 6.56 - - 18.57 7.69 18.96 6.50 30.13 22.42 20.03 24.37
30-Sep-96 17.58 - - 12.22 - - 10.79 7.03 7.08 6.92 - 7.15 - - 18.43 7.49 18.90 6.68 28.95 22.33 19.49 24.13
15-Nov-96 18.37 - - 12.44 - - 13.35 7.59 7.69 7.53 - 7.99 - - 18.51 8.79 18.46 7.76 31.04 22.80 20.95 24.19
24-Feb-97 22.34 - - 15.75 - - 15.50 13.59 13.72 13.51 - 13.66 - - 22.68 14.71 20.66 13.80 33.30 24.37 25.00 27.21
10-Jun-97 21.86 - - 20.23 - - 20.31 19.87 19.84 19.97 - 19.86 - - 21.70 19.89 20.53 19.88 32.81 23.21 27.13 25.89
26-Aug-97 19.37 - - 12.76 - - 11.50 7.97 7.98 8.69 - 8.20 - - 16.98 8.92 18.78 8.00 25.94 2212 19.17 24.09
25-Nov-97 20.33 - - 12.96 - - 14.86 9.43 9.40 9.73 - 9.60 - - 19.22 10.17 18.24 9.28 29.80 22.86 21.44 24.51
19-Dec-97 - - - - - - - 11.32 - 11.25 - - - - - 11.88 - 11.23 - - 22.43 -
16-Feb-98 22.15 - - 14.33 - - 15.46 10.52 11.29 10.43 - 10.74 - - 21.22 - 19.04 10.63 32.32 23.62 23.44 26.37
1-Jun-98 20.26 - - 17.49 - - 17.50 17.56 17.64 17.53 - 17.50 - - 19.76 - 19.04 17.50 30.40 24.59 24.97 25.54
25-Aug-98 17.13 - - 11.72 - - 10.43 6.28 7.22 6.17 - 6.69 - - 17.78 - 18.20 6.67 24.98 24.90 18.14 24.10
16-Nov-98 16.33 - - 9.87 6.05 - 11.91 6.50 7.22 6.43 6.07 6.84 6.12 6.14 17.28 - 17.90 7.00 25.55 24.92 18.52 23.94
15-Feb-99 22.78 - - 15.44 10.47 - 15.84 10.87 10.60 10.82 10.61 11.08 10.59 10.65 23.16 - 21.43 11.16 32.54 26.81 23.99 28.36
11-May-99 20.43 - - 14.27 11.42 - 15.35 11.63 11.62 11.54 11.42 1.77 11.44 11.51 22.10 - 2253 11.82 29.15 23.40 22.39 27.57
20-Aug-99 17.38 - - 12.30 7.46 - 12.19 7.76 8.56 7.72 7.49 8.10 7.51 7.57 15.71 - 19.44 8.09 25.61 24.22 18.87 24.14
25-Oct-99 16.27 - - 9.73 5.64 - 9.71 6.02 6.52 6.04 5.92 6.27 5.95 6.08 16.51 - 18.26 6.35 23.79 22.82 17.18 22.79
27-Mar-00 21.87 - - 14.37 7.47 - 14.87 7.80 8.85 7.73 7.45 8.47 7.48 7.55 21.46 - 19.66 8.05 31.40 21.52 22.01 25.49
15-Jun-00 18.49 - - 13.28 10.33 - 14.10 10.51 10.12 10.39 10.26 10.43 10.24 10.33 19.46 - 19.56 10.71 27.50 24.48 20.78 25.03
4-Oct-00 16.60 - - 11.22 5.49 - 11.99 5.65 6.52 5.58 5.44 5.90 5.43 5.50 - - 18.78 5.67 23.98 25.13 17.02 24.24
20-Dec-00 16.77 - - 11.73 7.28 - 14.61 7.18 8.41 7.26 7.60 7.50 7.68 7.88 - - 19.85 7.01 25.43 26.20 19.13 25.30
27-Mar-01 17.84 - - 12.52 6.36 - 13.25 6.72 7.53 6.62 6.26 717 6.26 6.31 - - 19.90 7.06 25.74 25.48 18.48 24.76
28-Jun-01 16.73 - - 10.97 5.83 - 9.97 5.96 7.03 6.01 6.11 6.24 6.08 6.22 - - 17.95 6.09 24.34 21.95 16.41 23.14
8-Oct-01 15.51 - - 8.30 4.56 - 8.66 4.97 5.49 4.85 5.64 5.16 4.71 4.74 - - 17.10 5.02 22.15 20.94 15.44 21.29
12-Dec-01 18.02 - - 11.78 7.87 - 13.62 8.26 10.42 8.20 7.90 8.82 7.90 7.98 - - 17.51 8.70 27.94 22.72 20.33 22.39
2-Apr-02 19.77 - - 13.99 8.63 - 13.50 8.74 8.16 8.69 8.77 9.12 8.75 8.85 - - 18.85 8.52 29.66 22.45 20.87 25.23
10-Jul-02 17.57 - - 12.68 9.10 - 12.69 9.38 9.42 9.31 9.23 9.55 9.21 9.27 - - 18.66 9.40 26.04 23.02 19.41 24.39
23-Sep-02 16.31 - - 9.51 4.97 - 9.38 5.42 6.29 5.26 4.92 5.69 4.90 4.96 - - 17.68 5.78 23.38 - 16.50 -
17-Dec-02 15.41 - - 10.05 9.80 - 13.86 9.02 10.93 9.11 9.30 8.91 9.29 9.20 - - 17.30 7.97 24.72 23.02 18.53 21.09
17-Mar-03 19.85 - - 13.75 9.49 - 14.32 9.72 10.16 9.62 9.45 10.01 9.44 9.52 - - 18.40 9.62 30.78 22.82 22.28 24.89
2-Jun-03 19.58 - - 14.44 12.78 - 13.86 12.88 12.72 12.78 12.86 12.79 12.81 12.90 - - 18.94 12.83 28.20 22.62 21.94 24.79
29-Sep-03 16.30 - - 9.37 5.85 - 9.48 6.71 6.30 6.67 6.87 6.80 6.76 6.84 - - 17.66 6.31 22.99 23.12 16.55 21.79
29-Dec-03 18.23 - - 11.43 8.69 - 14.70 9.11 11.90 9.07 8.93 9.51 8.92 8.98 - - 18.01 9.01 29.27 22.72 20.98 23.49
29-Mar-04 19.42 - - 13.21 711 - 13.66 7.24 8.16 7.19 711 7.88 712 7.20 - - 18.81 7.22 28.55 - 20.12 -
11-Aug-04 16.48 - - 10.01 5.60 - 9.50 4.94 6.24 5.01 4.88 5.47 5.07 5.24 - - 17.75 5.29 23.75 22.72 19.83 22.79
20-Dec-04 16.54 - - 10.06 8.46 - 11.91 8.27 8.85 8.22 8.24 8.73 8.28 8.39 - - 17.53 8.02 28.10 21.99 20.07 22.87
28-Mar-05 17.79 - - 11.29 9.55 - 14.26 9.35 10.60 9.34 9.36 9.44 9.34 10.02 - - 17.69 9.38 29.63 22.07 20.88 22.94
20-Jun-05 18.07 - - 12.56 6.82 - 11.84 7.22 7.98 7.20 6.96 7.58 6.92 6.99 - - 18.19 772 28.23 22.30 20.12 23.89
16-Sep-05 16.58 - - 9.12 3.63 - 9.26 4.26 5.60 4.02 3.51 4.71 3.57 3.61 - - 17.53 4.91 24.61 21.59 17.02 22.37
7-Dec-05 18.44 - - 12.15 7.29 - 13.50 7.44 8.48 7.33 712 8.16 7.23 7.31 - - 18.19 7.60 29.21 23.15 20.57 24.06
27-Mar-06 19.75 - - 13.54 7.40 - 14.29 7.33 8.29 8.28 8.66 8.15 7.57 7.73 - - 19.79 7.60 30.16 24.17 21.33 26.99
19-Jun-06 18.15 - - 14.21 11.79 - 14.85 12.01 12.44 11.91 11.85 12.12 11.83 11.86 - - 19.51 12.26 27.83 29.42 21.95 -
11-Oct-06 16.14 - - 8.96 5.91 - 9.50 6.18 6.21 6.18 6.26 6.43 6.28 6.39 - - 18.16 6.13 23.26 22.42 16.72 23.34
21-Mar-07 19.38 - - 11.56 13.87 - 14.62 11.63 10.91 11.58 11.65 11.68 11.57 11.72 - - 19.39 11.62 31.01 2511 22.88 27.04
7-May-07 18.70 - - 13.37 10.36 - 13.81 10.52 10.51 10.36 10.30 10.66 10.31 10.37 - - 19.39 10.68 29.49 23.74 21.98 17.29
21-Jun-07 17.75 - - 12.42 7.39 - 12.33 7.62 8.48 7.69 7.57 8.11 7.62 7.68 - - 18.99 7.88 27.32 23.11 19.92 25.08
6-Sep-07 16.45 5.35 5.52 8.94 6.02 5.66 9.50 5.53 6.11 5.55 5.71 5.13 4.77 4.91 - - 18.06 5.21 24.64 22.14 17.24 23.36
17-Apr-08 19.21 7.49 7.53 13.22 7.52 7.62 14.01 7.77 7.93 7.82 7.60 8.53 7.66 7.74 - - 19.21 8.23 29.60 23.91 21.19 26.53
9-Sep-08 16.73 4.00 4.04 8.95 4.05 4.07 9.71 4.36 5.98 4.43 4.34 4.93 4.26 4.38 - - 19.14 4.48 24.43 22.28 17.73 23.60
4-Dec-08 16.63 6.56 6.65 9.36 6.58 6.62 10.88 6.55 6.93 6.40 6.71 6.73 6.71 6.79 - - 17.95 6.12 26.03 22.62 18.48 23.55
25-Mar-09 18.16 6.65 6.68 12.61 6.69 6.77 13.96 7.13 7.73 7.09 6.76 7.97 6.74 6.87 - - 18.73 7.70 28.87 23.28 20.63 25.34
3-Jun-09 17.80 - 12.76 14.15 12.76 12.81 14.33 12.91 12.98 12.93 12.91 13.02 12.89 12.94 - - 19.20 13.03 28.34 23.32 22.31 2511
Note: bbm = below bench mark msl = mean sea level
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TABLE 1 - Summary of Groundwater Elevations MW-12-36 Through PW-01

Date Groundwater Elevation River River

Measured (feet msl)* Stage Stage
MW-12-36 MW-13-30 MW-13-61 MW-13-61R MW-14-110 MW-15-50 MW-15-66 MW-16-45 MW-16-65 MW-16-125 MW-17-79 MW-18-30 MW-18-180 MW-19-22 MW-19-125 MW-19-180 MW-20-120 MW-21-12 MW-21-75 MW-21-115 MW-21-165 PW-01 (feet msl) 2 (feet msl) *

5-Dec-95 29.32 - - - - - - - - - - - - - - - - - - - N N 18.90 N
5-Jan-96 27.87 - - - - - - - - - - - - - - - - - - - N N 12.43 N
12-Feb-96 33.42 - - - - - - - - - - - - - - - - - - - - - 26.43 -
18-Mar-96 29.68 - - - - - - - - - - - - - - - - - - - - - 14.41 -
16-Apr-96 29.00 - - - - - - - - - - - - - - - - - - - N N 14.53 N
10-May-96 28.45 - - - - - - - - - - - - - - - - - - - N N 11.63 N
17-Jun-96 28.71 - - - - - - - - - - - - - - - - - - - N N 15.73 N
16-Jul-96 26.26 - - - - - - - - - - - - - - - - - - - N N N -
21-Aug-96 24.16 - - - - - - - - - - - - - - - - - - - N N 6.63 N
17-Sep-96 23.83 - - - - - - - - - - - - - - - - - - - N N 5.80 N
30-Sep-96 23.72 - - - - - - - - - - - - - - - - - - - N N 5.40 N
15-Nov-96 24.84 . - - - - - - - - - - - - - - - - - - - - 7.20 .
24-Feb-97 28.98 - - - - - - - - - - - - - - - - - - - - - 13.60 -
10-Jun-97 30.20 - - - - - - - - - - - - - - - - - - - N N 19.83 N
26-Aug-97 24.56 - - - - - - - - - - - - - - - - - - - N N 7.90 N
25-Nov-97 26.90 - - - - - - - - - - - - - - - - - - - N N 8.72 N
19-Dec-97 - - 11.07 - - - - - - - - - - - - - - - - - N N N -
16-Feb-98 28.97 20.13 10.80 - - - - - - - - - - - - - - - - - - R 10.21 .
1-Jun-98 28.86 19.17 17.67 - - - - - - - - - - - - - - - - - - N 17.55 N
25-Aug-98 23.72 17.30 6.56 - - - - - - - - - - - - - - - R R . . 6.40 R
16-Nov-98 23.77 17.08 6.67 - 12.57 - - - - - - - - - - - - - R R . . 5.80 .
15-Feb-99 29.18 21.82 11.16 - 17.06 - - - - - - - - - - - - - - - - - 10.18 N
11-May-99 27.58 20.83 11.87 - 16.79 - - - - - - - - - - - - - - N N N 10.91 -
20-Aug-99 24.29 17.68 7.97 - 13.48 20.10 19.99 - - - - - - - - - - - - - - N 6.32 N
25-Oct-99 22.18 16.34 6.15 - 11.73 18.23 18.08 - - - - - - - - - - - - - - N 5.63 N
27-Mar-00 27.04 20.41 8.07 - 14.30 21.92 21.38 - - - - - - - - - - - - - N N 6.82 -
15-Jun-00 25.58 19.04 10.68 - 15.39 21.83 21.10 - - - - - - - - - - - - - - N 10.42 N
4-Oct-00 21.84 17.54 5.80 - 11.10 18.16 17.40 - - - - - - - - - - - - - - N 6.12 N
20-Dec-00 23.52 18.16 7.08 - 11.36 19.72 18.98 - - - - - - - - - - - - - N N 7.12 -
27-Mar-01 23.73 18.05 6.92 - 12.17 19.57 18.83 - - - - - - - - - - - - - - N 6.42 N
28-Jun-01 22.63 16.80 6.06 - 11.53 18.65 17.95 - - - - - - - - - - - - - - N 5.11 N
8-Oct-01 20.24 15.45 5.00 - 9.90 16.56 15.87 - - - - - - - - - - - - - N N 3.97 -
12-Dec-01 25.02 16.97 8.44 - 13.75 20.92 20.20 - - - - - - - - - - - - - - N 7.68 N
2-Apr-02 26.21 19.51 8.93 - 13.82 2141 20.64 - - - - - - - - - - - - - - N 8.52 N
10-Jul-02 24.71 17.77 9.47 - 14.12 20.06 20.84 - - - - - - - - - - - - - N N 8.96 -
23-Sep-02 21.27 16.23 5.63 - 10.86 17.63 16.95 - - - - - - - - - - - - - - N 4.60 N
17-Dec-02 22.64 15.84 9.03 - 13.30 19.77 19.20 - - - - - - - - - - - - - - N 9.82 N
17-Mar-03 21.22 18.94 9.86 - 15.19 22.47 21.75 - - - - - - - - - - - - - N N 9.33 -
2-Jun-03 26.47 19.15 12.98 - 16.94 22.89 22.34 - - - - - - - - - - - - - - N 12.67 N
29-Sep-03 21.07 16.28 6.92 - 11.23 17.75 17.09 - - - - - - - - - - - - - - N 5.67 N
29-Dec-03 26.09 17.14 9.22 - 14.07 21.56 20.83 - - - - - - - - - - - - - N N 8.31 -
29-Mar-04 25.93 18.93 7.33 - 13.00 21.15 20.31 - - - - - - - - - - - - - - N 7.61 N
11-Aug-04 21.97 16.46 4.98 - 10.47 18.33 17.36 5.67 511 5.34 - - - - - - - - - - - - 5.67 -
20-Dec-04 24.38 16.44 8.33 - 13.20 20.40 19.30 8.32 8.18 8.08 - - - - - - - - - - - - 7.03 N
28-Mar-05 25.21 16.94 9.57 - 14.12 2113 20.46 9.47 9.25 9.05 - - - - - - - - - - - - 8.79 N
20-Jun-05 25.01 17.07 7.37 - 13.22 20.71 19.55 8.40 7.13 6.86 - - - - - - - - - - - - 6.64 N
16-Sep-05 21.69 16.39 4.53 - 10.47 17.85 17.03 5.70 4.22 3.46 4.58 - - - - - - - - - - - 3.22 N
7-Dec-05 25.01 17.42 7.70 - 13.07 20.82 19.96 7.23 7.89 7.10 7.47 - - - - - - - - - - 7.42 7.63 -
27-Mar-06 27.09 19.46 8.46 - 13.76 22.23 21.30 8.23 7.86 8.30 7.87 - - - - - - - - - - 7.42 - 8.65
19-Jun-06 26.94 18.41 12.06 - 16.83 23.02 23.01 12.01 11.85 11.69 11.98 - - - - - - - - - - 11.99 - 11.78
11-Oct-06 2141 15.26 - - 11.11 18.06 17.21 6.42 6.16 6.06 6.24 - - - - - - - - - - 6.21 6.20 below gauge |
21-Mar-07 28.35 19.29 - - 16.29 23.10 22.60 11.30 12.65 11.39 11.39 8.35 9.50 9.06 9.49 8.78 9.53 - - - - 11.41 - 11.12
7-May-07 26.76 18.71 - - 18.10 22.86 21.92 10.76 10.46 10.22 10.52 8.56 8.20 8.45 8.15 7.90 8.22 - - - - 10.44 - 10.15
21-Jun-07 25.14 - - 8.03 13.45 21.10 20.19 8.55 7.66 7.42 7.78 6.57 5.38 6.72 5.41 5.14 5.52 - - - - 7.57 - 7.55
6-Sep-07 22.35 16.40 - 5.66 10.75 18.57 17.64 5.76 5.49 5.65 5.64 4.21 3.50 5.03 279 2.62 278 10.82 5.81 5.91 6.05 5.66 5.27 below gauge |
17-Apr-08 26.64 19.01 - 8.36 13.77 21.05 22.26 8.52 7.75 7.38 7.83 5.82 5.39 7.59 5.50 5.23 5.55 13.39 7.62 7.67 7.77 7.80 - 6.79
9-Sep-08 22.84 - - 4.93 10.84 18.92 17.87 5.60 3.76 4.37 3.86 0.96 2.20 5.38 214 1.93 2.18 11.09 4.18 4.22 4.37 4.62 3.52 below gauge |
4-Dec-08 23.59 - - - 11.84 19.59 18.57 6.51 7.25 6.61 6.53 DRY 4.62 7.32 4.54 4.35 4.63 11.18 6.73 6.82 6.88 4.48 6.57 below gauge |
25-Mar-09 25.74 - - - 13.44 21.48 20.47 8.07 7.09 6.64 6.99 6.21 4.54 8.18 4.63 4.37 4.74 12.47 6.88 6.96 6.99 6.68 6.40 -
3-Jun-09 26.78 - - - 17.23 23.36 22.61 13.32 12.91 12.79 12.94 9.06 10.70 10.55 10.74 10.46 10.82 14.19 12.87 12.92 13.01 - 12.57 12.85

Note: bbm = below bench mark msl = mean sea level

btc = below top of casing
* = City of Portland Datum

? Willamette River, Portland Harbor Stage,
*Willamette River, Portland Harbor Stage,

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

File: Table 1 and 2 GW_2Q_01_19_2010.xls ; GW Elevations (95-08)

obtained from National Weather Service and adiusted to feet msl - City of Portland datum: December 1995 to December 1997. Post December 1997 River Stage data measured directly from surveyed bench mark located on north end of FAMM Dock.
measured directly from surveved benchmark on north east end of the Dolphin Dock adiacent to MW-4 well cluster
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TABLE 1a - Summary of Water Level Measurements and Elevations-Siltronic Wells

Benchmark Elevation

Focused Remedial Investigation

Siltronic, Portland, Oregon

* = City of Portland Datum
! = Post December 1997 River Staae data measured directlv from surveved bench mark located on north end of FAMM Dock.

