LANDAU
ASSOCIATES

September 14, 2016

Oregon Department of Environmental Quality
Northwest Region Portland Office

2010 SE 4™ Ave., Suite 400

Portland, OR 97201

Attn:  Mr. Bob Williams

Transmitted via email to: Robert.k.williams@state.or.us

Re: Work Plan
BOP-22(dg), BOP-70(ds), BOP-71(ds), and EMC-2(usg) Well Decommissioning
East Multnomah County Remedy
Gresham, Oregon
ECSI No. 1479

Dear Bob:

Landau Associates has prepared this work plan for well decommissioning as part of the East Multnomah County
Troutdale Sandstone Aquifer (TSA) remedy project being conducted jointly between The Boeing Company
(Boeing) and Cascade Corporation (Cascade). The TSA remedy is being implemented under the Oregon State
Department of Environmental Quality (ODEQ) Consent Order No. WMCSR-NWR-96-08. This work plan provides
the procedures to decommission four groundwater monitoring wells [BOP-22(dg), BOP-70(ds), BOP-71(ds), and
EMC-2(usg)]. The locations of the wells are shown on Figure 1. DEQ approved removal of these wells from the
monitoring program on May 26, 2016 (Williams 2016).

Well Descriptions

Well construction details, including well location coordinates, screened aquifer units, ground surface elevations,
well screen elevations, and total boring depths are provided in Table 1. The exploration logs and as-builts are
provided in Attachment 1. Historical concentrations of the chemicals of potential concern (COPCs) for the East
Multnomah Count Remedy project (trichloroethene [TCE]; tetrachloroethene; cis-1,2-dichloroethene; 1,1-
dichloroethene; and vinyl chloride) are summarized in Table 2.

Groundwater monitoring well BOP-22(dg) is located near the northwestern property boundary of the Boeing
site, as shown on Figure 1, and is screened from -239 to -259 feet mean sea level (ft MSL) elevation in the lower
portion of the TSA unit. The well was installed in 1989 to monitor groundwater quality along the western
portion of the remedy area. Analytical results for the project COPCs at this well are all below the respective
laboratory reporting limits with the one-time exception of TCE, which was reported at a concentration of

0.4 micrograms per liter (ug/L) during the initial sampling in 1989. The single detection of TCE was well below
the cleanup level (5 pg/L).

Monitoring wells BOP-70(ds) and BOP-71(ds) are located within the City of Gresham right-of-ways for NE 185th
Avenue and NE Sandy Boulevard, as shown on Figure 1. BOP-70(ds) is a flush-mount well located in NE 185th
Avenue roadway near the eastern curb; BOP-71(ds) is an above-grade well located in an unpaved right-of-way
on the north side of Sandy Blvd. Monitoring well BOP-71(ds) is screened from elevation -185 to -205 ft MSL,
which correlates to the upper portion of the TSA unit. Well BOP-70(ds) has three screened intervals; however,
only the intermediate screen was utilized for groundwater monitoring:

e Ashallow screen from elevation -144.51 to -154.51 ft MSL, which correlates to the lower unit of the
confining layer between the Troutdale Gravel Aquifer (TGA) and the underlying TSA.
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e Anintermediate screen from elevation -174.51 to -184.51 ft MSL, which correlates to the upper portion
of the TSA unit.

e Alower screen from elevation -204.51 to -214.51 ft MSL, which correlates to the base of the TSA unit.

Historical COPCs analytical results for BOP-70(ds) and BOP-71(ds) indicate all COPCs have been below the
respective laboratory reporting limits with the exception of two low-level (0.5 and 0.62 pg/L) TCE
concentrations at BOP-70(ds) in 2007, which were below the cleanup level.

Well EMC-2(usg) is a flush-mount well within a vault located near Fairview Lake in an open utility landscape
space (City of Fairview right-of-way) north of the railroad tracks, as shown on Figure 1. EMC-2(usg) is screened
within the Sand and Gravel Aquifer (SGA), which underlies the TSA. Well EMC-2(usg) was installed in 1997 with a
screened interval from -104 to -114 ft MSL elevation. COPC concentrations have consistently been below the
respective laboratory reporting limits, and the well was removed from the project monitoring program in
August 2013, although maintained for Portland Water Bureau monitoring through 2015.