2 = Elevation survev conducted bv Siltronic renresentatives - survev date is not known

File: Table 1 and 2 GW_2Q_01_19_2010(merged).xls

Date of Elevation of Top of Casing

Elevation (feet msl) *

Survey WS-1-222 | WS-2-22% | WS-5-20° | wWsS-8-33 | WS-8-59 | WS-9-34 | WS-10-277 Ws-11-125Z\Ws-11-1612\WS-12-1252 WS-12-161%| WS-13-69 * |WS-13-105 *| WS-14-125 *| WS-14-161 *| WS-15-85° | WS-15-140 7
23-Oct-01 35.18 33.67 37.83 34.33 34.21 33.65 34.83 33.21 33.23 34.14 34.15 34.57 34.53 33.63 33.50 34.22 34.24
Post Oct-01 35.18 33.67 37.83 34.33 34.21 33.65 34.83 33.36 33.38 34.29 34.30 34.68 34.68 33.59 33.65 34.36 34.40
3-Nov-08 - - - - - - - - - - - - - - - - -

Measured Water Level
Date Measured Water Level
Measured (feet btc)
WsS-1-22 | WS-2-22 | WS-5-20 | WS-8-33 | WS-8-59 | WS-9-34 | WS-10-27 | WS-11-125 \ Ws-11-161 \ WS-12-125 | WS-12-161 | WS-13-69 | WS-13-105 | WS-14-125 | WS-14-161 | WS-15-85 | WS-15-140

8-Oct-01 - - - 28.90 29.58 27.15 - - - - - - - - - - -
12-Dec-01 - - - 25.02 25.30 22.77 - - - - - - - - - - -

2-Apr-02 3.57 6.02 7.60 25.95 26.21 23.40 - - - - - - - - . - ;
10-Jul-02 11.43 12.12 19.93 24.01 25.71 22.25 - - - - - - - - - - -
27-Oct-03 - - - 27.88 27.50 25.20 15.51 26.50 26.54 27.43 27.35 26.92 26.77 - - - -
24-Nov-03 - - - 27.36 27.48 24.84 15.94 26.56 26.61 27.48 27.43 26.43 26.60 - - - -
29-Dec-03 - - - 25.03 24.86 - 14.41 23.84 23.82 24.72 24.65 25.08 24.79 - - - -
28-Jan-04 - - - 24.37 24.17 21.71 12.83 23.02 23.12 23.88 24.20 24.26 23.88 - - - -
24-Feb-04 - - - 25.04 25.31 22.42 13.13 24.64 24.52 25.42 25.48 25.61 24.26 - - - -
25-Mar-04 - - - 25.86 26.05 23.08 12.99 25.37 25.09 25.97 25.83 25.27 25.36 - - - -
26-Apr-04 - - - 26.11 26.48 23.61 14.27 25.72 25.64 26.54 26.46 25.69 25.83 - - - -
28-May-04 - - - 25.02 24.44 23.00 14.52 22.95 23.06 25.42 23.82 25.13 24.48 - - - -

1-Jul-04 - - - 25.93 26.67 23.68 14.98 26.05 26.18 26.83 26.79 25.44 25.74 - - - -
26-Jul-04 - - - 27.51 28.72 25.19 15.70 28.39 27.90 28.73 28.70 28.13 28.24 28.35 28.33 28.29 28.35
11-Aug-04 - - - 27.78 28.41 25.43 15.45 28.49 27.80 28.56 28.50 27.71 27.99 28.57 28.09 28.54 28.00
14-Oct-04 - - - 28.19 28.74 25.72 16.10 27.64 27.68 28.49 28.44 27.83 27.99 28.90 28.45 28.05 28.37
19-Nov-04 - - - 27.34 28.32 25.31 16.73 27.57 27.56 28.37 28.48 27.39 27.54 27.80 27.85 27.58 27.88
16-Dec-04 - - - 25.41 24.93 23.29 16.71 24.04 24.02 24.81 24.85 24.36 24.68 24.26 24.30 25.18 24.81
29-Jul-08 - - - 26.32 27.34 23.92 - 23.41 23.42 24.29 24.29 - - 23.65 23.68 - -
25-Sep-08 - - - 28.25 28.65 - - 28.25 27.69 29.78 29.22 - - 28.66 29.22 - -
4-Dec-08 - - - 27.42 28.11 25.34 - - - - - - - - - - -
25-Mar-09 - - - 26.70 26.90 23.85 - - - - - - - - - - -
3-Jun-09 - - - 21.24 21.26 20.27 - 20.40 20.40 21.24 21.31 - - 20.66 20.68 - -

Note: btc = below top of casing msl = mean sea level
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TABLE 1a - Summary of Water Level Measurements and Elevations-Siltronic Wells

Benchmark Elevation

Date of Elevation of Top of Casing River
Elevation (feet msl) * Benchmark
Survey WS-16-125 *| WS-16-161 *| WS-17-52 2 | WS-17-94 % | WS-21-112* | NWN-1-20 | NWN-2-20 \ NWN-3-17 \ NWN-4-15 | NWN-5-20 | NWN-6-31 | NWN-7-30 | NWN-8-30 | NWN-9-31 | NWN-10-26 | (feetmsl)*
23-Oct-01 34.34 34.39 35.06 35.00 35.85 - - - - - - - - - - 32.12
Post Oct-01 34.31 34.41 35.06 33.78 34.47 - - - - - - - - - - 32.12
3-Nov-08 - - - - - 37.27 41.39 41.47 42.69 36.87 33.18 36.1 33.87 33.79 34.37 -
Measured Water Level
Date Measured Water Level River
Measured (feet btc) Level *
WS-16-125 | WS-16-161 | WS-17-52 | WS-17-94 | WS-21-112 NWN-1-20 NWN-2-20 ‘ NWN-3-17 ‘ NWN-4-15 NWN-5-20 NWN-6-31 NWN-7-30 NWN-8-30 NWN-9-31 | NWN-10-26 | (feet bbm)
8-Oct-01 - - - - - - 28.15
12-Dec-01 - - - - - - - - - - - - - - - 24.44
2-Apr-02 - - - - - - - - - - - - - - - 23.60
10-Jul-02 - - - - - - - - - - - - - - - 23.16
27-Oct-03 - - - - - - - - - - - - - - - -
24-Nov-03 - - - - - - - - - - - - - - - -
29-Dec-03 - - - - - - - - - - - - - - - 23.81
28-Jan-04 - - - - - - - - - - - - - - - -
24-Feb-04 - - - - - - - - - - - - - - - -
25-Mar-04 - - - - - - - - - - - - - - - -
26-Apr-04 - - - - - - - - - - - - - - - -
28-May-04 - - - - - - - - - - - - - - - -
1-Jul-04 - - - - - - - - - - - - - - - -
26-Jul-04 - - - - - - - - - - - - - - - -
11-Aug-04 28.90 28.80 - - - - - - - - - - - - - 26.45
14-Oct-04 29.19 28.97 27.17 28.39 - - - - - - - - - - - -
19-Nov-04 28.49 28.31 22.40 27.62 - - - - - - - - - - - -
16-Dec-04 24.98 24.84 21.67 25.07 - - - - - - - - - - - -
29-Jul-08 - - - - - 9.93 12.90 15.75 14.80 13.60 10.71 16.00 12.10 25.85 20.50 -
25-Sep-08 - - - - 29.28 - - - - - - - - - - 27.18
4-Dec-08 - - - - - 11.24 13.61 16.93 14.18 15.13 11.82 17.46 13.02 26.80 25.46 25.55
25-Mar-09 - - - - - 9.12 11.90 15.69 13.78 12.23 9.80 12.79 10.94 26.13 25.30 25.72
3-Jun-09 - - - - 21.95 8.95 11.81 14.94 14.22 12.91 10.02 13.42 11.39 20.68 21.55 19.55
Note: btc = below top of casing msl = mean sea level

* = City of Portland Datum

! = Post December 1997 River Staae data measured directlv from surveved bench mark located on north end of FAMM Dock.
2 = Elevation survev conducted bv Siltronic renresentatives - survev date is not known

Focused Remedial Investigation
Siltronic, Portland, Oregon
File: Table 1 and 2 GW_2Q_01_19_2010(merged).xls
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TABLE 1a - Summary of Water Level Measurements and Elevations-Siltronic Wells

Date Groundwater Elevation
Measured (feet msl) *

WS-1-22 | WS-2-22 | WS-5-20 \ WS-8-33 \ WS-8-59 | WS-9-34 | WS-10-27 | WS-11-125 \ WS-11-161 \ WS-12-125 | WS-12-161 | WS-13-69 | WS-13-105 | WS-14-125 | WS-14-161 | WS-15-85 | WS-15-140
8-Oct-01 - - - 5.43 4.63 6.50 - - - - - - - - - - -
12-Dec-01 - - - 9.31 8.91 10.88 - - - - - - - - - - -
2-Apr-02 31.61 27.65 30.23 8.38 8.00 10.25 - - - - - - - - - - -
10-Jul-02 23.75 21.55 17.90 10.32 8.50 11.40 - - - - - - - - - - -
27-Oct-03 - - - 6.45 6.71 8.45 19.32 6.71 6.69 6.71 6.80 7.65 7.76 - - - -
24-Nov-03 - - - 6.97 6.73 8.81 18.89 6.80 6.77 6.81 6.87 8.25 8.08 - - - -
29-Dec-03 - - - 9.30 9.35 - 20.42 9.52 9.56 9.57 9.65 9.60 9.89 - - - -
28-Jan-04 - - - 9.96 10.04 11.94 22.00 10.34 10.26 10.41 10.10 10.42 10.80 - - - -
24-Feb-04 - - - 9.29 8.90 11.23 21.70 8.72 8.86 8.86 8.82 9.07 10.42 - - - -
25-Mar-04 - - - 8.47 8.16 10.57 21.84 7.99 8.29 8.32 8.47 9.41 9.32 - - - -
26-Apr-04 - - - 8.22 7.73 10.04 20.56 7.64 7.74 7.75 7.84 8.99 8.85 - - - -
28-May-04 - - - 9.31 9.77 10.65 20.31 10.41 10.32 8.86 10.48 9.55 10.20 - - - -
1-Jul-04 - - - 8.40 7.54 9.97 19.85 7.31 7.20 7.46 7.51 9.24 8.94 - - - -
26-Jul-04 - - - 6.82 5.49 8.46 19.13 4.97 5.48 5.56 5.60 6.55 6.44 5.24 5.32 6.07 6.05
11-Aug-04 - - - 6.55 5.80 8.22 19.38 4.87 5.58 5.73 5.80 6.97 6.69 5.02 5.56 5.82 6.40
14-Oct-04 - - - 6.14 5.47 7.93 18.73 5.72 5.70 5.80 5.86 6.85 6.69 4.69 5.20 6.31 6.03
19-Nov-04 - - - 6.99 5.89 8.34 18.10 5.79 5.82 5.92 5.82 7.29 7.14 5.79 5.80 6.78 6.52
16-Dec-04 - - - 8.92 9.28 10.36 18.12 9.32 9.36 9.48 9.45 10.32 10.00 9.33 9.35 9.18 9.59
29-Jul-08 - - - 8.01 6.87 9.73 - 9.95 9.96 10.00 10.01 - - 9.94 9.97 - -
25-Sep-08 - - - 6.08 5.56 - - 5.11 5.69 4.51 5.08 - - 4.93 4.43 - -
4-Dec-08 - - - 6.91 6.10 8.31 - - - - - - - - - - -
25-Mar-09 - - - 7.63 7.31 9.80 - - - - - - - - - - -
3-Jun-09 - - - 13.09 12.95 13.38 - 12.96 12.98 13.05 12.99 - - 12.93 12.97 - -

Note: btc = below top of casing msl = mean sea level

* = City of Portland Datum

! = Post December 1997 River Staae data measured directlv from surveved bench mark located on north end of FAMM Dock.
2 = Elevation survev conducted bv Siltronic renresentatives - survev date is not known

Page 3 of 4
Updated: 2/2/10 BAU
HAHN AND ASSOCIATES, INC.

Focused Remedial Investigation
Siltronic, Portland, Oregon
File: Table 1 and 2 GW_2Q_01_19_2010(merged).xls



TABLE 1a - Summary of Water Level Measurements and Elevations-Siltronic Wells

Date Groundwater Elevation River

Measured (feet msl) * Stage
WS-16-125 | WS-16-161 | WS-17-52 \ WS-17-94 \ WS-21-112 | NWN-1-20 | NWN-2-20 \ NWN-3-17 \ NWN-4-15 | NWN-5-20 | NWN-6-31 | NWN-7-30 | NWN-8-30 | NWN-9-31 | NWN-10-26 | (feet msl)*

8-Oct-01 - - - - - - - - - - - - - - - 3.97
12-Dec-01 - - - - - - - - - - - - - - - 7.68
2-Apr-02 - - - - - - - - - - - - - - - 8.52
10-Jul-02 - - - - - - - - - - - - - - - 8.96
27-Oct-03 - - - - - - - - - - - - - - - -
24-Nov-03 - - - - - - - - - - - - - - - -
29-Dec-03 - - - - - - - - - - - - - - - 8.31
28-Jan-04 - - - - - - - - - - - - - - - -
24-Feb-04 - - - - - - - - - - - - - - - -
25-Mar-04 - - - - - - - - - - - - - - - -
26-Apr-04 - - - - - - - - - - - - - - - -
28-May-04 - - - - - - - - - - - - - - - -
1-Jul-04 - - - - - - - - - - - - - - - -
26-Jul-04 - - - - - - - - - - - - - - - -
11-Aug-04 5.41 5.61 - - - - - - - - - - - - - 5.67
14-Oct-04 5.12 5.44 7.89 5.39 - - - - - - - - - - - -
19-Nov-04 5.82 6.10 12.66 6.16 - - - - - - - - - - - -
16-Dec-04 9.33 9.57 13.39 8.71 - - - - - - - - - - - -
29-Jul-08 - - - - - 27.34 28.49 25.72 27.89 23.27 22.47 20.10 21.77 7.94 13.87 -
25-Sep-08 - - - - 5.19 - - - - - - - - - - 4.94
4-Dec-08 - - - - - 26.03 27.78 24.54 28.51 21.74 21.36 18.64 20.85 6.99 8.91 6.57
25-Mar-09 - - - - - 28.15 29.49 25.78 28.91 24.64 23.38 23.31 22.93 7.66 9.07 6.40
3-Jun-09 - - - - 12.52 28.32 29.58 26.53 28.47 23.96 23.16 22.68 22.48 13.11 12.82 12.57

Note: btc = below top of casing msl = mean sea level

Focused Remedial Investigation

Siltronic, Portland, Oregon

* = City of Portland Datum

! = Post December 1997 River Staae data measured directlv from surveved bench mark located on north end of FAMM Dock.
2 = Elevation survev conducted bv Siltronic renresentatives - survev date is not known
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-1

D . Water-Bearing Water L_evel Base of Screen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
6-Sep-07|MW-1-22 Fill 16.45 10 0.3364 Down
MW-1-55 Alluvial 5.35 23
River 527
MW-1-55 Alluvial 5.35 23 -0.0063 Up
MW-1-82 Alluvial 5.52 50
17-Apr-08 MW-1-22 Fill 19.21 10 0.3552 Down
MW-1-55 Alluvial 7.49 23
River 6.79
MW-1-55 Alluvial 7.49 23 .0.0015 Up
MW-1-82 Alluvial 753 50
9-Sep-08|MW-1-22 Fill 16.73 10 0.3858 Down
MW-1-55 Alluvial 4 23
River 352
MW-1-55 Alluvial 4 23 .0.0015 Up
MW-1-82 Alluvial 4.04 50
4-Dec-08| MW-1-22 Fill 16.63 10 0.3052 Down|
MW-1-55 Alluvial 6.56 23
River 6.57
MW-1-55 Alluvial 6.56 23 -0.0033 up|
MW-1-82 Alluvial 6.65 50
23-Mar-09| MW-1-22 Fill 18.16 10 0.3488 Down|
MW-1-55 Alluvial 6.65 23
River 6.4
MW-1-55 Alluvial 6.65 23 -0.0011 Up
MW-1-82 Alluvial 6.68 50
3-Jun-09| MW-1-22 Fill 17.8 10 _ i
MW-1-55 Alluvial _ 23
River 12.57
MW-1-55 Alluvial R 23 : i
MW-1-82 Alluvial 12.76 -50
Well Cluster MW-2
17-Mar-03 | MW-2-32 Fill 13.75 4.3 0.1439 Down|
MW-2-61 Alluvial 9.49 -25.3
River 9.33
2-Jun-03 |MW-2-32 Fill 14.44 4.3 0.0561 Down|
MW-2-61 Alluvial 12.78 -25.3
River 12.67
29-Sep-03 | MW-2-32 Fill 9.37 4.3 0.1189 Down|
MW-2-61 Alluvial 5.85 -25.3
River 5.67
29-Dec-03 | MW-2-32 Fill 11.43 4.3 0.0926 Down|
MW-2-61 Alluvial 8.69 -25.3
River 8.31
29-Mar-04 | MW-2-32 Fill 13.21 4.3 0.2061 Down|
MW-2-61 Alluvial 7.11 -25.3
River 7.61
Note: MSL = mean sea level, City of Portland datum

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-2 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl y aSETe?/faﬁg;een Gvr ear;iicear\]I t Direction
(feet MSL) (feet MSL)

11-Aug-04 |MW-2-32 Fill 10.01 4.3 0.1490 Down|
MW-2-61 Alluvial 5.60 -25.3
River 5.67

20-Dec-04 | MW-2-32 Fill 10.06 4.3 0.0541 Down|
MW-2-61 Alluvial 8.46 -25.3
River 7.03

28-Mar-05 | MW-2-32 Fill 11.29 4.3 0.0588 Down|
MW-2-61 Alluvial 9.55 -25.3
River 8.79

20-Jun-05|MW-2-32 Fill 12.56 4.3 0.194 Down|
MW-2-61 Alluvial 6.82 -25.3
River 6.64

16-Sep-05 |[MW-2-32 Fill 9.12 4.3 0.185 Down|
MW-2-61 Alluvial 3.63 -25.3
River 3.22

7-Dec-05 |MW-2-32 Fill 12.15 4.3 0.164 Down|
MW-2-61 Alluvial 7.29 -25.3
River 7.63

27-Mar-06 | MW-2-32 Fill 13.54 4.3 0.207 Down|
MW-2-61 Alluvial 7.40 -25.3
River 8.52

19-Jun-06 | MW-2-32 Fill 14.21 4.3 0.082 Down|
MW-2-61 Alluvial 11.79 -25.3
River 11.72

11-Oct-06 | MW-2-32 Fill 8.96 4.3 0.103 Down|
MW-2-61 Alluvial 5.91 -25.3
River 6.20

6-Sep-07 |MW-2-32 Fill 8.94 4.3 0.099 Down|
MW-2-61 Alluvial 6.02 -25.3
River 5.27
MW-2-61 Alluvial 6.02 -25.3 0.008 Down|
MW-2-104 Alluvial 5.66 -69.1

17-Apr-08 | MW-2-32 Fill 13.22 4.3 0.193 Down|
MW-2-61 Alluvial 7.52 -25.3
River 6.79
MW-2-61 Alluvial 7.52 -25.3 -0.002 Up
MW-2-104 Alluvial 7.62 -69.1

9-Sep-08 |MW-2-32 Fill 8.95 4.3 0.166 Down
MW-2-61 Alluvial 4.05 -25.3
River 3.52
MW-2-61 Alluvial 4.05 -25.3 -0.00046 Up
MW-2-104 Alluvial 4.07 -69.1

Note: MSL = mean sea level, City of Portland datum

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-2 (continued)

D . Water-Bearing Water L_evel Base of S_creen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
4-Dec-08 | MW-2-32 Fill 9.36 4.3 0.094 Down|
MW-2-61 Alluvial 6.58 -25.3
River 6.57
MW-2-61 Alluvial 6.58 -25.3 -0.00091 Up
MW-2-104 Alluvial 6.62 -69.1
23-Mar-09 | MW-2-32 Fill 6.74 4.3 -0.197 Up
MW-2-61 Alluvial 12.56 -25.3
River 6.40
MW-2-61 Alluvial 12.56 -25.3 0.13219 Down
MW-2-104 Alluvial 6.77 -69.1
3-Jun-09 | MW-2-32 Fill 14.15 4.3 0.047 Down|
MW-2-61 Alluvial 12.76 -25.3
River 12.57
MW-2-61 Alluvial 12.76 -25.3 -0.00114 Up
MW-2-104 Alluvial 12.81 -69.1
Well Cluster MW-3
12-Feb-96 | MW-3-26 Fill 25.59 6.2 0.0050 Down|
MW-3-56 Alluvial 25.44 -23.8
River 26.43
17-Mar-03 | MW-3-26 Fill 14.32 6.2 0.1533 Down|
MW-3-56 Alluvial 9.72 -23.8
River 9.33
2-Jun-03 |MW-3-26 Fill 13.86 6.2 0.0327 Down|
MW-3-56 Alluvial 12.88 -23.8
River 12.67
29-Sep-03 | MW-3-26 Fill 9.48 6.2 0.0923 Down|
MW-3-56 Alluvial 6.71 -23.8
River 5.67
29-Dec-03 | MW-3-26 Fill 14.70 6.2 0.1863 Down|
MW-3-56 Alluvial 9.11 -23.8
River 8.31
29-Mar-04 | MW-3-26 Fill 13.66 6.2 0.2140 Down|
MW-3-56 Alluvial 7.24 -23.8
River 7.61
11-Aug-04 | MW-3-26 Fill 9.50 6.2 0.1520 Down|
MW-3-56 Alluvial 4.94 -23.8
River 5.67
20-Dec-04 | MW-3-26 Fill 11.91 6.2 0.1213 Down|
MW-3-56 Alluvial 8.27 -23.8
River 8.79
28-Mar-05|MW-3-26 Fill 14.26 6.2 0.1637 Down|
MW-3-56 Alluvial 9.35 -23.8
River 8.79
Note: MSL = mean sea level, City of Portland datum

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-3 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl y a:e?lfaﬁt;;een C\a/r earéiif;?]l t Direction
(feet MSL) (feet MSL)
20-Jun-05|MW-3-26 Fill 11.84 6.2 0.1540 Down|
MW-3-56 Alluvial 7.22 -23.8
River 6.64
16-Sep-05 |MW-3-26 Fill 9.26 6.2 0.1667 Down|
MW-3-56 Alluvial 4.26 -23.8
River 3.22
7-Dec-05 |MW-3-26 Fill 13.50 6.2 0.2020 Down|
MW-3-56 Alluvial 7.44 -23.8
River 7.63
27-Mar-06 | MW-3-26 Fill 14.29 6.2 0.2320 Down|
MW-3-56 Alluvial 7.33 -23.8
River 8.52
19-Jun-06 | MW-3-26 Fill 14.85 6.2 0.0947 Down|
MW-3-56 Alluvial 12.01 -23.8
River 11.72
11-Oct-06 | MW-3-26 Fill 9.50 6.2 0.1107 Down|
MW-3-56 Alluvial 6.18 -23.8
River 6.20
21-Mar-07| MW-3-26 Fill 14.62 6.2 0.0997 Down|
MW-3-56 Alluvial 11.63 23.8
River 11.12
7-May-07| MW-3-26 Fill 13.81 6.2 0.1097 Down
MW-3-56 Alluvial 10.52 23.8
River 10.15
21-Jun-07|MW-3-26 Fill 12.33 6.2 0.1570 Down|
MW-3-56 Alluvial 7.62 23.8
River 755
6-Sep-07|MW-3-26 Fill 95 6.2 0.1323 Down|
MW-3-56 Alluvial 553 23.8
River 527
17-Apr-08| MW-3-26 Fill 14.01 6.2 0.2080 Down|
MW-3-56 Alluvial 7.77 23.8
River 6.79
9-Sep-08| MW-3-26 Fill 9.71 6.2 0.1783 Down)|
MW-3-56 Alluvial 4.36 23.8
River 352
4-Dec-08 | MW-3-26 Fill 10.88 6.2 0.1443 Down|
MW-3-56 Alluvial 6.55 -23.8
River 6.57
23-Mar-09| MW-3-26 Fill 13.96 6.2 0.2277 Down)|
MW-3-56 Alluvial 7.13 23.8
River 6.40
3-Jun-09 | MW-3-26 Fill 14.33 6.2 0.0473 Down|
MW-3-56 Alluvial 12.91 -23.8
River 12.57
Note: MSL = mean sea level, City of Portland datum

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-4
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl g aSETe?/faﬁg;een Gvr ear;iiceil t Direction
(feet MSL) (feet MSL)

12-Feb-96 | MW-4-35 Fill 25.45 -2.3 0.0009 Down|
MW-4-57 Alluvial 25.43 -24.3
River 26.43

17-Mar-03 | MW-4-35 Fill 10.16 -2.3 0.0245 Down|
MW-4-57 Alluvial 9.62 -24.3
River 9.33
MW-4-57 Alluvial 9.62 -24.3 0.0039 Down|
MW-4-101 Alluvial 9.45 -67.7

2-Jun-03 |MW-4-35 Fill 12.72 -2.3 -0.0027 Up

MW-4-57 Alluvial 12.78 -24.3
River 12.67
MW-4-57 Alluvial 12.78 -24.3 -0.0018 Up
MW-4-101 Alluvial 12.86 -67.7

29-Sep-03 | MW-4-35 Fill 6.30 -2.3 -0.0168 Up
MW-4-57 Alluvial 6.67 -24.3
River 5.67
MW-4-57 Alluvial 6.67 -24.3 -0.0046 Up
MW-4-101 Alluvial 6.87 -67.7

29-Dec-03 | MW-4-35 Fill 11.90 -2.3 0.1286 Down
MW-4-57 Alluvial 9.07 -24.3
River 8.31
MW-4-57 Alluvial 9.07 -24.3 0.0032 Down
MW-4-101 Alluvial 8.93 -67.7

29-Mar-04 | MW-4-35 Fill 8.16 -2.3 0.0441 Down
MW-4-57 Alluvial 7.19 -24.3
River 7.61
MW-4-57 Alluvial 7.19 -24.3 0.0018 Down
MW-4-101 Alluvial 7.11 -67.7

11-Aug-04 | MW-4-35 Fill 6.24 -2.3 0.0559 Down
MW-4-57 Alluvial 5.01 -24.3
River 5.67
MW-4-57 Alluvial 5.01 -24.3 0.0030 Down
MW-4-101 Alluvial 4.88 -67.7

20-Dec-04 | MW-4-35 Fill 8.85 -2.3 0.0286 Down
MW-4-57 Alluvial 8.22 -24.3
River 7.03
MW-4-57 Alluvial 8.22 -24.3 -0.0005 Up
MW-4-101 Alluvial 8.24 -67.7

28-Mar-05|MW-4-35 Fill 10.60 -2.3 0.0573 Down
MW-4-57 Alluvial 9.34 -24.3
River 8.79
MW-4-57 Alluvial 9.34 -24.3 -0.0005 Up
MW-4-101 Alluvial 9.36 -67.7

20-Jun-05|MW-4-35 Fill 7.98 -2.3 0.0355 Down
MW-4-57 Alluvial 7.20 -24.3
River 6.64
MW-4-57 Alluvial 7.20 -24.3 0.0055 Down
MW-4-101 Alluvial 6.96 -67.7

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-4 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl BasE?e?lfaﬁt;;een Gvr ear;iiceill Direction
(feet MSL) (feet MSL)

16-Sep-05 |MW-4-35 Fill 5.60 -2.3 0.0718 Down
MW-4-57 Alluvial 4.02 -24.3
River 3.22
MW-4-57 Alluvial 4.02 -24.3 0.0118 Down
MW-4-101 Alluvial 3.51 -67.7

7-Dec-05 |MW-4-35 Fill 8.48 -2.3 0.0523 Down
MW-4-57 Alluvial 7.33 -24.3
River 7.63
MW-4-57 Alluvial 7.33 -24.3 0.0048 Down
MW-4-101 Alluvial 7.12 -67.7

27-Mar-06 | MW-4-35 Fill 8.29 -2.3 0.0005 Down
MW-4-57 Alluvial 8.28 -24.3
River 8.52
MW-4-57 Alluvial 8.28 -24.3 -0.0088 Up
MW-4-101 Alluvial 8.66 -67.7

19-Jun-06 | MW-4-35 Fill 12.44 -2.3 0.0241 Down
MW-4-57 Alluvial 11.91 -24.3
River 11.72
MW-4-57 Alluvial 11.91 -24.3 0.0014 Down
MW-4-101 Alluvial 11.85 -67.7

11-Oct-06 | MW-4-35 Fill 6.21 -2.3 0.0014 Down
MW-4-57 Alluvial 6.18 -24.3
River 6.20
MW-4-57 Alluvial 6.18 -24.3 -0.0018 Up
MW-4-101 Alluvial 6.26 -67.7

21-Mar-07 | MW-4-35 Fill 10.91 -2.3 -0.0305 Up
MW-4-57 Alluvial 11.58 -24.3
River 11.12
MW-4-57 Alluvial 11.58 -24.3 -0.0016 Up
MW-4-101 Alluvial 11.65 -67.7

7-May-07 | MW-4-35 Fill 10.51 -2.3 0.0068 Down
MW-4-57 Alluvial 10.36 -24.3
River 10.15
MW-4-57 Alluvial 10.36 -24.3 0.0014 Down
MW-4-101 Alluvial 10.30 -67.7

21-Jun-07 |MW-4-35 Fill 8.48 -2.3 0.0359 Down
MW-4-57 Alluvial 7.69 -24.3
River 7.55
MW-4-57 Alluvial 7.69 -24.3 0.0028 Down
MW-4-101 Alluvial 7.57 -67.7

6-Sep-07 |MW-4-35 Fill 6.11 -2.3 0.0255 Down
MW-4-57 Alluvial 5.55 -24.3
River 5.27
MW-4-57 Alluvial 5.55 -24.3 -0.0037 Up
MW-4-101 Alluvial 5.71 -67.7

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-4 (continued)

D . Water-Bearing Water L_evel Base of S_creen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
17-Apr-08 | MW-4-35 Fill 7.93 -2.3 0.0050 Down
MW-4-57 Alluvial 7.82 -24.3
River 6.79
MW-4-57 Alluvial 7.82 -24.3 0.0051 Down|
MW-4-101 Alluvial 7.60 -67.7
9-Sep-08 | MW-4-35 Fill 5.98 -2.3 0.0705 Down
MW-4-57 Alluvial 4.43 -24.3
River 3.52
MW-4-57 Alluvial 4.43 -24.3 0.0021 Down
MW-4-101 Alluvial 4.34 -67.7
4-Dec-08 | MW-4-35 Fill 6.93 -2.3 0.0241 Down
MW-4-57 Alluvial 6.40 -24.3
River 6.57
MW-4-57 Alluvial 6.40 -24.3 -0.0071 Up
MW-4-101 Alluvial 6.71 -67.7
23-Mar-09 | MW-4-35 Fill 7.73 -2.3 0.029 Down
MW-4-57 Alluvial 7.09 -24.3
River 6.40
MW-4-57 Alluvial 7.09 -24.3 0.008 Down
MW-4-101 Alluvial 6.76 -67.7
3-Jun-09 | MW-4-35 Fill 12.98 -2.3 0.0023 Down
MW-4-57 Alluvial 12.93 -24.3
River 12.57
MW-4-57 Alluvial 12.93 -24.3 0.0005 Down
MW-4-101 Alluvial 12.91 -67.7
Well Cluster MW-5
17-Mar-03 | MW-5-32 Fill/Alluvial 10.01 -5.9 0.0085 Down
MW-5-100 Alluvial 9.44 -72.6
River 9.33
MW-5-100 Alluvial 9.44 -72.6 -0.0011 Up
MW-5-175 Alluvial 9.52 -147.8
2-Jun-03 | MW-5-32 Fill/Alluvial 12.79 -5.9 -0.0003 Up
MW-5-100 Alluvial 12.81 -72.6
River 12.67
MW-5-100 Alluvial 12.81 -72.6 -0.0012 Up
MW-5-175 Alluvial 12.90 -147.8
29-Sep-03 | MW-5-32 Fill/Alluvial 6.80 -5.9 0.0006 Down
MW-5-100 Alluvial 6.76 -72.6
River 5.67
MW-5-100 Alluvial 6.76 -72.6 -0.0011 Up
MW-5-175 Alluvial 6.84 -147.8
29-Dec-03 | MW-5-32 Fill/Alluvial 9.51 -5.9 0.0088 Down
MW-5-100 Alluvial 8.92 -72.6
River 8.31
MW-5-100 Alluvial 8.92 -72.6 -0.0008 Up
MW-5-175 Alluvial 8.98 -147.8
Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-5 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl BasE?e?lfaﬁt;;een Gvr ear;iiceill Direction
(feet MSL) (feet MSL)

29-Mar-04 | MW-5-32 Fill/Alluvial 7.88 -5.9 0.0114 Down
MW-5-100 Alluvial 7.12 -72.6
River 7.61
MW-5-100 Alluvial 7.12 -72.6 -0.0011 Up
MW-5-175 Alluvial 7.20 -147.8

11-Aug-04 | MW-5-32 Fill/Alluvial 5.47 -5.9 0.0060 Down
MW-5-100 Alluvial 5.07 -72.6
River 5.67
MW-5-100 Alluvial 5.07 -72.6 -0.0023 Up
MW-5-175 Alluvial 5.24 -147.8

20-Dec-04 | MW-5-32 Fill/Alluvial 8.73 -5.9 0.0067 Down
MW-5-100 Alluvial 8.28 -72.6
River 7.03
MW-5-100 Alluvial 8.28 -72.6 -0.0015 Up
MW-5-175 Alluvial 8.39 -147.8

28-Mar-05 | MW-5-32 Fill/Alluvial 9.44 -5.9 0.0015 Down
MW-5-100 Alluvial 9.34 -72.6
River 8.79
MW-5-100 Alluvial 9.34 -72.6 -0.0090 Up
MW-5-175 Alluvial 10.02 -147.8

20-Jun-05|MW-5-32 Fill/Alluvial 7.58 -5.9 0.0099 Down
MW-5-100 Alluvial 6.92 -72.6
River 6.64
MW-5-100 Alluvial 6.92 -72.6 -0.0009 Up
MW-5-175 Alluvial 6.99 -147.8

16-Sep-05 |MW-5-32 Fill/Alluvial 4.71 -5.9 0.0171 Down
MW-5-100 Alluvial 3.57 -72.6
River 3.22
MW-5-100 Alluvial 3.57 -72.6 -0.0005 Up
MW-5-175 Alluvial 3.61 -147.8

7-Dec-05 |MW-5-32 Fill/Alluvial 8.16 -5.9 0.0139 Down
MW-5-100 Alluvial 7.23 -72.6
River 7.63
MW-5-100 Alluvial 7.23 -72.6 -0.0011 Up
MW-5-175 Alluvial 7.31 -147.8

27-Mar-06 | MW-5-32 Fill/Alluvial 8.15 -5.9 0.0087 Down
MW-5-100 Alluvial 7.57 -72.6
River 8.52
MW-5-100 Alluvial 7.57 -72.6 -0.0021 Up
MW-5-175 Alluvial 7.73 -147.8

19-Jun-06 | MW-5-32 Fill/Alluvial 12.12 -5.9 0.0043 Down
MW-5-100 Alluvial 11.83 -72.6
River 11.72
MW-5-100 Alluvial 11.83 -72.6 -0.0004 Up
MW-5-175 Alluvial 11.86 -147.8

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-5 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl BasE?e?lfaﬁt;;een Gvr ear;iiceill Direction
(feet MSL) (feet MSL)

11-Oct-06 | MW-5-32 Fill/Alluvial 6.43 -5.9 0.0022 Down
MW-5-100 Alluvial 6.28 -72.6
River 6.20
MW-5-100 Alluvial 6.28 -72.6 -0.0015 Up
MW-5-175 Alluvial 6.39 -147.8

21-Mar-07 | MW-5-32 Fill/Alluvial 11.68 -5.9 0.0016 Down
MW-5-100 Alluvial 11.57 -72.6
River 11.12
MW-5-100 Alluvial 11.57 -72.6 -0.0020 Up
MW-5-175 Alluvial 11.72 -147.8

7-May-07 | MW-5-32 Fill/Alluvial 10.66 -5.9 0.0052 Down
MW-5-100 Alluvial 10.31 -72.6
River 10.15
MW-5-100 Alluvial 10.31 -72.6 -0.0008 Up
MW-5-175 Alluvial 10.37 -147.8

21-Jun-07 |MW-5-32 Fill/Alluvial 8.11 -5.9 0.0073 Down
MW-5-100 Alluvial 7.62 -72.6
River 7.55
MW-5-100 Alluvial 7.62 -72.6 -0.0008 Up
MW-5-175 Alluvial 7.68 -147.8

6-Sep-07 |MW-5-32 Fill/Alluvial 5.13 -5.9 0.0054 Down
MW-5-100 Alluvial 4.77 -72.6
River 5.27
MW-5-100 Alluvial 4.77 -72.6 -0.0019 Up
MW-5-175 Alluvial 4.91 -147.8

17-Apr-08 | MW-5-32 Fill/Alluvial 8.53 -5.9 0.0130 Down
MW-5-100 Alluvial 7.66 -72.6
River 6.79
MW-5-100 Alluvial 7.66 -72.6 -0.0011 Up
MW-5-175 Alluvial 7.74 -147.8

9-Sep-08 | MW-5-32 Fill/Alluvial 4.93 -5.9 0.0100 Down
MW-5-100 Alluvial 4.26 -72.6
River 3.52
MW-5-100 Alluvial 4.26 -72.6 -0.0016 Up
MW-5-175 Alluvial 4.38 -147.8

4-Dec-08 | MW-5-32 Fill/Alluvial 6.73 -5.9 0.0003 Down
MW-5-100 Alluvial 6.71 -72.6
River 6.57
MW-5-100 Alluvial 6.71 -72.6 -0.0011 Up
MW-5-175 Alluvial 6.79 -147.8

23-Mar-09 | MW-5-32 Fill/Alluvial 7.97 -5.9 0.018 Down
MW-5-100 Alluvial 6.74 -72.6
River 6.40
MW-5-100 Alluvial 6.74 -72.6 -0.002 Up
MW-5-175 Alluvial 6.87 -147.8

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-5 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl g aSETe?/faﬁg;een Gvr ear;iicear\]I t Direction
(feet MSL) (feet MSL)

23-Jun-09 | MW-5-32 Fill/Alluvial 13.02 -5.9 0.0019 Down
MW-5-100 Alluvial 12.89 -72.6
River 12.57
MW-5-100 Alluvial 12.89 -72.6 -0.0007 Up
MW-5-175 Alluvial 12.94 -147.8

Well Cluster MW-8

12-Feb-96 | MW-8-29 Fill 22.10 8.5 -0.1285 Up
MW-8-56 Alluvial 25.57 -18.5
River 26.43

17-Mar-03 | MW-8-29 Fill 18.40 8.5 0.3252 Down
MW-8-56 Alluvial 9.62 -18.5
River 9.33

2-Jun-03 |MW-8-29 Fill 18.94 8.5 0.2263 Down
MW-8-56 Alluvial 12.83 -18.5
River 12.67

29-Sep-03 | MW-8-29 Fill 17.66 8.5 0.4204 Down
MW-8-56 Alluvial 6.31 -18.5
River 5.67

29-Dec-03 | MW-8-29 Fill 18.01 8.5 0.3333 Down
MW-8-56 Alluvial 9.01 -18.5
River 8.31

29-Mar-04 | MW-8-29 Fill 18.81 8.5 0.4293 Down
MW-8-56 Alluvial 7.22 -18.5
River 7.61

11-Aug-04 | MW-8-29 Fill 17.75 8.5 0.4615 Down
MW-8-56 Alluvial 5.29 -18.5
River 5.67

20-Dec-04 | MW-8-29 Fill 17.53 8.5 0.3522 Down
MW-8-56 Alluvial 8.02 -18.5
River 7.03

28-Mar-05|MW-8-29 Fill 17.69 8.5 0.3078 Down
MW-8-56 Alluvial 9.38 -18.5
River 8.79

20-Jun-05|MW-8-29 Fill 18.19 8.5 0.3878 Down
MW-8-56 Alluvial 7.72 -18.5
River 6.64

16-Sep-05 |MW-8-29 Fill 17.53 8.5 0.4674 Down
MW-8-56 Alluvial 491 -18.5
River 3.22

7-Dec-05 |MW-8-29 Fill 18.19 8.5 0.3922 Down
MW-8-56 Alluvial 7.60 -18.5
River 7.63

27-Mar-06 | MW-8-29 Fill 19.79 8.5 0.4515 Down
MW-8-56 Alluvial 7.60 -18.5
River 8.52

19-Jun-06 | MW-8-29 Fill 19.51 8.5 0.2685 Down
MW-8-56 Alluvial 12.26 -18.5
River 11.72

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-8 (continued)

D . Water-Bearing Water L_evel Base of S_creen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
11-Oct-06 | MW-8-29 Fill 18.16 8.5 0.4456 Down
MW-8-56 Alluvial 6.13 -18.5
River 6.20
21-Mar-07 | MW-8-29 Fill 19.39 8.5 0.2878 Down
MW-8-56 Alluvial 11.62 -18.5
River 11.12
7-May-07 | MW-8-29 Fill 19.39 8.5 0.3226 Down
MW-8-56 Alluvial 10.68 -18.5
River 10.15
21-Jun-07 |MW-8-29 Fill 18.99 8.5 0.4115 Down
MW-8-56 Alluvial 7.88 -18.5
River 7.55
6-Sep-07 MW-8-29 Fill 18.06 8.5 0.4759 Down
MW-8-56 Alluvial 5.21 -18.5
River 5.27
17-Apr-08 | MW-8-29 Fill 19.21 8.5 0.4067 Down
MW-8-56 Alluvial 8.23 -18.5
River 6.79
9-Sep-08 | MW-8-29 Fill 19.14 8.5 0.5430 Down
MW-8-56 Alluvial 4.48 -18.5
River 3.52
4-Dec-08 | MW-8-29 Fill 17.95 8.5 0.4381 Down
MW-8-56 Alluvial 6.12 -18.5
River 6.57
23-Mar-09 | MW-8-29 Fill 18.73 8.5 0.4085 Down
MW-8-56 Alluvial 7.70 -18.5
River 6.40
3-Jun-09 | MW-8-29 Fill 19.20 8.5 0.2285 Down
MW-8-56 Alluvial 13.03 -18.5
River 12.57
Well Cluster MW-10
12-Feb-96 | MW-10-25 Fill 28.11 125 -0.0639 Up
MW-10-61 Alluvial 30.41 -23.5
River 26.43
17-Mar-03 | MW-10-25 Fill 22.82 125 0.0150 Down
MW-10-61 Alluvial 22.28 -23.5
River 9.03
2-Jun-03 |MW-10-25 Fill 22.62 125 0.0189 Down
MW-10-61 Alluvial 21.94 -23.5
River 12.67
29-Sep-03 | MW-10-25 Fill 23.12 125 0.1825 Down
MW-10-61 Alluvial 16.55 -23.5
River 5.67
29-Dec-03 | MW-10-25 Fill 22.72 125 0.0483 Down
MW-10-61 Alluvial 20.98 -23.5
River 8.31
Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-10 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl g a:e?lfaﬁt;;een C\a/r earéiif;?]l t Direction
(feet MSL) (feet MSL)

29-Mar-04| MW-10-25 Fill - 125 - -
MW-10-61 Alluvial 20.12 -23.5
River 7.61

11-Aug-04 | MW-10-25 Fill 22.72 125 0.0803 Down
MW-10-61 Alluvial 19.83 -23.5
River 5.67

20-Dec-04 | MW-10-25 Fill 21.99 125 0.0533 Down
MW-10-61 Alluvial 20.07 -23.5
River 7.03

28-Mar-05|MW-10-25 Fill 22.07 125 0.0331 Down
MW-10-61 Alluvial 20.88 -23.5
River 8.79

20-Jun-05|MW-10-25 Fill 22.30 125 0.0606 Down
MW-10-61 Alluvial 20.12 -23.5
River 6.64

16-Sep-05 |MW-10-25 Fill 21.59 125 0.1269 Down
MW-10-61 Alluvial 17.02 -23.5
River 3.22

7-Dec-05 |MW-10-25 Fill 23.15 125 0.0717 Down
MW-10-61 Alluvial 20.57 -23.5
River 7.63

27-Mar-06 | MW-10-25 Fill 24.17 125 0.0789 Down
MW-10-61 Alluvial 21.33 -23.5
River 8.52

19-Jun-06 | MW-10-25 Fill 29.42 125 0.2075 Down
MW-10-61 Alluvial 21.95 -23.5
River 11.72

11-Oct-06 | MW-10-25 Fill 22.42 125 0.1583 Down
MW-10-61 Alluvial 16.72 -23.5
River 6.20

21-Mar-07 | MW-10-25 Fill 25.11 125 0.0619 Down
MW-10-61 Alluvial 22.88 -23.5
River 11.12

7-May-07 MW-10-25 Fill 23.74 125 0.0489 Down
MW-10-61 Alluvial 21.98 -23.5
River 10.15

21-Jun-07 |MW-10-25 Fill 23.11 125 0.0886 Down
MW-10-61 Alluvial 19.92 -23.5
River 7.55

6-Sep-07 MW-10-25 Fill 22.14 125 0.1361 Down
MW-10-61 Alluvial 17.24 -23.5
River 5.27

17-Apr-08 | MW-10-25 Fill 23.91 125 0.0756 Down
MW-10-61 Alluvial 21.19 -23.5
River 6.79

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-10 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl g aSETe?/faﬁg;een Gvr ear;iicear\]I t Direction
(feet MSL) (feet MSL)

9-Sep-08 |MW-10-25 Fill 22.28 125 0.1264 Down
MW-10-61 Alluvial 17.73 -23.5
River 3.52

4-Dec-08 | MW-10-25 Fill 22.62 125 0.1150 Down
MW-10-61 Alluvial 18.48 -23.5
River 6.57

23-Mar-09 | MW-10-25 Fill 23.28 125 0.0736 Down
MW-10-61 Alluvial 20.63 -23.5
River 6.40

3-Jun-09 | MW-10-25 Fill 23.32 125 0.0281 Down
MW-10-61 Alluvial 22.31 -23.5
River 12.57

Well Cluster MW-13

17-Mar-03 | MW-13-30 Fill 18.94 6.2 0.2929 Down
MW-13-61 Alluvial 9.86 -24.8
River 9.33

2-Jun-03 |MW-13-30 Fill 19.15 6.2 0.1990 Down
MW-13-61 Alluvial 12.98 -24.8
River 12.67

29-Sep-03 | MW-13-30 Fill 16.28 6.2 0.3019 Down
MW-13-61 Alluvial 6.92 -24.8
River 5.67

29-Dec-03 | MW-13-30 Fill 17.14 6.2 0.2555 Down
MW-13-61 Alluvial 9.22 -24.8
River 8.31

29-Mar-04 | MW-13-30 Fill 18.93 6.2 0.3742 Down
MW-13-61 Alluvial 7.33 -24.8
River 7.61

11-Aug-04 | MW-13-30 Fill 16.46 6.2 0.3703 Down
MW-13-61 Alluvial 4.98 -24.8
River 5.67

20-Dec-04 | MW-13-30 Fill 16.44 6.2 0.2616 Down
MW-13-61 Alluvial 8.33 -24.8
River 7.03

28-Mar-05|MW-13-30 Fill 16.94 6.2 0.2377 Down
MW-13-61 Alluvial 9.57 -24.8
River 8.79