Methodology

Well decommissioning will follow applicable Oregon Administrative Rules (OARs) outlined in OAR 690-240 using
an Oregon Certified Driller. Prior to decommissioning activities, the following activities will be performed:

e Perform underground utility locate survey to determine the potential presence and location of buried
utilities in the well vicinity.

e  Submit a well decommissioning start card, as required by OAR 690-240-0385.
e Measure the depth to water and the total depth of the well.

Over-Drilling

Wells BOP-22(dg), BOP-70(ds), BOP-71(ds), and EMC-2(usg) will be decommissioned by over-drilling using a
rotosonic drill rig. Decommissioning methods will be conducted in accordance with OAR 690-240-0510(1) and
will follow these general steps:

e The concrete pad, steel vault and/or protective casing, and other surface items (e.g., bollards) will be
removed using an excavator or similar heavy equipment.

e The PVC casing and screen, and well seal materials (e.g., filter pack sand, bentonite), will be removed
using the drilling rig by over-drilling the well from ground surface to total depth of the well [BOP-22(dg)
is 338 ft deep; BOP-70(ds) is 285 ft deep; BOP-71(ds) is 295 ft deep; and EMC-2(usg) is 171 ft deep].
Stepdown in drill casings were observed at BOP-22(dg) at 171 ft below ground surface (bgs) and
BOP-71(ds) at 195 ft bgs. A minimum drill bit equal to the outside-diameter of the boring will be used
to over-drill the wells.

e The drill cuttings, sand filter pack, and other debris will be removed from the boring.

e The boring will be backfilled with bentonite grout slurry from the bottom of the boring to
approximately 5 bgs. The bentonite grout slurry will meet the requirements of OAR 690-240-0475 for
backfill materials. Hydrated bentonite chips will be used to backfill the boring to 1 ft bgs. Soil or
concrete will be used to backfill the boring to the surface.

e The work area will be cleaned up, decommissioning materials and debris removed, and the ground
surface restored to match surrounding terrain.

Site Cleanup and Waste Management

Solid wastes and soil cuttings (investigation derived waste [IDW]) generated during decommissioning will be
contained in 10- to 20-cubic yard containers and placed into temporary storage pending characterization,
permitting, and transport to the proper disposal facility. Based on previous ODEQ procedures, the IDW from the
wells will be field-screened for the possible presence of contamination using visual signs of soil staining or
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sheen, and vapor head-space measurements with a portable photoionization detector meter. One composite
sample from each IDW storage container will be collected and analyzed for the disposal facility requested
analyte suite. If field screening results and/or analytical results indicate the presence of contamination, ODEQ
will be consulted for a “No Longer Contains“ determination. Upon receipt of the No Longer Contains
determination (if needed), the IDW will be transported offsite for disposal. The metal protective monuments
removed from the well will be decontaminated and recycled at the appropriate facility.

Wastewater collected will be temporarily stored in a holding tank and decanted into the existing TSA central
treatment system (CTS) for BOP-70(ds), BOP-71(ds), and EMC-2(usg), and at the Boeing Groundwater Treatment
System (GWTS) for BOP-22(dg).

Notification and Schedule

ODEQ will be notified via email prior to and upon the completion of the well decommissioning. Notification
information will include the following, in accordance with OAR 690-240-0510(6) (notification requirements):

Well identification information
Decommissioning methodology

Amount and type of sealant/backfill material (i.e., bentonite grout) used

P w NP

Any other information required by the ODEQ.

Well decommissioning activities will also be reported in the pending TSA 2016 annual report. Well
decommissioning activities are scheduled to begin mid to late October and are expected to require
approximately 10 days per well to complete

The completion notification email will be sent to ODEQ within 2 weeks after decommissioning activities are
completed.

LANDAU ASSOCIATES, INC.