20-Jun-05|MW-13-30 Fill 17.07 6.2 0.3129 Down
MW-13-61 Alluvial 7.37 -24.8
River 6.64

16-Sep-05 |MW-13-30 Fill 16.39 6.2 0.3826 Down
MW-13-61 Alluvial 4.53 -24.8
River 3.22

7-Dec-05 |MW-13-30 Fill 17.42 6.2 0.3135 Down
MW-13-61 Alluvial 7.70 -24.8
River 7.63

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-13 (continued)

D . Water-Bearing Water L_evel Base of S_creen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
27-Mar-06 | MW-13-30 Fill 19.46 6.2 0.3548 Down
MW-13-61 Alluvial 8.46 -24.8
River 8.65
19-Jun-06 | MW-13-30 Fill 18.41 6.2 0.2048 Down
MW-13-61 Alluvial 12.06 -24.8
River 11.78
*21-Jun-07 |MW-13-30 Fill - 6.2 - -
MW-13-61R Alluvial 8.03 -24.8
River 7.55
6-Sep-07 MW-13-30 Fill 16.40 6.2 0.3465 Down
MW-13-61R Alluvial 5.66 -24.8
River 5.27
17-Apr-08 | MW-13-30 Fill 19.01 6.2 0.3435 Down
MW-13-61R Alluvial 8.36 -24.8
River 6.79
9-Sep-08| MW-13-30 Fill - 6.2 - -
MW-13-61R Alluvial 4.93 -24.8
River 3.52
4-Dec-08 | MW-13-30 Fill - 6.2 - -
MW-13-61R Alluvial - -24.8
River 6.57
23-Mar-09| MW-13-30 Fill - 6.2 - -
MW-13-61R Alluvial - -24.8
River 6.40
3-Jun-09 | MW-13-30 Fill - 6.2 - -
MW-13-61R Alluvial - -24.8
River 12.57
Well Cluster MW-15
17-Mar-03 | MW-15-50 Alluvial 22.47 -13.7 0.0465 Down
MW-15-66 Alluvial 21.75 -29.2
River 9.33
2-Jun-03 | MW-15-50 Alluvial 22.89 -13.7 0.0355 Down
MW-15-66 Alluvial 22.34 -29.2
River 12.67
29-Sep-03 | MW-15-50 Alluvial 17.75 -13.7 0.0426 Down
MW-15-66 Alluvial 17.09 -29.2
River 5.67
29-Dec-03 | MW-15-50 Alluvial 21.56 -13.7 0.0471 Down
MW-15-66 Alluvial 20.83 -29.2
River 8.31
29-Mar-04 | MW-15-50 Alluvial 21.15 -13.7 0.0542 Down
MW-15-66 Alluvial 20.31 -29.2
River 7.61
Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-15 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl g a:e?lfaﬁt;;een C\a/r earéiif;?]l t Direction
(feet MSL) (feet MSL)

11-Aug-04 | MW-15-50 Alluvial 18.33 -13.7 0.0626 Down
MW-15-66 Alluvial 17.36 -29.2
River 5.67

20-Dec-04 | MW-15-50 Alluvial 20.40 -13.7 0.0710 Down
MW-15-66 Alluvial 19.30 -29.2
River 7.03

28-Mar-05|MW-15-50 Alluvial 21.13 -13.7 0.0432 Down
MW-15-66 Alluvial 20.46 -29.2
River 8.79

20-Jun-05 | MW-15-50 Alluvial 20.71 -13.7 0.0748 Down
MW-15-66 Alluvial 19.55 -29.2
River 6.64

16-Sep-05 |MW-15-50 Alluvial 17.85 -13.7 0.0529 Down
MW-15-66 Alluvial 17.03 -29.2
River 3.22

7-Dec-05 |MW-15-50 Alluvial 20.82 -13.7 0.0555 Down
MW-15-66 Alluvial 19.96 -29.2
River 7.63

27-Mar-06 | MW-15-50 Alluvial 22.23 -13.7 0.0600 Down
MW-15-66 Alluvial 21.30 -29.2
River 8.52

19-Jun-06 | MW-15-50 Alluvial 23.02 -13.7 0.0006 Down
MW-15-66 Alluvial 23.01 -29.2
River 11.72

11-Oct-06 | MW-15-50 Alluvial 18.06 -13.7 0.0548 Down
MW-15-66 Alluvial 17.21 -29.2
River 6.20

21-Mar-07 | MW-15-50 Alluvial 23.10 -13.7 0.0323 Down
MW-15-66 Alluvial 22.60 -29.2
River 11.12

7-May-07 |MW-15-50 Alluvial 22.86 -13.7 0.0606 Down
MW-15-66 Alluvial 21.92 -29.2
River 10.15

21-Jun-07 |MW-15-50 Alluvial 21.10 -13.7 0.0587 Down
MW-15-66 Alluvial 20.19 -29.2
River 7.55

6-Sep-07 |MW-15-50 Alluvial 18.57 -13.7 0.0600 Down
MW-15-66 Alluvial 17.64 -29.2
River 5.27

17-Apr-08 | MW-15-50 Alluvial 21.05 -13.7 -0.0781 Up
MW-15-66 Alluvial 22.26 -29.2
River 6.79

9-Sep-08 |MW-15-50 Alluvial 18.92 -13.7 0.0677 Down
MW-15-66 Alluvial 17.87 -29.2
River 3.52

4-Dec-08 | MW-15-50 Alluvial 19.59 -13.7 0.0658 Down
MW-15-66 Alluvial 18.57 -29.2
River 6.57

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-15 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl BasE?e?lfaﬁt;;een Gvr ear;iiceill Direction
(feet MSL) (feet MSL)

23-Mar-09 | MW-15-50 Alluvial 21.48 -13.7 0.0652 Down
MW-15-66 Alluvial 20.47 -29.2
River 6.40

23-Jun-09 | MW-15-50 Alluvial 23.36 -13.7 0.0484 Down
MW-15-66 Alluvial 22.61 -29.2
River 12.57

Well Cluster MW-16

11-Aug-04 | MW-16-45 Alluvial 5.44 -14.2 0.0163 Down
MW-16-65 Alluvial 511 -34.4
River 5.67
MW-16-65 Alluvial 511 -34.4 -0.0077 Up
MW-16-125 Alluvial 5.57 -94.5

20-Dec-04 | MW-16-45 Alluvial 8.32 -14.2 0.0069 Down
MW-16-65 Alluvial 8.18 -34.4
River 7.03
MW-16-65 Alluvial 8.18 -34.4 0.0017 Down
MW-16-125 Alluvial 8.08 -94.5

28-Mar-05|MW-16-45 Alluvial 9.47 -14.2 0.0109 Down
MW-16-65 Alluvial 9.25 -34.4
River 8.79
MW-16-65 Alluvial 9.25 -34.4 0.0033 Down
MW-16-125 Alluvial 9.05 -94.5

20-Jun-05|MW-16-45 Alluvial 8.40 -14.2 0.0629 Down
MW-16-65 Alluvial 7.13 -34.4
River 6.64
MW-16-65 Alluvial 7.13 -34.4 0.0045 Down
MW-16-125 Alluvial 6.86 -94.5

16-Sep-05 |MW-16-45 Alluvial 5.70 -14.2 0.0733 Down
MW-16-65 Alluvial 4.22 -34.4
River 3.22
MW-16-65 Alluvial 4.22 -34.4 0.0126 Down
MW-16-125 Alluvial 3.46 -94.5

7-Dec-05 |MW-16-45 Alluvial 7.23 -14.2 -0.0327 Up
MW-16-65 Alluvial 7.89 -34.4
River 7.63
MW-16-65 Alluvial 7.89 -34.4 0.0131 Down
MW-16-125 Alluvial 7.10 -94.5

27-Mar-06 | MW-16-45 Alluvial 8.23 -14.2 0.0183 Down
MW-16-65 Alluvial 7.86 -34.4
River 8.52
MW-16-65 Alluvial 7.86 -34.4 -0.0073 Up
MW-16-125 Alluvial 8.30 -94.5

19-Jun-06 | MW-16-45 Alluvial 12.01 -14.2 0.0079 Down
MW-16-65 Alluvial 11.85 -34.4
River 11.72
MW-16-65 Alluvial 11.85 -34.4 0.0027 Down
MW-16-125 Alluvial 11.69 -94.5

Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-16 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl BasE?e?lfaﬁt;;een Gvr ear;iiceill Direction
(feet MSL) (feet MSL)

11-Oct-06 | MW-16-45 Alluvial 6.42 -14.2 0.0129 Down
MW-16-65 Alluvial 6.16 -34.4
River 6.20 6.2
MW-16-65 Alluvial 6.16 -34.4 0.0017 Down
MW-16-125 Alluvial 6.06 -94.5

21-Mar-07 | MW-16-45 Alluvial 11.30 -14.2 -0.0668 Up
MW-16-65 Alluvial 12.65 -34.4
River 11.12 6.2
MW-16-65 Alluvial 12.65 -34.4 0.0210 Down
MW-16-125 Alluvial 11.39 -94.5

7-May-07 |MW-16-45 Alluvial 10.76 -14.2 0.0149 Down
MW-16-65 Alluvial 10.46 -34.4
River 10.15 6.2
MW-16-65 Alluvial 10.46 -34.4 0.0040 Down
MW-16-125 Alluvial 10.22 -94.5

21-Jun-07 |MW-16-45 Alluvial 8.55 -14.2 0.0441 Down
MW-16-65 Alluvial 7.66 -34.4
River 7.55 6.2
MW-16-65 Alluvial 7.66 -34.4 0.0040 Down
MW-16-125 Alluvial 7.42 -94.5

6-Sep-07 |MW-16-45 Alluvial 5.76 -14.2 0.0134 Down
MW-16-65 Alluvial 5.49 -34.4
River 5.27 6.2
MW-16-65 Alluvial 5.49 -34.4 -0.0027 Up
MW-16-125 Alluvial 5.65 -94.5

17-Apr-08| MW-16-45 Alluvial 8.52 142 0.0381 Down|
MW-16-65 Alluvial 7.75 344
River 6.79 6.2
MW-16-65 Alluvial 7.75 344 0.0062 Down|
MW-16-125 Alluvial 7.38 945

9-Sep-08|MW-16-45 Alluvial 5.60 142 0.0911 Down|
MW-16-65 Alluvial 3.76 344
River 352 6.2
MW-16-65 Alluvial 3.76 344 -0.0101 Up
MW-16-125 Alluvial 437 945

4-Dec-08|MW-16-45 Alluvial 6.51 142 -0.037 Up
MW-16-65 Alluvial 7.05 344
River 6.57 6.2
MW-16-65 Alluvial 7.05 344 0.011 Down|
MW-16-125 Alluvial 6.61 945

23-Mar-09| MW-16-45 Alluvial 8.07 142 0.049 Down|
MW-16-65 Alluvial 7.09 344
River 6.40 6.2
MW-16-65 Alluvial 7.09 344 0.007 Down|
MW-16-125 Alluvial 6.64 945

Note: MSL = mean sea level, City of Portland datum

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

File: Table 1 and 2 GW_2Q_01_19_2010.xls ; Vertical Gradients

Page 17 of 20
Updated: 1/19/10 BAU
HAHN AND ASSOCIATES, INC.



TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-16 (continued)

D . Water-Bearing Water L_evel Base of S_creen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
3-Jun-09|MW-16-45 Alluvial 13.32 142 0.020 Down
MW-16-65 Alluvial 12.91 34.4
River 1257 6.2
MW-16-65 Alluvial 12.01 -34.4 0.002 Down
MW-16-125 Alluvial 12.79 945
Well Cluster MW-18
21-Mar-07 | MW-18-30 Fill 8.35 1.66 -0.0077 Up
MW-18-180 Alluvial 9.50 -148.3
River 11.12
7-May-07 MW-18-30 Fill 8.56 1.66 0.0024 Down
MW-18-180 Alluvial 8.20 -148.3
River 10.15
21-Jun-07 |MW-18-30 Fill 6.57 1.66 0.0079 Down
MW-18-180 Alluvial 5.38 -148.3
River 7.55
6-Sep-07 MW-18-30 Fill 4.21 1.66 0.0047 Down
MW-18-180 Alluvial 3.50 -148.3
River 5.27
17-Apr-08 | MW-18-30 Fill 5.82 1.66 0.0029 Down
MW-18-180 Alluvial 5.39 -148.3
River 6.79
9-Sep-08| MW-18-30 Fill 0.96 1.66 -0.0083 Up
MW-18-180 Alluvial 2.20 -148.3
River 352
4-Dec-08 | MW-18-30 Fill - 1.66 - -
MW-18-180 Alluvial - -148.3
River 6.57
23-Mar-09| MW-18-30 Fill 6.21 1.66 0.0111 Down)|
MW-18-180 Alluvial 4.54 -148.3
River 6.40
3-Jun-09 | MW-18-30 Fill 9.06 1.66 -0.0109 Up
MW-18-180 Alluvial 10.70 -148.3
River 12.57
Well Cluster MW-19
21-Mar-07 | MW-19-22 Fill 9.06 5.4 -0.0042 Up
MW-19-125 Alluvial 9.49 -97.8
River 11.12
MW-19-125 Alluvial 9.49 -97.8 0.0129 Down
MW-19-180 Alluvial 8.78 -152.72
7-May-07 |MW-19-22 Fill 8.45 5.4 0.0029 Down
MW-19-125 Alluvial 8.15 -97.8
River 10.15
MW-19-125 Alluvial 8.15 -97.8 0.0046 Down
MW-19-180 Alluvial 7.90 -152.72
21-Jun-07 |MW-19-22 Fill 6.72 5.4 0.0127 Down
MW-19-125 Alluvial 5.41 -97.8
River 7.55
MW-19-125 Alluvial 5.41 -97.8 0.0049 Down
MW-19-180 Alluvial 5.14 -152.72
Note: MSL = mean sea level, City of Portland datum
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-19 (continued)

D . Water-Bearing Water L_evel Base of S_creen Vertical . .
ate Location Zone Elevation Elevation Gradient Direction
(feet MSL) (feet MSL)
6-Sep-07 |MW-19-22 Fill 5.03 5.4 0.0217 Down
MW-19-125 Alluvial 2.79 -97.8
River 5.27
MW-19-125 Alluvial 2.79 -97.8 0.0031 Down
MW-19-180 Alluvial 2.62 -152.72
17-Apr-08 | MW-19-22 Fill 7.59 5.4 0.0203 Down
MW-19-125 Alluvial 5.50 -97.8
River 6.79
MW-19-125 Alluvial 5.50 -97.8 0.0049 Down
MW-19-180 Alluvial 5.23 -152.72
4-Dec-08 | MW-19-22 Fill 7.32 5.4 0.027 Down
MW-19-125 Alluvial 4.54 -97.8
River 6.57
MW-19-125 Alluvial 4.54 -97.8 0.003 Down
MW-19-180 Alluvial 4.35 -152.72
23-Mar-09 | MW-19-22 Fill 8.18 5.4 0.034 Down
MW-19-125 Alluvial 4.63 -97.8
River 6.40
MW-19-125 Alluvial 4.63 -97.8 0.005 Down
MW-19-180 Alluvial 4.37 -152.72
3-Jun-09 | MW-19-22 Fill 10.55 5.4 -0.002 Up
MW-19-125 Alluvial 10.74 -97.8
River 12.57
MW-19-125 Alluvial 10.74 -97.8 0.005 Down
MW-19-180 Alluvial 10.46 -152.72
Well Cluster MW-21
6-Sep-07 |MW-21-12 Fill 10.82 8.5 0.0795 Down
MW-21-75 Alluvial 5.81 -54.5
River 5.27
MW-21-75 Alluvial 5.81 -54.5 -0.0025 Up
MW-21-115 Alluvial 5.91 -94.5
MW-21-115 Alluvial 5.91 -94.5 -0.0028 Up
MW-21-165 Alluvial 6.05 -144.5
17-Apr-08| MW-21-12 Fill 13.39 8.5 0.0916 Down
MW-21-75 Alluvial 7.62 -54.5
River 6.79
MW-21-75 Alluvial 7.62 -54.5 -0.0013 Up
MW-21-115 Alluvial 7.67 -94.5
MW-21-115 Alluvial 7.67 -94.5 -0.0020 Up
MW-21-165 Alluvial 7.77 -144.5
9-Sep-08 |MW-21-12 Fill 11.09 8.5 0.1097 Down
MW-21-75 Alluvial 4.18 -54.5
River 3.52
MW-21-75 Alluvial 4.18 -54.5 -0.0010 Up
MW-21-115 Alluvial 4.22 -94.5
MW-21-115 Alluvial 4.22 -94.5 -0.0030 Up
MW-21-165 Alluvial 4.37 -144.5
4-Dec-08 |MW-21-12 Fill 11.18 8.5 0.0706 Down
MW-21-75 Alluvial 6.73 -54.5
River 6.57
MW-21-75 Alluvial 6.73 -54.5 -0.0023 Up
MW-21-115 Alluvial 6.82 -94.5
MW-21-115 Alluvial 6.82 -94.5 -0.0012 Up
MW-21-165 Alluvial 6.88 -144.5

Note:
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TABLE 2 - Groundwater Vertical Gradient Calculations: Well Clusters

Well Cluster MW-21 (continued)
Date Location Wateg)Bneeari ng \Allialte(?/ralt-i?)fl BasE?e?lfaﬁt;;een Gvr ear;iiceill Direction
(feet MSL) (feet MSL)

23-Mar-09 |MW-21-12 Fill 12.47 8.5 0.0887 Down
MW-21-75 Alluvial 6.88 -54.5
River 6.40
MW-21-75 Alluvial 6.88 -54.5 -0.0020 Up
MW-21-115 Alluvial 6.96 -94.5
MW-21-115 Alluvial 6.96 -94.5 -0.0006 Up
MW-21-165 Alluvial 6.99 -144.5

3-Jun-09 |MW-21-12 Fill 14.19 8.5 0.0210 Down

MW-21-75 Alluvial 12.87 -54.5
River 12.57
MW-21-75 Alluvial 12.87 -54.5 -0.0013 Up
MW-21-115 Alluvial 12.92 -94.5
MW-21-115 Alluvial 12.92 -94.5 -0.0018 Up
MW-21-165 Alluvial 13.01 -144.5

Note: MSL = mean sea level, City of Portland datum

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

1 = Suspected error in field water level measurement
2 = Suspected error in field water level measurement, use purge/sampling initial water level for gradients
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide
Gasco Property Wells

Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-01-22 951207-MW1-22-01 7-Dec-95 11-21 13, 2 18 3.2 1.08 - - 93.4 465.3
960319-MW1-22-01 19-Mar-96 (fil wz) 35 35 23 23, 0.86 - - 471 140.45
960618-MW1-22-01 18-Jun-96 2.4 9.5 3.2 15, 191 - - 22 112.
961001-MW1-22-01 1-Oct-96 85 9. 77 72, 5.7 - - 6.2 720.17
970225-MW1-22-01 25-Feb-97 3.2 17 0.5 u 85 124 - - 0.91 67.
970225-MW1-22-02 25-Feb-97 15 16 0.7 11. - - - 22 64.
970827-MW1-22-01 27-Aug-97 75 8.2 6.9 62, 11. - - 20, 988.2
970827-MW1-22-02 27-Aug-97 6.7 74 6.2 55. 10. - - 28.1 7375
980217-MW1-22-01 17-Feb-98 0.5 u 0.5 u 0.5 u 16 0.34 0.01 u - 4.45 23.23
980602-MW1-32-11 2-Jun-98 0.5 u 0.5 u 0.5 u 15 u 0.46 0.045 - 93, 209
980826-MW1-22-10 26-Aug-98 71 8.2 6.8 60. 6.7 0.6 - 517 1,1375
981118-MW1-22-15 18-Nov-98 10. u 10. u 10. u 30. u 3.4 - - 3.4 569
990216-MW1-22-012 16-Feb-99 0.5 u 0.5 u 0.5 u 15 u 0.22 0.02 u - 3.53 11.27
990513-MW1-22-11 13-May-99 0.643 0.704 0.5 u 2.04 - - - 3.17 17.33
990824-MW1-22-15 24-Aug-99 7.12 8.42 5.89 50.4 6.5 0.02 u - 68.19 816.91
991028-MW1-22-16 28-Oct-99 7.64 10.6 7.24 40.8 6.7 0.02 u - 8.69 424.98
000330-MW1-22-116 30-Mar-00 0.859 1.43 0.616 7.02 17 0.02 u - 0.42 62.35
010329-MW1-22-115 29-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.192 0.186 - 13.36 51.06
040825-MW1-22-0107 25-Aug-04 4.66 5.87 6.59 463 431 1.89 - 0.26 589.51
050401-014 1-Apr-05 0.987 0.5 u 0.5 u 1 u - 0.0844 - 0.95 11.47
050928-MW1-22-120 28-Sep-05 5.29 6.67 8.01 52.3 17.8 154 - 0.33 471.09
060403-MW-1-22-117 3-Apr-06 279 4.63 5.68 375 4.13 0.165 0.185 ND 243.59
061030-MW-1-22-123 30-Oct-06 3.9 5.2 6.6 74 J 8.7 0.5 0.113 1.26 733.15
2708-070720-MW-1-22-131 20-Jul-07 2.88 4.6 6. 7.42 5.66 0.5 u 0.482 1.2207 488.0307
2708-080512-MW1-22-105 12-May-08 18 29 3.9 4.4 2.92 0.22 0.135 0.7276 121.9726
NS (Dry) 16-Sep-08 - - - - - - - - -
2708-090402-MW1-22-132 2-Apr-09 0.73 0.76 1 1.07 J 0.97 0.26 J 0.06 J 3.739 69.779
MW-01-55 2708-070719-MW-1-55-127 19-Jul-07 45-55 0.5 u 0.5 u 0.5 u 1 u 0.398 0.005 u 0.0104 ND ND
2708-080512-MW1-55-104 12-May-08 0.045 u 0.048 u 0.042 u 0.078 u 0.9 0.21 0.008 J 0.003 0.0627
2708-080915-MW-1-55-121 15-Sep-08 0.045 u 0.52 0.042 u 0.078 u 0.86 0.33 0.01 ND 0.056
2708-081208-MW-1-55-002 8-Dec-08 0.045 u 0.12 u* 0.042 u 0.078 u 0.84 0.18 0.009 u* ND 0.0408
2708-090401-MW1-55-130 1-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u 0.82 0.003 uJ 0.003 uJ| ND 0.0586
MW-01-82 2708-070719-MW-1-82-126 19-Jul-07 72-82 0.5 u 0.5 u 0.5 u 1 u 0.0095 0.0053 0.003 u ND 0.142
2708-080512-MW1-82-103 12-May-08 0.11 J 0.1 J 0.042 u 0.078 u 0.003 J 0.002 u 0.002 J 0.0104 0.0606
2708-080915-MW-1-82-119 15-Sep-08 0.045 u 0.048 u 0.042 u 0.078 u 0.002 u 0.002 u 0.003 u 0.0045 0.0912
2708-081208-MW-1-82-001 8-Dec-08 0.07 J 0.22 u* 0.042 u 0.078 u 0.003 J 0.002 u 0.005 u* 0.0134 0.0428
2708-090401-MW1-82-128 1-Apr-09 0.05 J 0.048 u 0.042 u 0.078 u 0.003 u 0.003 uJ 0.003 uJ| 0.0033 0.0291
MW-02-32 951206-MW2-32-01 6-Dec-95 215-315 6. 0.5 u 4.2 2.4 0.353 - - ND 51.55
960318-MW2-32-01 18-Mar-96 (fil wz) 0.5 u 0.5 u 0.5 u 0.5 u 0.26 - - ND 4.54
960618-MW2-32-01 18-Jun-96 0.5 u 0.5 u 0.5 u 0.5 u 0.44 - - ND 26
961001-MW2-32-01 1-Oct-96 0.5 u 0.5 u 0.5 u 0.5 u 0.22 - - ND 10.43
970225-MW2-32-01 25-Feb-97 0.5 u 0.5 u 0.5 u 0.5 u 0.16 - - ND 1.62
970827-MW2-32-01 27-Aug-97 0.5 u 0.5 u 0.5 u 15 u 0.28 - - 0.1 17.94
980217-MW2-32-01 17-Feb-98 0.5 u 0.5 u 0.5 u 15 u 0.16 0.01 u - ND 5.02
980601-MW2-32-05 1-Jun-98 0.5 u 0.5 u 0.5 u 15 u 0.26 0.01 u - ND 3.21
980825-MW2-32-04 25-Aug-98 0.5 u 0.5 u 0.5 u 15 u 0.28 0.09 - 1.39 71
981117-MW2-32-10 17-Nov-98 0.5 u 0.5 u 0.5 u 15 u 0.08 0.02 - ND ND
990216-MW2-32-008 16-Feb-99 0.5 u 0.5 u 0.5 u 15 u 0.12 0.03 - ND 18.35
990513-MW2-32-10 13-May-99 0.5 u 0.5 u 0.5 u 15 u 0.11 - - 0.1 9.12
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-02-32 990824-MW2-32-10 24-Aug-99 215-315 0.5 u 0.5 u 0.5 u 15 u 0.16 0.02 u - 0.11 6.29
991027-MW2-32-12 27-Oct-99 (fil wz) 0.5 u 0.5 u 0.5 u 15 u 0.13 0.02 u - ND ND
000329-MW2-32-112 29-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.08 0.02 u - ND 223
010328-MW2-32-111 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.039 0.02 u - ND ND
040816-MW2-32-000 7 16-Aug-04 05 u 05 u 05 u 1 u 0.0835 0.0285 - ND ND
050331-009 31-Mar-05 3.2 0.5 u 0.711 1 u - 0.3 - ND 3.1333
050927-MW-2-32-118 27-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.082 0.01 u - ND 0.2128
060328-MW-2-32-102 28-Mar-06 0.5 u 0.5 u 0.5 u 1 u 0.198 0.043 0.0089 0.00943 0.75743
061016-MW-2-32-107 16-Oct-06 0.14 u 11 0.13 u 0.22 u 0.2 0.002 u 0.005 u ND 0.2622
2708-070712-MW-2-32-120 12-Jul-07 0.5 uJ 0.5 uJ 0.5 uJ 1 uJ 0.181 0.158 J 0.0074 J 0.15172 11.34372
2708-080512-MW2-32-101 12-May-08 0.045 u 0.14 J 0.042 u 0.078 u 0.05 0.05 0.007 J 0.0285 2.0838
2708-080915-MW-2-32-120 15-Sep-08 0.045 u 0.048 u 0.042 u 0.078 u 0.15 0.03 J 0.006 J 0.2099 0.7299
2708-090401-MW2-32-127 1-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u 0.25 0.06 J 0.003 uJ| 0.074 1.03
MW-02-61 981116-MW2-61-04 16-Nov-98 50 - 60 0.5 u 0.5 u 0.5 u 15 u 13 13 - ND 0.33
990216-MW2-61-006 16-Feb-99 (alluvial WBZ) 0.5 u 0.5 u 0.5 u 15 u 16 0.04 u - ND 0.37
990512-MW2-61-05 12-May-99 0.5 u 0.5 u 0.5 u 15 u 11 0.02 u - ND 0.54
990823-MW2-61-07 23-Aug-99 0.5 u 0.5 u 0.5 u 15 u 14 0.2 - ND ND
991026-MW2-61-04 26-Oct-99 0.5 u 0.5 u 0.5 u 15 u 13 0.34 - ND ND
000328-MW2-61-104 28-Mar-00 0.5 u 0.5 u 0.5 u 15 u 12 0.58 - ND ND
001004-MW2-61-04 4-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.43 - ND ND
010328-MW2-61-104 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.251 0.02 u - ND ND
011009-MW2-61-104 9-Oct-01 0.5 u 0.5 u 0.5 u 15 u 0.83 - - ND ND
020403-MW2-61-103 3-Apr-02 0.5 u 0.5 u 0.5 u 15 u 2.38 0.4 u - ND ND
020924-MW2-61-103 24-Sep-02 0.5 u 0.5 u 0.5 u 15 u 0.97 - - ND ND
030318-MW2-61-104 18-Mar-03 0.5 u 0.5 u 0.5 u 15 u 13 0.04 u - ND ND
030930-MW2-61-103 7 30-Sep-03 05 u 05 u 05 u 15 u - 0.02 u - ND ND
040813-MW2-61-002 7 13-Aug-04 05 u 05 u 05 u 1 u 0.819 0.085 - ND ND
050926-MW-2-61-111 26-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.803 0.017 - ND 0.0424
060329-MW-2-61-104 29-Mar-06 0.5 u 0.5 u 0.5 u 1 u 0.884 0.0714 0.0157 ND 0.0937
061011-MW-2-61-101 11-Oct-06 0.14 u 0.72 0.13 u 0.22 u 11 0.09 0.005 u ND 0.0887
2708-070719-MW-2-61-128 19-Jul-07 0.5 u 0.5 u 0.5 u 1 u 0.779 0.172 0.0043 ND ND
2708-080512-MW2-61-100 12-May-08 0.045 u 0.09 J 0.042 u 0.078 u 0.92 0.11 0.027 0.0172 ND
2708-080915-MW-2-61-118 15-Sep-08 0.045 u 0.048 u 0.042 u 0.078 u 0.74 0.04 u 0.059 0.1984 0.7534
2708-090401-MW2-61-125 1-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u 0.74 0.19 J 0.003 uJ| ND 0.043
MW-02-104 2708-070712-MW-2-104-119 12-Jul-07 94 - 104 0.5 uJ 0.54 0.5 uJ 1 uJ 0.173 0.163 J 0.0039 J ND 0.248
2708-080512-MW2-104-102 12-May-08 0.045 u 0.14 J 0.042 u 0.11 0.44 0.18 0.02 ND 0.1356
2708-080915-MW-2-104-122 15-Sep-08 0.045 u 0.048 u 0.042 u 0.078 u 0.24 0.01 u 0.003 J ND 0.0908
2708-080915-MW-2-104-123 15-Sep-08 0.045 u 0.048 u 0.042 u 0.078 u 0.23 0.04 J 0.006 J ND 0.0987
2708-081208-MW-2-104-003 8-Dec-08 0.045 u 0.16 u* 0.042 u 0.078 u 0.24 0.002 u 0.007 u* ND 0.1153
2708-090401-MW2-104-129 1-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u 0.5 0.003 uJ 0.003 uJ| ND 0.0618
MW-03-26 951206-MW3-26-01 6-Dec-95 15-25 30. 0.98 0.65 14 - - - 21.04 85.24
960318-MW3-26-02 18-Mar-96 (fil wz) 1,300 5. 22 5.6 0.27 - - 171 42.39
960618-MW3-26-01 18-Jun-96 2,300 22, 10. u 27, 0.25 - - 2.55 47.86
961001-MW3-26-01 1-Oct-96 0.55 0.95 0.5 u 2.4 0.34 - - 182 334.1
970225-MW3-26-01 25-Feb-97 130 0.5 u 0.5 u 0.5 u 0.28 - - 4.94 11.89
970827-MW3-26-01 27-Aug-97 0.5 u 0.5 u 0.5 u 15 u 23 - - 27.6 53.2
980217-MW3-26-01 17-Feb-98 2 0.5 u 0.5 u 15 u 0.5 0.01 u - 7.06 13.44
980602-MW3-26-09 2-Jun-98 0.5 u 0.5 u 0.5 u 15 u 0.76 0.01 u - 99.8 204.27
980826-MW3-26-08 26-Aug-98 0.5 u 0.5 u 0.5 u 15 u 13 0.72 - 576 982
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-03-26 981117-MW3-26-12 17-Nov-98 15-25 0.5 u 0.5 u 0.5 u 15 u 21 0.1 - 32.23 58.83
990216-MW3-26-010 16-Feb-99 (fil wz) 89.9 0.5 u 0.5 u 15 u 0.33 0.02 u - 0.97 3.56
990514-MW3-26-23 14-May-99 587 i1 0.5 u 15 u 0.3 - - 4.42 13.21
990824-MW3-26-12 24-Aug-99 0.5 u 0.5 u 0.5 u 15 u 0.57 0.02 u - 167 4.69
991027-MW3-26-14 27-Oct-99 0.5 u 0.5 u 0.5 u 15 u 0.79 0.02 u - 7.23 12.56
000330-MW3-26-113 30-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.36 0.21 - 2.44 6.32
001005-MW3-26-11 5-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.04 - 2.96 6.15
010328-MW3-26-113 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.221 0.209 - 5.42 11.9
048023-MW3-26-010 7 23-Aug-04 05 u 05 u 05 u 1 u 0.184 0.184 - ND 0.2121
050330-004 30-Mar-05 0.5 u 0.5 u 0.5 u 1 u - 0.384 - 0.7177 1.4491
050922-MW-3-26-105 22-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.502 0.295 - 3.412 8.0986
060330-MW-3-26-110 30-Mar-06 0.5 u 0.5 u 0.5 u 1 u 0.3 0.0756 0.0157 0.1554 1.482
061017-MW-3-26-110 17-Oct-06 0.5 u 0.5 u 0.5 u 0.5 u 4.2 0.53 0.005 u 0.3799 1.3539
2708-070629-MW-3-26-119 29-Jun-07 143 J 0.5 uJ 0.5 uJ 1.45 J 0.0423 0.0246 J 0.003 uJ| 15.709 102.579
2708-080512-MW3-26-107 12-May-08 0.045 u 0.1 J 0.042 u 0.078 u 0.38 0.21 0.004 J 1.496 4.066
2708-080911-MW-3-26-115 11-Sep-08 0.05 J 0.66 u* 0.042 u 0.08 75 4.03 0.029 1.986 5.
2708-090331-MW3-26-123 31-Mar-09 0.045 u 0.048 u 0.042 u 0.078 u 0.41 0.11 J 0.003 u 0.776 1.8863
MW-03-56 951206-MW3-56-01 6-Dec-95 45 - 55 1,200 24, 34. 90. - - - 2.69 1,384.75
960319-MW3-56-01 19-Mar-96 (alluvial WBZ) 730 16, 27, 66. 0.19 - - 234 1,926.62
960620-MW3-56-01 20-Jun-96 730 71 26, 73, 0.08 - - 1.59 1,491.1
961002-MW3-56-01 2-Oct-96 450, 5. u 11. 27, 0.094 - - 0.54 937.84
970226-MW3-56-01 26-Feb-97 750 5. u 5. u 6. u 0.13 - - 0.62 618.32
970828-MW3-56-01 28-Aug-97 340 0.9 25 11. 0.11 - - 0.82 195.52
980218-MW3-56-01 18-Feb-98 520 0.89 29 15, 0.16 0.01 u - 0.58 129.58
980218-MW3-56-02 18-Feb-98 520 11 4. 19, - - - 0.46 155.56
980602-MW3-56-14 2-Jun-98 580 25, 10. u 30. u 0.15 0.01 u - 245 315.8
980602-MW3-56-15 2-Jun-98 630 10. u 10. u 30. u - - - 243 305.6
980826-MW3-56-12 26-Aug-98 430, 0.96 28 13, 0.15 0.04 - 3.34 101.58
981118-MW3-56-16 18-Nov-98 630 0.5 u 0.5 u 15 u 0.13 0.01 u - 0.97 118.97
981118-MW3-56-17 18-Nov-98 610 0.5 u 0.5 u 15 u - - - 0.77 121.47
990217-MW3-56-015 17-Feb-99 760 0.5 u 5 u 15. u 0.076 0.02 u - 12.53 163.45
990514-MW3-56-24 14-May-99 90.2 0.5 u 0.5 u 232 0.11 - - 3.24 157.21
990824-MW3-56-16 24-Aug-99 610 5.03 5. u 20.8 0.12 0.022 - 0.6 99.66
991028-MW3-56-17 28-Oct-99 390 63.4 60.4 192 0.1 0.02 u - 0.59 98.98
000330-MW3-56-117 30-Mar-00 167 0.5 u 0.993 7.36 0.07 0.02 u - 3.84 166.08
001005-MW3-56-13 5-Oct-00 53.2 0.5 u 0.5 u 2.09 - 0.02 u - 12.63 135.58
010329-MW3-56-116 29-Mar-01 157. 50. u 115. 913 0.055 0.047 - 10.35 107.75
020404-MW3-56-111 4-Apr-02 340 0.5 u 0.5 u 7.8 0.146 0.046 - 2.62 98.13
030319-MW3-56-112 19-Mar-03 430, 0.5 u 5 u 15. u 0.1 0.04 u - 152 94.38
040823-MW3-56-0117 23-Aug-04 10.6 1 u 1 u 2 u 0.0324 0.0324 - ND 56.164
050330-003 30-Mar-05 0.958 0.5 u 0.5 u 2.06 - 0.0198 - 0.6607 66.2207
050922-MW-3-56-106 22-Sep-05 17.2 0.5 u 0.5 u 3. 0.0418 0.0175 - 0.632 52.212
060330-MW-3-56-111 30-Mar-06 0.514 0.5 u 0.5 u 2.94 0.0402 0.0274 0.0013 u 1.466 95.269
061024-MW-3-56-116 24-Oct-06 26 0.3 J 0.18 J 177 J 0.05 0.002 0.005 u 8.81 85.21
2708-070626-MW-3-56-108 26-Jun-07 5.83 0.5 u 0.5 u 1.01 0.0339 0.0169 0.006 uJ| 21.195 193.875
2708-080512-MW3-56-106 12-May-08 0.91 0.35 J 0.14 J 213 0.05 0.002 u 0.003 J 22.84 119.33
2708-080911-MW-3-56-116 11-Sep-08 0.84 15 u* 0.09 J 173 0.03 0.02 0.004 J 40.52 186.12
2708-090326-MW3-56-105 26-Mar-09 0.56 0.4 J 0.13 J 25 0.04 0.01 J 0.004 J 18.57 107.07
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-04-35 951206-MW4-35-01 6-Dec-95 24 -34 0.54 0.5 u 0.5 u 0.5 u 0.079 - - 0.69 54.49
960318-MW4-35-01 18-Mar-96 (fil wz) 17, 0.96 0.5 u 13 0.35 - - 3.18 84.4
960318-MW4-35-02 18-Mar-96 18, 0.82 0.5 u 21 - - - 241 79.1
960618-MW4-35-01 18-Jun-96 5.9 0.5 u 0.5 u 0.61 0.46 - - 251 61.4
961001-MW4-35-01 1-Oct-96 5.9 0.5 u 0.5 u - 0.75 - - 17 42.33
970225-MW4-35-01 25-Feb-97 14. 0.5 u 0.5 u 0.5 u 0.39 - - 0.41 45.65
080827-MW4-57-01 ¢ 27-Aug-97 8.8 05 u 05 u 17 0.8 - - 053 36.26
980217-MW4-35-01 17-Feb-98 15. 0.5 u 0.5 u 15 u 0.36 0.01 u - 0.25 31.85
980601-MW4-35-06 1-Jun-98 0.5 0.5 u 0.5 u 15 u 0.29 0.017 - 0.48 43.63
980826-MW4-35-06 26-Aug-98 10. 0.5 u 0.5 u 15 u 0.63 0.03 - 3.02 60.85
980826-MW4-35-07 26-Aug-98 10. 0.5 u 0.5 u 15 u 0.81 0.17 - 4.37 64.65
981117-MW4-35-11 17-Nov-98 17. 0.5 u 0.99 15 u 0.83 0.53 - 5.32 50.83
990216-MW4-35-009 16-Feb-99 31, 0.5 u 0.5 u 15 u 0.22 0.02 u - 0.4 23.41
990514-MW4-35-21 14-May-99 16, 0.5 u 0.5 u 15 u 0.26 - - 0.32 24.83
990824-MW4-35-11 24-Aug-99 5 0.5 u 0.5 u 15 u 0.86 0.1 - 1.101 33.261
991027-MW4-35-13 27-Oct-99 13.9 116 0.5 u 245 0.98 0.02 u - 5.75 97.39
000330-MW4-35-114 30-Mar-00 5.39 0.5 u 0.5 u 15 u 0.61 0.04 - 0.42 45.26
001005-MW4-35-10 5-Oct-00 104 0.5 u 0.5 u 15 u - 0.02 u - 21.72 162.5
010328-MW4-35-112 28-Mar-01 - 0.0055 - - - 0.005 u - 0.4 25.55
040823-MW4-35-012 23-Aug-04 161 0.5 u 0.5 u 1.65 0.178 0.098 - ND 65.33
050331-005 31-Mar-05 0.5 0.5 u 0.5 u 1 u - 0.0499 - 0.21 11.9331
050928-MW4-35-123 28-Sep-05 19 0.5 u 0.5 u 181 0.247 0.01 u - 0.301 37.936
060331-MW-4-35-113 31-Mar-06 0.5 0.5 u 0.5 u 1 u 0.14 0.0389 0.0029 0.4361 31.9876
061018-MW-4-35-113 18-Oct-06 3. 0.48 J 0.13 u 211 0.17 0.002 u 0.005 u 1.66 65.37
2708-070726-MW-4-35-137 26-Jul-07 0.5 0.5 u 0.5 u 1 u 0.28 0.262 0.0043 J 0.4281 20.4801
2708-080513-MW4-35-112 13-May-08 0.12 0.43 J 0.042 u 0.45 0.16 0.01 0.003 u 1.686 57.916
2708-080513-MW4-35-113 (DUP) 13-May-08 0.12 0.27 J 0.06 J 0.47 0.15 0.01 0.003 u 1.432 52.262
2708-080911-MW-4-35-109 11-Sep-08 6.5 14 u* 0.18 J 33 0.17 0.01 u 0.007 J 1.045 92.955
2708-090331-MW4-35-119 31-Mar-09 0.34 0.59 0.05 J 0.67 J 0.21 0.003 u 0.003 u 0.6944 43.9514
MW-04-57 951205-MW4-57-01 5-Dec-95 46 - 56 9,600 72, 590 290 118 - - 173 1,328.27
960321-MW4-57-01 21-Mar-96 (alluvial WBZ) 11,000. 50. u 520 270 0.03 - - 229 1,097.76
960620-MW4-57-01 20-Jun-96 10,000. 200 u 480. 200 u 0.88 - - 142 646.47
961002-MW4-57-01 2-Oct-96 14,000. 100 u 580 400. 1 - - 0.64 1,706.84
970226-MW4-57-01 26-Feb-97 16,000. 34. 630 130 152 - - 0.52 1,688.42
070828-MW4-35-01 ¢ 28-Aug-97 12,000 50 u 360. 150. u 2 - - 0.44 1,601.74
980218-MW4-57-01 18-Feb-98 15,600. 35, 530 240 2 0.05 u - 0.28 2,357.88
080603-MW4-57-18° 3-Jun-98 10,100 58 540 170 19 0.008° - 067 2,298.87
980826-MW4-57-13 26-Aug-98 13,800. 37. 560 280 14 0.1 - 0.44 2,471.24
981119-MW4-57-20 19-Nov-98 11,100. 25, u 470, 110. 18 0.5 - 0.34 1,967.94
990217-MW4-57-016 17-Feb-99 14,400, 10.6 639 220 14 0.02 u - 0.32 1,575.28
990514-MW4-57-22 14-May-99 15,900. 50. u 750 150 u 18 - - 0.39 1,684.32
990825-MW4-57-17 25-Aug-99 17,500. 54.8 493, 150 u 17 0.02 u - 0.4 2,305.4
991028-MW4-57-21 28-Oct-99 6,900 12, 461, 144, 0.65 0.02 u - ND 1,692
000403-MW4-57-121 3-Apr-00 19,300. 8.64 452, 137 0.74 0.17 - 0.47 2,765.74
001006-MW4-57-19 6-Oct-00 15,000. 100 u 574, 300 u - 0.02 u - 0.38 2,498.11
010329-MW4-57-120 29-Mar-01 18,800. 50. u 730 150 u 0.696 0.08 u - 0.43 3,063.35
020405-MW4-57-117 5-Apr-02 18,800. 500 u 805 1,000 u 3.43 0.4 u - 0.21 2,249.96

Remedial Investigation

Northwest N:

atural - Gasco Facility

Portland, Oregon

File: Table 3a,b,c BTEX_PAH_Metals 2Q09_RCR (V1.0) ; Summary-BTEX, PAH, CN,

Page 4 of 16
Updated: 1/19/10 RCR

HAHN AND ASSOCIATES, INC.



Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-04-57 030320-MW4-57-117 20-Mar-03 46 - 56 17,000. 100 u 770 300 u 13 0.04 u - ND 2,233.4
040824-MW4-57-016 24-Aug-04 (alluvial WBZ) 15,000. 100 u 748 122 176 0.261 - 1.205 3,823.305
050331-008 31-Mar-05 13,000. 12.8 645 180 - 0.175 - ND 2,909.039
051003-MW-4-57-133 3-Oct-05 622 5 u 231 65.1 27 0.55 - ND 271.63
060331-MW-4-57-114 31-Mar-06 4,660. 25, u 500 114. 2.24 0.044 0.0374 0.536 551.64
060331-MW-4-57-115 (Dup) 31-Mar-06 4,680, 25, u 509 98.6 212 0.016 0.0353 - -
061030-MW-4-57-122 30-Oct-06 7,100 11. J 450, 154. 26 0.13 0.0282 0.72 806.12
2708-070622-MW-4-57-101 22-Jun-07 0.5 u 0.5 u 0.5 u 1 u - 0.005 u - 0.6619 33.6919
2708-070723-MW-4-57-135 23-Jul-07 3,870 J 25, uJ 249 J 82, u* 2.89 0.5 uJ 0.003 uJ| - -
2708-080513-MW4-57-111 13-May-08 5,400 13, 520 160 3.01 0.19 0.008 J 4.94 930.81
2708-080911-MW-4-57-108 11-Sep-08 710 3.8 u* 43 61, 3.4 0.52 0.073 6.96 302.26
2708-090331-MW4-57-121 31-Mar-09 6,700 8.8 J 330 115. 2.66 0.05 J 0.003 u 1.538 397.388
MW-04-101 981117-MW4-101-09 17-Nov-98 89.5-99.5 32, 0.5 u 33 21 0.62 0.2 - ND 20,
990216-MW4-101-007 16-Feb-99 (alluvial WBZ) 18.9 0.5 u 19 15 u 0.64 0.03 - ND 8.3
990514-MW4-101-19 14-May-99 95, 0.5 u 104 2.05 0.47 0.12 - ND 68.31
990514-MW4-101-20 14-May-99 99.4 0.5 u 13, 15 u 0.48 - - ND 62.5
990824-MW4-101-09 24-Aug-99 53.1 3. 4.76 75 u 0.56 0.03 - ND 190.64
991027-MW4-101-11 27-Oct-99 7.25 0.5 u 417 15 u 0.36 0.02 u - ND 166.65
000329-MW4-101-111 29-Mar-00 3.96 0.5 u 133 15 u 0.52 0.11 - ND 21.57
001005-MW4-101-09 5-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.08 - ND 1.36
010328-MW4-101-110 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.203 0.02 u - ND 114
011009-MW4-101-103 9-Oct-01 0.5 u 0.5 u 0.5 u 15 u 0.66 - - ND 118
020404-MW4-101-110 4-Apr-02 517 0.5 u 0.5 u 15 u 0.432 0.04 u - ND 5.97
020924-MW4-101-102 24-Sep-02 43 0.5 u 0.5 u 15 u 0.49 - - ND 12.63
030318-MW4-101-109 18-Mar-03 120 A 25 UA 25 UA 75 UA 0.51 0.04 u - ND 15.63
030930-MW4-101-105 7 30-Sep-03 360. 25 u 25 u 75 u - 028 - ND 14.59
040816-MW4-101-007 7 16-Aug-04 513 25 u 3.14 5 u 0.005 0.005 u - ND 26.741
050330-002 30-Mar-05 366 123 11 4.33 - 0.131 - ND 16.676
050928-MW4-101-122 28-Sep-05 216 122 1 u 5.09 0.587 0.022 - ND 7.3298
060329-MW-4-101-106 29-Mar-06 301 5 u 5 u 10. u 0.636 0.0604 0.0134 ND 10.5918
061018-MW-4-101-112 18-Oct-06 170 2 63, 6.3 0.8 0.002 u 0.008 J 0.0092 6.3155
2708-070625-MW-4-101-106 25-Jun-07 39.5 114 0.5 u 3.52 0.671 0.083 0.0035 0.03383 1.42483
2708-080513-MW4-101-114 13-May-08 11. 12 0.4 J 5.61 0.87 0.08 0.006 J 0.0031 3.2401
2708-080910-MW-4-101-107 10-Sep-08 25, 2 0.5 5.81 0.7 0.002 uJ 0.032 ND 2.2108
2708-090331-MW4-101-115 31-Mar-09 9.7 21 0.59 7.06 0.7 0.003 u 0.003 u ND u 2.8741
2708-090331-MW4-101-117 31-Mar-09 7.8 16 0.46 J 6.04 0.68 - 0.003 u ND u 2.7484
MW-05-32 951205-MW5-32-01 5-Dec-95 21-31 0.5 u 0.5 u 0.5 u 0.5 u 0.101 - - 7.59 207.69
960319-MW5-32-01 19-Mar-96 (fill/ alluvial WBZ) 0.5 u 0.5 u 0.5 u 0.5 u 0.11 - - 29.81 268.91
960319-MW5-32-01 (dissolved) 19-Mar-96 - - - - - - - ND 44.97
960620-MW5-32-01 20-Jun-96 0.5 u 0.5 u 0.5 u 0.5 u 0.05 - - 13.67 82.79
961001-MW5-32-01 1-Oct-96 0.5 u 0.5 u 0.5 u 0.5 u 0.14 - - 277 773
970225-MW5-32-01 25-Feb-97 0.5 u 0.5 u 0.5 u 0.5 u 0.11 - - 1 9.71
970827-MW5-32-01 27-Aug-97 0.5 u 0.5 u 0.5 u 15 u 0.14 - - 104 243
980217-MW5-32-01 17-Feb-98 0.5 u 0.5 u 0.5 u 15 u 0.17 0.01 u - 3.23 7.57
980602-MW5-32-10 2-Jun-98 0.5 u 0.5 u 0.5 u 15 u 0.18 0.038 - 35.71 94.72
980826-MW5-32-09 26-Aug-98 0.5 u 0.5 u 0.5 u 15 u 0.23 0.01 - 258.8 540.4
981118-MW5-32-13 18-Nov-98 0.5 u 0.5 u 0.5 u 15 u 0.25 0.05 - 1.42 473
990216-MW5-32-011 16-Feb-99 0.5 u 0.5 u 0.5 u 15 u 0.13 0.02 u - 257 6.89
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-05-32 990514-MW5-32-17 14-May-99 21-31 0.5 u 0.5 u 0.5 u 15 u 0.15 - - 0.8 2.38
990824-MW5-32-13 24-Aug-99 (fill/ alluvial WBZ) 0.749 0.742 0.68 174 0.18 0.028 - 8.82 21.15
991027-MW5-32-15 27-Oct-99 0.5 u 0.5 u 0.5 u 15 u 0.19 0.02 u - 6.68 16.16
000330-MW5-32-115 30-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - 4.45 8.97
001005-MW5-32-12 5-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.04 - 1.66 33
010329-MW5-32-114 29-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.178 0.17 - 10.12 19.65
040816-MW5-32-008 7 16-Aug-04 05 u 05 u 05 u 1 u 0.521 0.175 - ND 0.269
050401-011 1-Apr-05 0.5 u 0.5 u 0.5 u 1 u - 0.0281 - 1.59 4.463
050937-MW-5-32-117 27-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.09 0.01 u - 11.113 26.855
060329-MW-5-32-107 29-Mar-06 0.5 u 0.5 u 0.5 u 1 u 0.106 0.101 0.0031 5.376 11.937
061018-MW-5-32-114 18-Oct-06 0.14 u 0.11 u 0.13 u 0.22 u 0.09 0.01 0.005 J 1.196 5.337
2708-070625-MW-5-32-104 25-Jun-07 0.5 u 0.5 u 0.5 u 1 u - 0.0907 - 6.239 17.209
2708-070730-MW-5-32-142 30-Jul-07 - - - - 0.106 0.0941 0.003 u -
2708-080514-MW5-32-118 14-May-08 0.045 u 0.08 J 0.042 u 0.078 u 0.11 0.03 0.006 J 5.57 11.5909
2708-080910-MW-5-32-102 10-Sep-08 0.34 J 0.91 u* 0.05 J 0.04 0.09 0.05 0.007 J 3.628 7.706
2708-090330-MW5-32-111 30-Mar-09 0.07 J 0.21 J 0.042 u 0.078 u 0.11 J 0.04 J 0.003 u 6.9 14.035
MW-05-100 981118-MW5-100-14 18-Nov-98 88 -98 5,000 0.5 u 330 320 0.66 0.01 u - ND 7,126.7
990217-MW5-100-018 17-Feb-99 (alluvial WBZ) 6,650 25, u 244, 242 0.66 0.06 - ND 5,032.73
990514-MW5-100-18 14-May-99 11,400. 6.75 613 611. 0.44 0.02 u - ND 7,482.13
990825-MW5-100-18 25-Aug-99 11,800. 250 u 534, 750 0.84 0.02 u - ND 13,330.3
991028-MW5-100-19 28-Oct-99 10,300. 50. u 644, 552 0.69 0.02 u - ND 7471.79
000330-MW5-100-119 30-Mar-00 9,550 25, u 575 525 0.56 0.02 u - 0.1 9,825.06
001006-MW5-100-15 6-Oct-00 9,180 50. u 513 472, - 0.08 - ND 10,104.03
001006-MW5-100-16 6-Oct-00 9,020 100 u 468, 412, - 0.09 - ND 9,218.41
010329-MW5-100-118 29-Mar-01 9,560 100 u 436, 300 u 0.142 0.135 - ND 9,619.8
020405-MW5-100-114 5-Apr-02 8,750 500 u 500 u 1,000 u 18 0.4 u - 11 82,318.6
020405-MW5-100-115 5-Apr-02 8,950 500 u 500 u 1,000 u 154 0.08 u - 0.25 4,321.28
030319-MW5-100-114 19-Mar-03 6,600 25, UA 400. 250 0.56 0.04 u - ND 5,614,
040824-MW5-100-015 7 24-Aug-04 11,500. 100. u 683 253 0.816 0.208 - ND 11,921.9
050401-012 1-Apr-05 19,800. 15 542 290 - 0.109 - ND 8,753.8
050921-MW-5-100-102 21-Sep-05 12,300. 50. u 690 393 0.869 0.248 - 0.0369 6,549.2297
060404-MW-5-100-121 4-Apr-06 11,300. 50. u 538 345 0.814 0.106 0.0283 ND 8,408.6
061027-MW-5-100-120 27-Oct-06 11,000. 18, J 560 298 1.06 0.17 0.005 J ND 7,117.
2708-070625-MW-5-100-103 25-Jun-07 10,100. 40. u 532 294, - 0.056 - ND 7,320
2708-070730-MW-5-100-141 30-Jul-07 - - - - 0.747 0.287 0.0074 J - -
2708-080514-MW5-100-119 14-May-08 12,000. 26, J 690 299 0.99 0.11 0.041 0.0323 7,816.7353
2708-080910-MW-5-100-100 10-Sep-08 11,000. 25, u* 640 320 0.91 0.12 0.036 0.011 9,927.507
2708-090330-MW5-100-109 30-Mar-09 12,000. 25, J 710 240 0.94 J 0.2 J 0.063 0.0444 9,630.7738
MW-05-175 981116-MW5-175-07 16-Nov-98 163-173 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.01 u - ND ND
990215-MW5-175-003 15-Feb-99 (alluvial WBZ) 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
990512-MW5-175-07 12-May-99 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
990823-MW5-175-03 23-Aug-99 0.5 u 116 0.5 u 15 u 0.02 u 0.02 u - ND 0.2
991026-MW5-175-06 26-Oct-99 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
000329-MW5-175-106 29-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
001004-MW5-175-05 4-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND ND
010328-MW5-175-105 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-05-175 011009-MW5-175-102 9-Oct-01 163 -173 0.5 u 0.5 u 0.5 u 15 u 0.02 - - ND ND
020404-MW5-175-105 4-Apr-02 (alluvial WBZ) 1 u 1 u 1 u 2 u 0.04 0.04 u - ND ND
020924-MW5-175-101 24-Sep-02 0.5 u 0.5 u 0.5 u 15 u - - - ND ND
030318-MW5-175-105 18-Mar-03 0.5 u 0.5 u 0.5 u 15 u 0.04 0.04 u - ND ND
030929-MW5-175-101 29-Sep-03 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND ND
040824-MW5-175-013 24-Aug-04 0.5 u 0.5 u 0.5 u 1 u 0.0069 0.0069 - ND 0.0883
050921-MW5-175-101 21-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.0156 0.0052 - ND 0.0894
060329-MW-5-175-105 29-Mar-06 0.5 u 0.5 u 0.5 u 1 u 0.018 0.0054 0.0013 u ND 0.0796
061016-MW-5-175-05 16-Oct-06 0.14 u 11 0.13 u 0.22 u 0.04 0.002 u 0.005 u ND 0.047
2708-070625-MW-5-175-105 25-Jun-07 0.5 u 0.86 0.5 u 1 u 0.0145 0.0064 0.0022 J 0.03018 0.14418
2708-080514-MW5-175-116 14-May-08 0.05 J 0.1 J 0.042 u 0.078 u 0.02 0.002 u 0.005 J 0.0185 0.1241
2708-080910-MW-5-175-101 10-Sep-08 0.045 u 0.57 u* 0.042 u 0.078 u 0.01 0.01 0.004 J 0.0236 0.1416
2708-090330-MW5-175-107 30-Mar-09 0.06 J 0.05 J 0.042 u 0.078 u 0.01 0.003 u 0.003 u 0.0108 0.0481
MW-06-32 951207-MW6-32-01 7-Dec-95 21-31 3,000 150 960 740 0.091 - - 7,470 199,570
960319-MW6-32-01 19-Mar-96 (fil wz) 640 22, 400. 270 0.21 - - 6.56 2,346.46
960319-MW6-32-01 (dissolved) 19-Mar-96 - - - - - - - ND 1,940.1
960617-MW6-32-01 17-Jun-96 410, 40. 280 410, 0.23 - - 16.24 1,877.54
960930-MW6-32-01 30-Sep-96 1,100 34, 470, 320 0.02 - - 203.5 4,757.7
970225-MW6-32-01 25-Feb-97 1,100 22 370 80. 0.22 - - ND 1,308.2
970826-MW6-32-01 26-Aug-97 1,200 27, 420, 280 0.15 - - 15, 2,069.65
980216-MW6-32-01 16-Feb-98 1,700 250 u 650 750 u 0.18 0.01 u - 161.9 3,554.2
980601-MW6-32-04 1-Jun-98 1,200 32, 300 190 0.1 0.01 u - 19.98 2,244.96
MW-06-61 951206-MW6-61-01 6-Dec-95 50 - 60 6.7 0.71 8.9 5.8 0.228 - - 8.17 744.89
960319-MW6-61-01 19-Mar-96 (alluvial WBZ) 11. 0.68 9.2 5.3 0.28 - - 3.29 196.96
960620-MW6-61-01 20-Jun-96 8.4 0.5 u 6. 33 0.27 - - 4.27 139.28
961001-MW6-61-01 1-Oct-96 20, 0.93 16, 8. 0.3 - - 3.8 152.9
970225-MW6-61-01 25-Feb-97 82, 6.1 79, 41 0.35 - - ND 365.1
970828-MW6-61-01 28-Aug-97 130 11. 180 120 0.41 - - 4.88 1,4515
MW-08-29 951207-MW8-29-01 7-Dec-95 18-28 2,100 510 200 320 3.11 - - 315 7,688
960321-MW8-29-01 21-Mar-96 (fil wz) 1,700 380 170 400. 2.4 - - 143.7 7,879.7
960620-MW8-29-01 20-Jun-96 - - - - - - - 5.41 2,087.29
960620-MW8-29-02 20-Jun-96 1,300 310 170 380 - - - 13.32 2,166.12
961002-MW8-29-01 2-Oct-96 770 210 130 270 0.524 - - 25.9 6,086.4
970226-MW8-29-01 26-Feb-97 860. 200 150 250 1.46 - - 9.9 6,203.9
970828-MW8-29-01 28-Aug-97 390 130 110. 190 3.4 - - 1717 11,7127
980218-MW8-29-01 18-Feb-98 620 220 170 250 26 0.01 u - 22.19 11,760.19
980603-MW8-29-19 3-Jun-98 700 320 250 310 4.9 0.022 - 195.8 12,406.8
981119-MW8-29-22 19-Nov-98 260 80. 93, 130 25 - - 11.11 5,376.91
990513-MW8-29-14 13-May-99 209 64.7 58.6 92.5 26 - - 10.73 6,444.82
991029-MW8-29-23 29-Oct-99 168 50.3 51.4 70.8 60. 2 - ND 3,302
000403-MW8-29-123 3-Apr-00 181 49.5 46.2 75. u 0.61 0.03 - 7.42 7,158.23
010330-MW8-29-123 30-Mar-01 104. 174 19, 335 0.92 0.042 - 49.12 2,291.24
040825-MW8-29-022 25-Aug-04 85.9 134 143 29.1 2.69 0.138 - 38.52 3,072.45
05-0929-MW-29-27 29-Sep-05 724, 207 137 177. 5.92 0.01 u - 28.643 5,592.863
061031-MW-8-29-124 31-Oct-06 93, 17. 16, 26, 3.8 0.28 0.005 u 8.7 2,265.4
2708-080603-MW8-29-100 3-Jun-08 88, 26, 38, 53, 3.44 0.48 0.015 21.22 2,623.82
2708-080911-MW-8-27-113 11-Sep-08 85, 14. u* 30. 41, 2.59 0.04 u 0.028 19.15 2,685.35
2708-090331-MW8-29-118 31-Mar-09 200 46. 36. 50. 4.57 0.45 J 0.003 u 5.027 3,690.297
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-08-56 951207-MW8-56-01 7-Dec-95 45 - 55 13,000. 1,700 850 1,300 0.582 - - 156 21,200,
960321-MW8-56-01 21-Mar-96 (alluvial WBZ) 17,000. 820 730 1,600 0.54 - - 361.1 15,501.1
060620-MW8-56-01 ° 20-Jun-96 17,000 650. 740. 1,100 031 - - 34.81 1,768.61
961002-MW8-56-01 2-Oct-96 20,000. 690 900 1,800 - - - 114. 11,742.
970226-MW8-56-01 26-Feb-97 19,000. 630 820 1,100 0.7 - - ND 13,692,
970828-MW8-56-01 28-Aug-97 17,000. 350 510 810 0.66 - - 20, 18,141,
980218-MW8-56-01 18-Feb-98 20,200. 410, 740 1,100 0.74 0.01 u - 11.18 12,944.88
080603-MW8-56-215 3-Jun-98 17,900 470 940 1,300 077 00185 - 67.8 17,719.8
981119-MW8-56-23 19-Nov-98 18,200. 350 730 890 0.36 - - ND 11,024.
990513-MW8-56-15 13-May-99 20,600. 254, 663 763 0.57 - - ND 11,965.8
991029-MW8-56-24 29-Oct-99 9,890 352 990 1,100 21 0.08 u - 4.23 12,537.17
000403-MW8-56-124 3-Apr-00 17,800. 228 828 830 0.58 0.02 u - 42.1 14,027.8
010330-MW8-56-122 30-Mar-01 21,600. 125 u 820 458, 0.272 0.02 u - 40.42 14,953.54
020405-MW8-56-118 5-Apr-02 26,400, 1 u 1,000 2 u 113 0.08 u - 1.94 7,143
030320-MW8-56-120 20-Mar-03 20,000. 260 A 940 A 930 A 0.51 0.04 u - 4.2 7,712.2
040825-MW8-56-021 25-Aug-04 20,300. 248 795 831 0.474 0.153 - ND 10,832.7
05-0929-MW-8-56-128 29-Sep-05 15,300. 232 706 791 0.538 0.017 - 26.97 8,759.88
061031-MW-8-56-125 31-Oct-06 22,000. 270 670 640 0.3 0.002 u 0.005 u 22.1 10,483.7
061031-MW-8-56-126 (DUP) 31-Oct-06 21,000. 270 710 670 0.6 0.002 u 0.005 u 20.9 20,492.8
2708-080603-MW8-56-101 3-Jun-08 17,000. 240 870 980 0.63 0.03 0.003 J 126 12,165.
2708-080915-MW-8-56-117 15-Sep-08 15,000. 270 640 660. 0.59 0.03 J 0.015 174.4 8,698.4
2708-090331-MW8-56-116 31-Mar-09 20,000. 280 900 880 0.54 J 0.07 J 0.003 u 41.22 8,175.02
MW-09-29 951205-MW9-29-01 5-Dec-95 18-28 0.5 u 0.5 u 0.5 u 0.5 u - - - ND 119
960318-MW9-29-01 18-Mar-96 (fil wz) 0.5 u 0.5 u 0.5 u 0.5 u 0.01 u - - ND 16
960618-MW9-29-01 18-Jun-96 0.5 u 0.5 u 0.5 u 0.5 u 0.01 u - - ND 0.15
961001-MW9-29-01 1-Oct-96 0.5 u 0.5 u 0.5 u 0.5 u 0.018 - - ND 0.4
970225-MW9-29-01 25-Feb-97 0.5 u 0.5 u 0.5 u 0.5 u 0.01 - - ND ND
970827-MW9-29-01 27-Aug-97 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - ND ND
980217-MW9-29-01 17-Feb-98 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - ND ND
980602-MW9-29-07 2-Jun-98 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - ND ND
981116-MW9-29-02 16-Nov-98 0.5 u 0.5 u 0.5 u 15 u 0.03 - - ND ND
990511-MW9-29-03 11-May-99 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - ND ND
991026-MW9-29-02 26-Oct-99 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
000328-MW9-29-102 28-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
010327-MW9-29-102 27-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.026 0.02 u - ND ND
020403-MW9-29-101 3-Apr-02 0.5 u 0.5 u 0.5 u 15 u 0.04 u 0.04 u - ND ND
030318-MW9-29-103 18-Mar-03 0.5 u 0.5 u 0.5 u 15 u 0.042 0.04 u - ND ND
040812-MW9-29-001 7 12-Aug-04 05 u 05 u 05 u 1 u 0.01 0.01 - ND ND
05096-MW-9-29-109 26-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.017 0.01 u - ND 0.1193
061013-MW-9-103 13-Oct-06 0.14 u 0.27 J 0.13 u 0.22 u 0.04 0.04 0.005 u 0.1747 0.4097
2708-080604-MW9-29-109 4-Jun-08 0.045 u 0.24 J 0.18 J 0.57 0.01 0.005 J 0.004 J 0.1146 0.4818
2708-080604-MW9-29-110 (DUP) 4-Jun-08 0.045 u 0.21 J 0.16 J 0.49 0.01 0.01 J 0.004 J 0.1022 0.4914
2708-080916-MW-9-29-132 16-Sep-08 0.045 u 0.38 J 0.042 u 0.078 u 0.01 0.01 0.004 J 0.1822 0.4423
2708-090326-MW9-29-102 26-Mar-09 0.045 u 0.048 u 0.042 u 0.078 u 0.02 0.003 u 0.005 J 0.0591 0.1871
MW-10-25 951207-MW10-25-01 7-Dec-95 14-24 120,000 42,000 2,000 9,200 - - - 18, 13,316.5
960320-MW10-25-01 20-Mar-96 (fil wz) 32,000. 38,000. 3,100 13,000. 0.07 - - 5.9 9,126.31
960617-MW10-25-01 17-Jun-96 28,000. 32,000. 2,500 8,600 0.01 u - - 6.79 10,266.09
960930-MW10-25-01 30-Sep-96 17,000. 5,000 200 u 4,500, 0.204 - - 78.6 10,529.5
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide
Gasco Property Wells

Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-10-25 970225-MW10-25-01 25-Feb-97 14-24 180,000 54,000. 1,300 6,800 0.01 - - 74.3 9,841.3
970827-MW10-25-01 27-Aug-97 (fil wz) 168,000 54,000. 850 6,000 - - - 19.6 7,047.1
980216-MW10-25-01 16-Feb-98 186,000 51,100. 880 6,500 0.02 u - - 58.1 9,165.2
980601-MW10-25-02 1-Jun-98 93,800. 30,900. 670 3,900 0.21 - - 35.1 12,161.9
061213-MW-10-25-131 13-Dec-06 120,000 32,000. 770 4,100, 0.07 0.002 u 0.006 J 212 14,463,
2708-080604-MW10-25-108 4-Jun-08 180,000 53,000. 970 5,100 0.04 0.002 uJ 0.005 J 7.84 9,435.84
2708-080917-MW-10-25-136 17-Sep-08 170,000 53,000. 1,000 5,200 0.07 0.002 u 0.005 J 1,017 19,257,
2708-090326-MW10-25-101 26-Mar-09 200,000 47,000 1,200 6,800 0.07 0.003 u 0.008 J 791 11,761.
MW-10-61 951206-MW10-61-01 6-Dec-95 50 - 60 75. 130 26, 110. - - - 0.72 829.72
960321-MW10-61-01 21-Mar-96 (alluvial WBZ) 4.1 16 29 85 0.01 u - - 2.55 102.43
960620-MW10-61-01 20-Jun-96 0.9 0.5 u 11 17 0.01 u - - 2 45.52
961002-MW10-61-01 2-Oct-96 0.56 0.5 u 0.69 11 0.01 u - - 15 25.15
970226-MW10-61-01 26-Feb-97 0.5 u 0.5 u 0.5 u 0.5 u 0.01 u - - 1.04 18.02
970828-MW10-61-01 28-Aug-97 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - 0.39 7.76
980218-MW10-61-01 18-Feb-98 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - 0.4 3.76
980603-MW10-61-16 3-Jun-98 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - 1.55 6.18
981117-MW10-61-08 17-Nov-98 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - 3.06 5.85
990512-MW10-61-06 12-May-99 0.5 u 0.692 0.5 u 15 u 0.02 u - - 0.57 13
991026-MW10-61-05 26-Oct-99 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - 0.24 1.36
000329-MW10-61-105 29-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - 0.24 1.09
011010-MW10-61-109 10-Oct-01 0.5 u 0.5 u 0.5 u 15 u 0.02 u - - ND 0.61
020404-MW10-61-109 4-Apr-02 1 u 1 u 1 u 2 u 0.04 u 0.04 u - 0.11 0.84
020924-MW10-61-104 24-Sep-02 0.5 u 0.5 u 0.5 u 15 u 0.04 u - - 0.25 1.38
030319-MW10-61-111 19-Mar-03 0.5 u 0.5 u 0.5 u 15 u 0.04 u 0.04 u - ND 0.95
031003-MW10-61-108 7 3-Oct-03 05 u 05 u 05 u 15 u - 0.02 u - ND ND
040813-MW10-61-005 7 13-Aug-04 05 u 05 u 05 u 1 u 0.0614 0.0321 - 0.104 0.527
050928-MW10-61-121 28-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.01 u 0.01 u - 1.43 2.5692
061017-MW-10-61-108 17-Oct-06 0.5 u 0.24 J 0.5 u 0.5 u 0.002 J 0.002 u 0.005 u 1.255 2.433
2708-080604-MW10-61-105 4-Jun-08 0.045 u 0.048 u 0.042 u 0.078 u 0.003 0.002 uJ 0.003 J 0.3251 0.7281
2708-080917-MW-10-61-135 17-Sep-08 0.045 u 0.31 J 0.042 u 0.078 u 0.003 J 0.003 J 0.003 u 5.3 10.004
2708-090326-MW10-61-100 26-Mar-09 0.045 u 0.05 J 0.042 u 0.078 u 0.003 u 0.003 u 0.004 J 1.792 29
MW-11-32 951207-MW11-32-01 7-Dec-95 21-31 25,000. 5,400 480. 2,800 - - - 20, 22,365.2
960320-MW11-32-01 20-Mar-96 (fil wz) 24,000. 4,300, 970 2,400 0.24 - - 6.33 14,676.08
960617-MW11-32-01 17-Jun-96 2,800 2,000 1,000 1,940 0.19 - - 13.51 11,608.31
960930-MW11-32-01 30-Sep-96 17,000. 3,300 900 1,760 0.249 - - 1319 17,603.9
960930-MW11-32-02 30-Sep-96 - - - - - - - 189 18,894,
970225-MW11-32-01 25-Feb-97 21,000. 4,100, 750 1,800 0.22 - - 10.7 11,536.1
970826-MW11-32-01 26-Aug-97 15,000. 4,400, 1,100 2,500 0.17 - - 20.5 17,075.8
980216-MW11-32-01 16-Feb-98 12,600. 3,800 930 2,100 0.2 0.01 u - 15.9 9,759.2
980601-MW11-32-03 1-Jun-98 16,800. 4,000. 810 1,800 0.21 0.01 u - 112. 32,376,
061212-MW-11-32-130 12-Dec-06 24,000, 5,500 1,200 2,660 0.25 0.01 u 0.005 u 67. 19,026,
2708-080604-MW11-32-111 4-Jun-08 16,000. 3,200 990 2,090 0.13 0.002 uJ 0.005 774 16,029.4
2708-080917-MW-11-32-134 17-Sep-08 17,000. 3,600 1,200 2,400 0.17 0.002 u 0.007 J 20,460. 207,160
2708-090402-MW11-32-136 2-Apr-09 19,000. 4,600, 1,300 2,790 0.25 0.03 J 0.003 uJ| 820 27,508,
MW-12-36 951207-MW12-36-01 7-Dec-95 25-35 95, 410, 170 590 - - - 3.65 3,377.55
960321-MW12-36-01 21-Mar-96 (fill/alluvial WBZ) 170 180 110. 550 0.01 u - - 0.73 2,010.03
960620-MW12-36-01 20-Jun-96 250 250 120 440, 0.01 u - - 0.8 1,621.2
961002-MW12-36-01 2-Oct-96 390 130 510 0.01 u - - 0.8 1,374.8
970226-MW12-36-01 26-Feb-97 260 310 120 470, 0.01 u - - 0.94 1,032.64
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-12-36 970828-MW12-36-01 28-Aug-97 25-35 230 430, 110. 430, 0.02 u - - 0.67 839.77
980218-MW12-36-01 18-Feb-98 (fill/alluvial WBZ) 140 370 82, 280 0.02 u - - 0.69 708.27
980603-MW12-36-17 3-Jun-98 150 350 74. 340 0.02 u - - ND 697
981119-MW12-36-18 19-Nov-98 140 370 99, 360 0.02 u - - 0.79 487.13
990513-MW12-36-12 13-May-99 226 621 171 554. 11 - - 0.53 491.4
991028-MW12-36-18 28-Oct-99 309 802 293 797 0.02 u 0.02 u - 0.7 546.03
000330-MW12-36-118 30-Mar-00 326 675 296 700 0.02 u 0.02 u - 174 648.98
010329-MW12-36-117 29-Mar-01 99.3 380 168 307 0.02 u 0.02 u - 0.69 415.04
020404-MW12-36-112 4-Apr-02 146 351 235 501 0.04 u 0.04 u - 0.5 375.88
030319-MW12-36-113 19-Mar-03 200 400. 290 680 0.04 u 0.04 u - 0.31 369.18
040825-MW12-36-0177 25-Aug-04 235 584. 488 991 0.005 u 0.005 u - ND 696.31
050927-MW-12-36-116 27-Sep-05 118. 219 305 605 0.01 u 0.01 u - 0.2529 371.9952
061024-MW-12-36-115 24-Oct-06 290 790 800 1,420 0.004 J 0.002 J 0.005 u 0.1223 591.2071
2708-080604-MW12-36-106 4-Jun-08 79, 200 140 350 0.004 0.002 uJ 0.004 J 0.4662 226.8522
2708-080916-MW-12-36-127 16-Sep-08 290 570 600 1,170 0.002 u 0.002 J 0.003 u 0.2359 739.9925
2708-090402-MW12-36-134 2-Apr-09 140 270 380 750 0.003 u 0.003 uJ 0.003 uJ| 0.2798 193.279
MW-13-30 980217-MW13-30-01 17-Feb-98 19-29 6,900 50. u 370 150 u 0.28 0.01 u - ND 426.1
980602-MW13-30-12 2-Jun-98 (fil wz) 5,200 13, 380 120 0.28 0.01 u - ND 1,180.9
980826-MW13-30-11 26-Aug-98 13,900. 20, 550 220 0.42 0.42 - ND 7423
981119-MW13-30-19 19-Nov-98 550 43 110. 53, 0.28 0.02 - ND 399
990217-MW13-30-014 17-Feb-99 2,360 1.1 407, 229 0.095 0.02 u - ND 770.59
990513-MW13-30-13 13-May-99 896 8.9 261 175 0.12 - - ND 1,035.62
991028-MW13-30-20 28-Oct-99 650 10. u 147 56.5 0.02 0.02 u - ND 820
000403-MW13-30-120 3-Apr-00 5,550 5.67 175. 774 0.14 0.02 u - ND 720.84
001005-MW13-30-18 5-Oct-00 577 50. u 344, 302 - 0.02 u - ND 410.3
010329-MW13-30-119 29-Mar-01 290 10. u 122 30. u 0.046 0.037 - ND 522.96
020405-MW13-30-116 5-Apr-02 79.9 309 227 295 0.04 u 0.04 u - ND 451.65
030319-MW13-30-115 19-Mar-03 1,400 9.2 330 110. 0.1 0.04 u - ND 1,008.4
040825-MW13-30-018 7 25-Aug-04 1,150. 8.25 120 75.6 0.1 0.0552 - ND 354.41
051003-MW-13-30-132 3-Oct-05 1,940 25, u 121 62.2 0.0889 0.0703 - ND 568.47
060404-MW-13-30-122 4-Apr-06 2,370 10.9 237 130 0.112 0.0751 0.0013 u ND 931.34
061027-MW-13-30-121 27-Oct-06 350 33 86. 55. 0.13 0.02 0.005 u ND 477.2
2708-080604-MW13-30-112 4-Jun-08 4,500, 55. J 1,600 770 0.1 0.002 uJ 0.004 22,020, 2,715,520.
MW-13-61 980218-MW13-61-01 18-Feb-98 50 - 60 0.5 u 0.5 u 0.5 u 15 u 0.14 0.01 u - ND ND
980602-MW13-61-13 2-Jun-98 (alluvial WBZ) 0.5 u 0.5 u 0.5 u 15 u 0.13 0.01 u - ND ND
980825-MW13-61-03 25-Aug-98 21 0.5 u 0.5 u 15 u 0.15 0.09 - ND ND
981116-MW13-61-03 16-Nov-98 14 0.5 u 0.5 u 15 u 0.15 0.15 - ND 0.2
990512-MW13-61-04 12-May-99 0.5 u 0.5 u 0.5 u 15 u 0.069 - - ND 0.26
991026-MW13-61-03 26-Oct-99 1.39 0.5 u 0.5 u 15 u 0.11 0.02 u - ND 0.62
000328-MW13-61-104 28-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.087 0.04 - ND ND
001004-MW13-61-03 4-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND 0.68
010327-MW13-61-103 27-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.088 0.02 u - ND ND
011009-MW13-61-106 9-Oct-01 0.5 u 0.5 u 0.5 u 15 u 0.19 - - ND 0.28
020403-MW13-61-102 3-Apr-02 0.5 u 0.5 u 0.5 u 15 u 0.206 0.04 u - ND ND
020924-MW13-61-106 24-Sep-02 0.5 u 0.5 u 0.5 u 15 u - - - ND ND
030317-MW13-61-101 17-Mar-03 0.5 u 0.5 u 0.5 u 15 u 0.13 0.04 u - ND ND
031003-MW13-61-109 7 3-Oct-03 05 u 05 u 05 u 15 u - 0.02 u - ND ND
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-13-61 040813-MW13-61-003 7 13-Aug-04 50 - 60 2.19 05 u 05 u 1 u 0.125 0.0423 - ND 0.283
050927-MW-13-61-114 27-Sep-05 (alluvial WBZ) 161 0.571 9. 9.68 0.089 0.01 u - 1.263 14.927
060404-MW-13-61-123 4-Apr-06 415 0.5 u 5.46 3.07 0.106 0.0399 0.0013 u 3.435 24.141
MW-14-110 981116-MW14-110-06 16-Nov-98 98 - 108 3.2 0.5 u 0.5 u 15 u 0.05 - - ND ND
990216-MW14-110-005 16-Feb-99 (alluvial WBZ) 12.7 0.5 u 0.604 15 u 0.04 0.02 u - ND 0.11
990512-MW14-110-09 12-May-99 22.1 0.5 u 1.88 2.4 0.029 0.029 - ND 0.28
990823-MW14-110-06 23-Aug-99 45.6 0.752 1.85 2.09 0.045 0.02 u - ND 0.41
991027-MW14-110-09 27-Oct-99 28.6 0.814 1.45 15 u 0.035 0.02 u - ND 0.26
991027-MW14-110-10 27-Oct-99 29.7 0.569 152 15 u 0.028 0.02 u - ND 0.26
000329-MW14-110-109 29-Mar-00 7.84 0.5 u 0.733 15 u 0.03 0.02 u - ND 0.42
000329-MW14-110-110 29-Mar-00 8.9 0.502 0.825 15 u 0.034 0.02 u - ND 0.42
000615-MW14-110-102 15-Jun-00 4.85 0.5 u 0.5 u 15 u - 0.02 u - ND 0.18
001005-MW14-110-06 5-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND ND
001220-MW14-110-102 20-Dec-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND 0.14
010328-MW14-110-108 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND 0.23
010628-MW14-110-102 28-Jun-01 0.5 u 0.5 u 0.5 u 15 u - 0.025 - - -
011009-MW14-110-105 9-Oct-01 0.5 u 0.5 u 0.5 u 15 u 0.05 - - ND ND
011213-MW14-110-101 13-Dec-01 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND ND
020404-MW14-110-108 4-Apr-02 1 u 1 u 1 u 2 u 0.04 u 0.04 u - ND ND
020711MW14-110-101 11-Jul-02 0.5 u 0.5 u 0.5 u 15 u 0.04 u 0.04 u - ND ND
020924-MW14-110-105 24-Sep-02 0.5 u 0.5 u 0.5 u 15 u - - - ND ND
021217-MW14-110-102 17-Dec-02 0.5 u 0.5 u 0.5 u 15 u - 0.04 u - ND ND
030318-MW14-110-108 18-Mar-03 0.5 u 0.5 u 0.5 u 15 u 0.04 u 0.04 u - ND ND
030602-MW14-110-101 2-Jun-03 0.5 u 0.5 u 0.5 u 15 u - 0.04 u - ND ND
031003-MW14-110-120 7 3-Oct-03 05 u 0.6 05 u 15 u - 0.02 u - ND ND
030112-MW-14-110-101 7 12-Jan-04 05 u 05 u 05 u 15 u - 0.02 u - ND ND
040824-MW14-110-014 7 24-Aug-04 05 u 05 u 05 u 1 u 0.0154 0.0154 - ND 0.0828
050922-MW-14-110-104 22-Sep-05 0.5 u 0.5 u 0.5 u 1 u 0.0208 0.005 u - ND 0.2008
061013-MW-14-110-104 13-Oct-06 0.14 u 0.5 0.14 J 0.79 J - 0.04 0.005 u 0.158 0.5584
2708-080603-MW14-110-104 3-Jun-08 0.045 u 0.048 u 0.042 u 0.078 u 0.02 0.002 u 0.003 J 0.1749 0.4602
2708-080916-MW-14-110-131 16-Sep-08 0.045 u 0.6 0.042 u 0.078 u 0.002 u 0.002 u 0.003 J 0.897 1.668
2708-090326-MW14-110-103 26-Mar-09 0.43 J 0.26 J 0.57 0.63 J 0.03 0.003 u 0.004 J 0.14 0.699
MW-15-50 990728-MW15-50-04 28-Jul-99 40 - 50 95,100, 863 223 2,420 0.02 u 0.02 u - ND 18,460.
991029-MW15-50-25 29-Oct-99 (silt unit/alluvial WBZ) 8,910 134 59.2 500 0.15 0.02 u - ND 762
000403-MW15-50-125 3-Apr-00 44,800 620 222 2,300 0.065 0.02 u - 3.31 5,610.74
000615-MW15-50-105 15-Jun-00 1,490 143 6.62 42 - 0.02 u - 267.65 474.75
000615-MW15-50-106 15-Jun-00 1,270 10. 5.16 28.4 - 0.02 u - 253.67 450.94
001005-MW15-50-14 5-Oct-00 2,700 5.65 3.83 15.2 - 0.02 u - 74.38 128.96
001221-MW15-50-105 21-Dec-00 40,200 356 176 1,620 - 0.028 - 158.93 9,661.17
001221-MW15-50-106 21-Dec-00 46,200 125 u 125 u 1,070 - 0.062 - 199.16 8,730.64
010330-MW15-50-124 30-Mar-01 47,600 270 133 1,250 0.151 0.089 - 87.5 7,233.48
010628-MW15-50-105 28-Jun-01 2,580 25, u 25, u 75. u - 0.089 - - -
010628-MW15-50-106 28-Jun-01 3,420 25, u 25, u 75. u - 0.105 - - -
011010-MW15-50-111 10-Oct-01 44,000 110. 208 960 0.11 - - 14.52 3,839.07
011010-MW15-50-112 10-Oct-01 44,700 109 210 970 0.07 - - 48.2 59,423.3
011214-MW15-50-104 14-Dec-01 64,000, 5 u 500 u 1,500 u - 0.02 u - 0.98 4,667.24
011214-MW15-50-105 14-Dec-01 63,000. 5 u 500 u 1,500 u - 0.02 u - 127 6,035.38
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-15-50 020405-MW15-50-119 5-Apr-02 40 - 50 57,000. 1 u 1 u 2 u 0.102 0.04 u - 9.76 4,353.97
020711-MW15-50-104 11-Jul-02 (silt unit/alluvial WBZ) 53,500. 250 u 250 u 750 u 0.04 u 0.04 u - 155 3,795.9
020711-MW15-50-105 11-Jul-02 58,000. 250 u 250 u 750 u 0.04 u 0.04 u - 24.8 5,788
020925-MW15-50-110 25-Sep-02 49,000 320 230 1,300 0.072 - - 65.3 8,044.4
020925-MW15-50-111 25-Sep-02 50,000. 340 250 1,400 0.076 - - 17.2 79713
021218-MW15-50-107 18-Dec-02 48,000 450, 260 1,600 - 0.04 u - 42 7,494,
030321-MW15-50-122 21-Mar-03 49,000 310 250 u 750 u 0.07 0.04 u - ND 5,042
030603-MW15-50-105 3-Jun-03 47,000 300 260 1,300 - 0.15 - ND 3,405
031006-MW15-50-113 7 6-Oct-03 37,000 260. 200 1,000 - 0.02 - ND 4,804.3
030113-MW-15-50-105 7 13-Jan-04 44,000 270 220 1,000 - 0.02 u - ND 4,765
030113-MW-15-50-106 7 13-Jan-04 44,000 270 220 990. - 0.02 u - ND 3,650
040825-MW15-50-0207 25-Aug-04 40,500 250. u 288 764. 0.46 0.418 - ND 6,359.5
050929-MW-15-50-126 29-Sep-05 20,700. 156 164. 519 0.488 0.39 - 46.23 2,300.08
061031-MW-15-50-127 31-Oct-06 33,000. 200 180 430, 0.52 0.41 0.005 u 89.6 3,883
2708-080603-MW15-50-103 3-Jun-08 42,000 200 290 570 0.11 0.02 0.003 u 54.6 6,878.3
2708-080916-MW-15-50-128 16-Sep-08 27,000. 150 180 380 0.35 0.23 0.004 J 80.3 4,827.3
2708-090402-MW15-50-131 2-Apr-09 59,000. 300 350 750 0.16 0.09 J 0.003 uJ| 34.36 6,356.86
MW-15-66 990728-MW15-66-03 28-Jul-99 60.5 - 66.5 3.61 0.5 u 0.5 u 15 u 0.02 u 0.02 u - 0.83 2.46
990823-MW15-66-04 23-Aug-99 (alluvial WBZ) 0.72 0.5 u 0.5 u 15 u - - - - -
991026-MW15-66-07 26-Oct-99 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - ND ND
000329-MW15-66-108 29-Mar-00 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - 3.91 6.93
000615-MW15-66-104 15-Jun-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - 12.17 22.05
001005-MW15-66-08 5-Oct-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - 1.36 2.34
001221-MW15-66-104 21-Dec-00 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - 0.7 124
010328-MW15-66-107 28-Mar-01 0.5 u 0.5 u 0.5 u 15 u 0.02 u 0.02 u - 0.61 11
010628-MW15-66-104 28-Jun-01 1.65 0.5 u 0.5 u 15 u - 0.02 u - - -
011010-MW15-66-110 10-Oct-01 0.5 u 0.5 u 0.5 u 151 u 0.02 u - - ND ND
011213-MW15-66-103 13-Dec-01 0.5 u 0.5 u 0.5 u 15 u - 0.02 u - ND ND
020404-MW15-66-107 4-Apr-02 1 u 1 u 1 u 2 u 0.04 u 0.04 u - ND 0.12
020711-MW15-66-103 11-Jul-02 0.5 u 0.5 u 0.5 u 15 u 0.04 u 0.04 u - ND ND
020925-MW15-66-109 25-Sep-02 0.5 u 0.5 u 0.5 u 15 u 0.04 u - - ND ND
021218-MW15-66-105 18-Dec-02 0.5 u 0.5 u 0.5 u 15 u - 0.04 u - ND ND
021218-MW15-66-106 18-Dec-02 0.5 u 0.5 u 0.5 u 15 u - 0.04 u - ND ND
030318-MW15-66-107 18-Mar-03 0.5 u 0.5 u 0.5 u 15 u 0.04 u 0.08 u - ND 0.1
030603-MW15-66-104 3-Jun-03 31, 0.5 u 0.5 u 15 u - 0.04 u - 4. 7.41
031006-MW15-66-112 7 6-Oct-03 05 u 05 u 05 u 15 u - 0.02 u - ND ND
030113-MW-15-66-104 7 13-Jan-04 05 u 05 u 05 u 15 u - 0.02 u - 133 182
040813-MW15-66-006 7 13-Aug-04 05 u 05 u 05 u 1 u 0.005 u 0.005 u - ND ND
050929-MW-15-66-125 29-Sep-05 0.5 u 0.5 u 0.5 u 1.36 0.01 u 0.01 u - 0.2032 0.4482
061017-MW-15-66-109 17-Oct-06 0.5 u 0.5 u 0.5 u 0.5 u 0.002 u - 0.005 u 50. 83.41
2708-080603-MW15-66-102 3-Jun-08 0.045 u 0.048 u 0.042 u 0.078 u 0.002 u 0.002 u 0.003 u 0.781 1.3539
2708-080916-MW-15-66-129 16-Sep-08 27, 0.86 0.8 1.66 0.002 u 0.002 u 0.003 u 0.3672 21.8502
2708-090402-MW15-66-133 2-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u 0.003 u 0.003 uJ 0.003 uJ| 0.0522 0.2811
MW-16-45 040826-MW16-45-028 7 26-Aug-04 30-45 2,880 950! 460. 867, 0.138 0.0725 - 10.77 7,946.17
041222-MW16-45-103 7 22-Dec-04 (alluvial WBZ) 2,680 1,020 619 1,100 - 0.154 - 16.08 8,492.11
050401-013 1-Apr-05 2,970 1,200 552 990 - 0.0663 - 6.892 6,353.179
0506-22-05 21-Jun-05 3,190 1,810 817 1,450 - 0.1 - 44.95 10,997.45
051003-MW-16-45-136 3-Oct-05 3,710 1,670 559 1,050 0.131 0.0528 - 236.8 9,774.9
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-16-45 060403-MW-16-45-118 3-Apr-06 30-45 4,210, 1,820 736 1,420 0.117 0.0188 0.0013 u 3,028.5 53,847.5
061212-MW-16-45-129 12-Dec-06 (alluvial WBZ) 5,000 2,200 770 1,740 0.14 0.01 0.005 u 213 11,429.3
2708-070731-MW-16-45-148 31-Jul-07 4,230, 1,540 615 1,140 0.412 0.276 0.003 u 11,940. 145,371,
2708-080521-MW16-45-128 21-May-08 4,800, 1,400 530 960 0.51 0.002 0.005 256.5 6,538.5
2708-080917-MW-16-45-133 17-Sep-08 5,600 1,800 740 1,390 0.67 0.06 0.006 J 968 19,038,
2708-090402-MW16-45-135 2-Apr-09 4,200, 1,700 810 1,470 0.38 0.12 0.003 uJ| 6,170 82,240,
MW-16-65 040826-MW16-65-026 7 26-Aug-04 55- 65 1,370 388 236, 552, 0.402 0.186 - 0541 3:838.121
040826-MW16-65-027 7 26-Aug-04 (alluvial WBZ) 1,250. 339 223 486 - - - 0.756 4,008.676
041222-MW16-65-102 7 22-Dec-04 1,290 54.9 366 618 - 0.201 - ND 0.1
050331-006 31-Mar-05 1,240 7.72 338 294, - 0.175 - 0.664 5,058.574
0506-21-04 21-Jun-05 917 8.39 282 256 - 0.219 - ND 5,928.06
051003-MW-16-65-134 3-Oct-05 991 25, u 216 182 0.25 0.0854 - ND 3,060.92
060403-MW-16-65-119 3-Apr-06 1,090 8.19 262 201 0.301 0.127 0.0149 ND 3,321.77
061023-MW-16-65-114 23-Oct-06 930 4.8 J 170 110. 0.31 0.002 0.005 u 0.3531 2,623.4741
2708-070628-MW-16-65-115 28-Jun-07 698 275 u* 95.7 59, 0.18 0.18 0.003 uJ| 3.319 903.849
2708-080513-MW16-65-109 13-May-08 690 9.8 J 130 122 0.42 0.1 0.009 J 2.685 2,710.295
2708-080911-MW-16-65-112 11-Sep-08 680 J 9.8 120 J 79, 0.28 0.01 0.007 J 2.941 1,308.491
2708-090330-MW16-65-114 30-Mar-09 860. 6.5 130 80. 0.24 0.02 0.003 u 1.536 1,792.016
MW-16-125 040826-MW16-125-025 7 26-Aug-04 115-125 1 u 1 u 1 u 2 u 0.0943 0.0747 - ND 36.883
041221-MW16-125-100 7 21-Dec-04 (alluvial WBZ) 0.513 0.5 u 0.5 u 1 u - 0.0598 - ND 10.216
050330-001 30-Mar-05 0.5 u 0.5 u 0.5 u 1 u - 0.0554 - ND 10.65
0506-21-03 21-Jun-05 0.5 u 0.5 u 0.5 u 1 u - 0.0455 - ND 4.67
050930-MW-16-125-130 30-Sep-05 2.95 0.53 0.5 u 1 u 0.0775 0.0702 - 0.0328 5.0428
060330-MW-16-125-109 30-Mar-06 0.5 u 0.5 u 0.64 1 u 0.0777 0.0272 0.0016 0.0755 7.5515
061016-MW-16-125-106 16-Oct-06 0.26 J 0.94 0.18 J 1.38 J 0.13 0.01 0.005 u 0.059 2737
2708-070628-MW-16-125-116 28-Jun-07 0.5 u 0.5 u 0.5 u 1 u 0.114 0.108 0.003 uJ| 0.04765 0.82765
2708-080515-MW16-125-127 15-May-08 160 55. 60. 98, 0.16 0.002 0.006 J 25.96 1,502.26
MW-17-79 050926-MW-17-79-110 26-Sep-05 38.5-785 2.82 1 u 8.8 172 0.814 0.045 - ND 49.531
061026-MW-17-79-119 26-Oct-06 (alluvial WBZ) 15 0.48 J 5.7 2.03 1 0.15 0.005 u 0.23 6.916
2708-070627-MW-17-79-112 27-Jun-07 134 0.4 u 4.39 2 u 0.831 0.433 0.0178 0.1139 2.0109
2708-080514-MW17-79-120 14-May-08 14 0.44 J 16 132 0.81 0.02 0.008 J 0.1976 7.4686
2708-080911-MW-17-79-110 11-Sep-08 5.4 0.87 u* 51 2.4 0.81 0.04 0.011 0.2338 7.4838
2708-081209-MW-17-79-009 9-Dec-08 6.1 0.46 J 4.7 213 0.89 0.03 0.024 0.1937 8.1177
2708-090326-MW17-79-106 26-Mar-09 6.9 0.37 J 3.7 175 0.79 0.08 0.023 0.1173 7.4559
MW-18-30 2708-070731-MW-18-30-146 31-Jul-07 19-29 10,100. 1,470 537 1,360 1.65 0.895 0.003 - -
2708-080514-MW18-30-121 14-May-08 8,600 1,300 420, 1,350 222 0.002 0.006 J 326,100 3,613,100.
NS (Dry) 17-Sep-08 - - - - - - - - -
NS (Dry) 9-Dec-08 - - - - - - - - -
2708-090402-MW18-30-137 2-Apr-09 11,000. 3,000 690 2,230 1.69 0.2 0.003 uJ| 14,610, 169,310 J
MW-18-180 2708-070628-MW-18-180-117 28-Jun-07 170 - 180 0.5 u 0.5 u 0.5 u 1 u 0.0242 0.0201 0.003 uJ| ND 0.575
2708-080513-MW18-180-108 13-May-08 0.045 u 0.12 J 0.042 u 0.078 u 0.03 0.02 0.003 J 0.0032 0.1692
2708-080911-MW-18-180-111 11-Sep-08 0.07 J 0.67 u* 0.06 J 0.08 0.04 0.02 0.006 J 0.012 0.2981
2708-081209-MW-18-180-008 9-Dec-08 0.045 u 0.09 J 0.042 u 0.078 u 0.03 0.002 0.01 0.0075 0.1188
2708-090326-MW18-180-104 26-Mar-09 0.045 u 0.07 J 0.042 u 0.078 u 0.03 0.003 0.007 J 0.0033 0.1296
MW-19-22 2708-070730-MW-19-22-143 30-Jul-07 12-22 6.58 1.65 3.02 7.28 0.121 0.0777 0.003 u 5,473 17,922,
2708-080513-MW19-22-110 13-May-08 1 0.4 J 17 5 0.12 0.01 0.004 J 1,896 5,221
2708-080910-MW-19-22-105 10-Sep-08 3.4 2 26 8.1 0.12 0.07 0.007 J 1,235 3,883
2708-081209-MW-19-22-014 9-Dec-08 4. 0.76 16 4.5 0.14 0.002 0.013 625 1,977
2708-090330-MW19-22-112 30-Mar-09 4.4 0.4 J 3.4 5.7 0.07 0.01 0.003 u 2259 8715

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

File: Table 3a,b,c BTEX_PAH_Metals 2Q09_RCR (V1.0) ; Summary-BTEX, PAH, CN,

Page 13 of 16
Updated: 1/19/10 RCR
HAHN AND ASSOCIATES, INC.



Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
MW-19-125 2708-070627-MW-19-125-110 27-Jun-07 115-125 16.7 1.3 0.4 u 2.99 0.0755 0.0622 0.0087 0.0126 3.1226
2708-080514-MW19-125-117 14-May-08 13, 15 0.32 J 4.8 0.23 0.01 0.007 J 0.011 49.207
2708-080910-MW-19-125-106 10-Sep-08 27 19 0.16 J 3.65 0.15 0.002 uJ 0.004 J 0.0088 27.1384
2708-081209-MW-19-125-013 9-Dec-08 0.58 0.36 J 0.09 J 3.18 0.1 J 0.005 J 0.011 0.0132 15.1788
2708-090330-MW19-125-110 30-Mar-09 0.51 0.19 J 0.05 J 2.67 J 0.08 J 0.08 J 0.003 u 0.0105 8.0432
MW-19-180 2708-070627-MW-19-180-111 27-Jun-07 170 - 180 0.5 u 0.5 u 0.5 u 1 u 0.0172 0.0076 0.003 u ND 0.0954
2708-080513-MW19-180-115 13-May-08 0.17 J 0.07 J 0.042 u 0.078 u 0.02 0.01 0.003 J 0.0035 0.1479
2708-080910-MW-19-180-104 10-Sep-08 0.19 J 0.33 u* 0.042 u 0.078 u 0.02 0.02 J 0.005 J ND 0.1219
2708-081209-MW-19-180-012 9-Dec-08 0.22 J 0.09 J 0.042 u 0.078 u 0.02 0.01 0.012 ND 0.031
2708-090330-MW19-180-108 30-Mar-09 0.21 J 0.048 u 0.042 u 0.078 u 0.02 J 0.003 u 0.003 u ND 0.014
MW-20-120 2708-070628-MW-20-120-114 28-Jun-07 110- 120 75. 0.78 u* 176 28.7 0.118 0.0548 0.003 uJ| ND 40.749
2708-080515-MW20-120-126 15-May-08 120 0.51 12 18.3 0.16 0.02 0.007 J 0.0276 120.4986
2708-080910-MW-20-120-103 10-Sep-08 55, 12 1 13.2 0.14 0.002 u 0.005 J 0.0197 84.5787
2708-081209-MW-20-120-010 9-Dec-08 70. 0.69 0.94 12.2 0.14 0.002 u 0.013 0.0153 51.5959
2708-081209-MW-20-120-011 9-Dec-08 73, 0.52 1 125 0.14 0.002 u 0.014 0.0043 45.5743
2708-090330-MW20-120-113 30-Mar-09 71 0.64 11 14 0.15 J 0.003 u 0.006 u ND 86.3906
MWwW-21-12 2708-070719-MW-21-12-129 19-Jul-07 7-12 0.5 u 0.5 u 0.5 u 113 0.0537 0.0211 0.0048 0.0921 12.7821
2708-080514-MW21-12-122 14-May-08 0.2 J 0.24 J 0.16 J 173 0.05 0.002 u 0.01 J 1.626 22.256
NS (Dry) 15-Sep-08 - - - - - - - - -
2708-081208-MW-21-12-007 8-Dec-08 0.31 J 0.43 J 0.13 J 1.07 J 0.09 0.002 u 0.005 J 0.974 20.044
2708-090401-MW21-12-126 1-Apr-09 0.44 J 0.19 J 0.16 J 1.88 J 0.04 0.01 J 0.003 uJ| 3.07 29.52
MW-21-75 2708-070718-MW-21-75-124 18-Jul-07 65-75 0.5 uJ 0.5 uJ 0.5 uJ 1 uJ 0.0648 J 0.0537 J 0.0043 J ND 0.135
2708-080514-MW21-75-123 14-May-08 0.045 u 0.048 u 0.042 u 0.08 0.12 0.02 0.009 J 0.0076 0.182
2708-080915-MW-21-75-125 15-Sep-08 0.045 u 0.62 0.042 u 0.078 u 0.09 0.01 u 0.012 ND 0.1527
2708-081208-MW-21-75-004 8-Dec-08 0.045 u 0.14 u* 0.042 u 0.078 u 0.14 0.002 u 0.005 J 0.0038 0.1705
2708-090331-MW21-75-124 31-Mar-09 0.045 u 0.06 J 0.042 u 0.078 u 0.14 J 0.003 uJ 0.003 u ND 0.1343
Mw-21-115 2708-070718-MW-21-115-123 18-Jul-07 105-115 0.5 uJ 0.5 uJ 0.5 uJ 1 uJ 0.0123 J 0.0088 J 0.003 [ON] ND 0.0989
2708-080515-MW21-115-125 15-May-08 0.045 u 0.08 J 0.042 u 0.12 0.01 0.002 u 0.003 J ND 0.0649
2708-080915-MW-21-115-126 15-Sep-08 0.045 u 0.76 0.042 u 0.078 u 0.02 0.002 u 0.003 u 0.0028 0.1259
2708-081208-MW-21-115-005 8-Dec-08 0.045 u 0.13 u* 0.042 u 0.08 J 0.01 0.01 0.005 u* 0.0067 0.0719
2708-090331-MW21-115-120 31-Mar-09 0.045 u 0.09 J 0.042 u 0.13 J 0.01 J 0.003 u 0.003 u 0.0534 0.2155
MW-21-165 2708-070718-MW-21-165-122 18-Jul-07 156 - 166 0.5 uJ 0.5 uJ 0.5 uJ 1 uJ 0.005 uJ 0.005 uJ 0.003 [ON] ND 0.0971
2708-080514-MW21-166-124 14-May-08 0.14 J 0.23 J 0.06 J 0.25 0.002 u 0.002 u 0.003 u ND 0.1277
2708-080915-MW-21-166-124 15-Sep-08 0.045 u 0.5 0.042 u 0.078 u 0.02 u 0.002 u 0.003 u ND 0.1061
2708-081208-MW-21-166-006 8-Dec-08 0.14 J 0.2 u* 0.042 u 0.078 u 0.005 J 0.005 J 0.005 J ND 0.0503
2708-090331-MW21-165-122 31-Mar-09 0.08 J 0.12 J 0.042 u 0.04 J 0.003 uJ 0.003 uJ 0.003 u ND 0.032
PW-01 061012-PW-01-102 12-Oct-06 40 - 80 7,300 100 520 350 15 0.002 u 0.005 u 2.795 4,269.505
2708-070731-PW-01-80-147 31-Jul-07 7,060 59.5 457 238 131 0.75 0.0329 1733 6,129.2
2708-080604-PW01-80-107 4-Jun-08 3,700 27, 170 71 145 0.002 uJ 0.019 11.72 3,239.62
NS* 16-Sep-08 - - - - - - - - -
‘Temporary Well Point Samples 1995 (surficial fill WBZ)
B-01 950921-BW1-01 21-Sep-95 20-23 6.9 25 31 56. 7.8 - - 0.09 175.71
B-05 950929-BW05-01 29-Sep-95 25-28 0.5 u 0.97 0.5 u 14 0.02 u - - ND 34.78
B-08 950918-BW8-01 18-Sep-95 20.5-235 0.5 u 0.85 0.5 u 0.86 - - - - -
B-19 950920-BW19-01 20-Sep-95 10-13 - - - - - - - - -
B-19 950920-BW19-02 20-Sep-95 25-28 100,000 39,000. 1,600 11,000. - - - 0.7 6,610.2
B-21 951003-BW21-01 3-Oct-95 155-195 0.5 u 12 19 33 - - - 293 726.25
B-31 950925-BW31-01 25-Sep-95 26-29 3. 16 10. 13, 0.02 u - - 13.28 694.58
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs

HUMAN HEALTH SCREENING LEVEL VALUES *®

Fish Consumption

EPA 2004 NRWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100 # # # 0.14 # #
Drinking Water
MCL 5. 1.000 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based ing Levels for Tapwater (2008) 0.41 2,300 1,500 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #
HydroPunch Samples 1998 (alluvial WBZ)
MW-04-101 981014-BW4-01 14-Oct-98 86 - 86.5 12, 0.5 u 0.5 u 15 u - - - - -
981015-BW4-02 15-Oct-98 110.5- 111 15 0.5 u 0.5 u 19 - - - - -
MW-05-175 981020-BW5-03 20-Oct-98 52.5-53 2,100 3.7 39, 440, - - - - -
981020-BW5-04 20-Oct-98 52.5-53 2,000 5. u 37. 470, - - - - -
981020-BW5-05 20-Oct-98 725-73 85 0.5 u 11 6.2 - - - - -
981020-BW5-06 20-Oct-98 94.5-95 2,000 3.2 150 270 - - - - -
MW-05-175 981021-BW5-07 21-Oct-98 122-1225 5.3 0.5 u 0.5 u 15 u - - - - -
981021-BW5-08 21-Oct-98 152-1525 18, 0.5 u 18 15 u - - - - -
‘Temporary Well Point Samples 2004
B-56 040602-101 2-Jun-04 18-22 8. 5. u 0.5 u 10. u 0.08 0.0343 - 45.52 317.6
040603-102 3-Jun-04 40 - 44 1 u 1 u 1 u 2 u 0.517 0.105 - 0.1369 4.9419
040603-103 3-Jun-04 60 - 64 3.62 1 u 70. 18.64 0.406 0.0842 - ND 63.903
040603-104 3-Jun-04 80 -84 5. u 5. u 0.5 u 10.6 0.506 0.107 - 0.16 358.961
040603-105 3-Jun-04 80 -84 31 2 u 2.02 6.96 - - - ND 405.53
040604-106 4-Jun-04 100 - 104 1 u 1 u 1 u 2 u 0.533 0.156 - 0.0895 0.939
040614-115 14-Jun-04 136 - 140 1 u 1 u 1 u 2 u 0.006 0.005 u - 0.521 9.56
040614-116 14-Jun-04 174-178 1 u 1 u 1 u 2 u 0.0557 0.0319 - ND 117
B-59 040611-108 11-Jun-04 46-50 5,570 50. u 317 85.5 - - - - -
040611-109 11-Jun-04 76-80 230 124 25.8 26, - - - - -
040611-110 11-Jun-04 96-100 113. 6.16 9.78 11.28 - - - - -
040611-112 11-Jun-04 116-120 166 2.16 3.02 7.05 - - - - -
040611-113 11-Jun-04 144-148 19.3 1.43 2.58 3.58 - - - - -
040614-114 14-Jun-04 171-175 229 1 u 1 u 2 u - - - - -

Quality Control Samples (HAI)

B 2708-080512-TB1-37492 12-May-08 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-080513-TB2-37493 13-May-08 0.045 u 0.05 J 0.16 J 1 J - - - - -

T8 2708-080514-TB3-37552 14-May-08 0.045 u 0.1 J 0.042 u 0.078 u - - - - -

B 2708-080515-TB4-37553 15-May-08 0.045 u 0.09 J 0.042 u 0.078 u - - - - -

B TB5-37589 21-May-08 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-080603-TB-37649 3-Jun-08 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-080604-TB6-37648 4-Jun-08 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-080910-TB-38520 10-Sep-08 0.045 u 0.19 J 0.042 u 0.078 u - - - - -

B 2708-080911-TB-38519 11-Sep-08 0.045 u 0.37 J 0.042 u 0.078 u - - - - -

B 2708-080915-TB-38518 15-Sep-08 0.045 u 0.81 0.042 u 0.078 u - - - - -

B 2708-080916-TB 38517 16-Sep-08 0.045 u 12 0.042 u 0.078 u - - - - -

B 2708-080917-TB 38516 17-Sep-08 0.045 u 21 0.042 u 0.078 u - - - - -

B 2708-081208-TB-39353 8-Dec-08 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-081209-TB-39350 9-Dec-08 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-090326-TB39765 26-Mar-09 0.045 u 0.05 J 0.042 u 0.078 u - - - - -

B 2708-090330-TB-39763 30-Mar-09 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-090331-TB39825 31-Mar-09 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-090401-TB39764 1-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 2708-090402-TB39827 2-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 5237-090407-TB39828 7-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 5237-090408-TB39826 8-Apr-09 0.045 u 0.048 u 0.042 u 0.078 u - - - - -

B 5237-090409-TB40002 9-Apr-09 0.045 U 0.048 U 0.042 U 0.078 U - - - - -
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Table 3a - Summary of Historical Analytical Results for Groundwater Samples : BTEX, Total PAHs, and Cyanide

Gasco Property Wells
Well HAI Sample Screen Analytical Results
Number Sample Date Interval EPA Method 8020/8021B/8260 or 82608 EPA Method 9012A, 9010A, D4282-95M or 335.4 EPA Method 8270 SIM or 8270C
Number* ug/l (ppb) mg/l (ppm) ug/l (ppb)
(feet bgs) Benzene Toluene Ethylbenzene Xylenes Total Cyanide Amenable Cyanide Free Cyanide Carcinogenic PAHs Total PAHs
HUMAN HEALTH SCREENING LEVEL VALUES **
Fish Consumption
EPA 2004 NRWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Portland Harbor specific fish ion rate 5.1 1,500. 210. # # # 0.014 # #
DEQ 2004 AWQC (organism only) 51. 15,000. 2,100. # # # 0.14 # #
Drinking Water
MCL 5. 1.000. 700 10.000. # # 0.2 # #
EPA Region 3,6.9 Risk-Based Levels for Tapwater (2008) 0.41 2,300. 1,500. 200 # # 0.73 # #
ECOLOGICAL RECEPTOR SCREENING LEVEL VALUES **
EPA 2004 NRWOC (chronic) # # # # # # 0.0052 # #
DEQ 2004 AWOC (chronic) # # # # # # 0.0052 # #
Oak Ridge National Laboratory (Tier Il SCV) ? 130. 9.8 7.3 13. # # # # #

Note: ' = not analyzed
# = Reference Level not established
A= this anal