Clrntinee  Kyrrornel

Chris Kimmel, LG
Associate Geologist

Bt B

Brett Borgeson
Project Scientist

CBK/BHB/tam
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Attachments

Figure 1 TSA Remedy Well Locations

Table 1 Selected Well Construction Data

Table 2 Historical Analytical Results — Selected TSA Wells

Attachment 1: Exploration Logs and As-builts
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TABLE 1 Page 1 of 1
SELECTED WELL CONSTRUCTION DATA
EAST MULTNOMAH COUNTY TSA REMEDY

Elevations, ft MSL
Boring
Aquifer Ground Measuring Top of Bottom of Depth of Outside Diameter

Well Screened X Coordinate | Y Coordinate | Surface Point Screen Screen Boring (ft) (inches)
BOP-22(dg) Lower TSA 1495260.1 691137.8 81.3 81.05 -239 -259 338 8
BOP-70(ds) Upper TSA 1495082.9 691532.8 65.5 65.15 -144.6 -154.6 285 12
BOP-71(ds) Upper TSA 1494310.3 691381.3 85.6 87.88 -185 -205 308 12
EMC-2(usg) SGA 1499258.5 691965.1 52.9 47.15 -104 -114 175 10

MSL = mean sea level

ft = feet

TSA = Troutdale Sandstone Aquifer
SGA = Sand and Gravel Aquifer
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TABLE 2 Page 1 of 3
HISTORICAL ANALYTICAL RESULTS
SELECTED TSA WELLS
EAST MULTNOMAH COUNTY TSA REMEDY

Sample Location Sample Date TCE 1,1-DCE cis-1,2-DCE PCE VC
MCL Cleanup Level: 5 7 70 5 2
BOP-22dg 4/17/1989 04 NA NA NA NA
BOP-22dg 2/13/1991 10 U 10 U 10 U 10 U 3.0 U
BOP-22dg 5/14/1991 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U
BOP-22dg 8/14/1991 10 U 10 U 10 U 10 U 20 U
BOP-22dg 1/29/1992 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U
BOP-22dg 7/10/1992 10 U 10 U 10 U 10 U 20 U
BOP-22dg 10/28/1992 1.0 U 1.0 U 10 U 10 U 20 U
BOP-22dg 2/11/1993 10 U 1.0 U 1.0 U 10 U 20 U
BOP-22dg 7/23/1993 1.0 U 1.0 U 10 U 10 U 20 U
BOP-22dg 2/14/1994 10 U 1.0 U 1.0 U 10 U 20 U
BOP-22dg 8/17/1994 02 U 02 U 02 U 0.2 U 0.2 U
BOP-22dg 2/20/1995 0.2 U 0.2 U 0.2 U 02 U 02 U
BOP-22dg 8/28/1995 10 U 10 U 10 U 10 U 20 U
BOP-22dg 2/14/1996 10 U 10 U 1.0 U 10 U 20 U
BOP-22dg 8/7/1996 1.0 U 10 U 10 U 10 U 20 U
BOP-22dg 10/18/1996 10 U 10 U 1.0 U 10 U 20 U
BOP-22dg 10/25/1996 1.0 U 10 U 10 U 10 U 20 U
BOP-22dg 2/18/1997 10 U 1.0 U 1.0 U 10 U 20 U
BOP-22dg 2/20/1998 02 U 02 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/13/1998 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 9/3/1999 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 1/11/2000 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/15/2000 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 10/12/2000 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/13/2001 0.2 U 02 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/9/2002 0.2 U 0.2 U 0.2 U 0.2 U 02 U
BOP-22dg 8/7/2003 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 9/23/2003 0.2 U 0.2 U 0.2 U 0.2 U 02 U
BOP-22dg 8/6/2004 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/4/2005 0.2 U 0.2 U 0.2 U 0.2 U 02 U
BOP-22dg 8/11/2006 0.2 U 02 U 0.2 U 0.2 U 0.2 U
BOP-22dg 11/28/2006 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/17/2007 0.2 U 02 U 02 U 0.2 U 0.2 U
BOP-22dg 8/13/2008 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/7/2009 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/18/2010 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/4/2011 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/6/2014 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-22dg 8/28/2015 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BOP-70ds (215) 4/18/2007 05 U 05 U 05 U 05 U 05 U
BOP-70ds (215) 4/18/2007 0.50 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 5/15/2007 05 U 05 U 05 U 05 U 05 U
BOP-70ds (215) 8/6/2007 0.62 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 11/7/2007 05 U 05 U 05 U 05 U 05 U
BOP-70ds (215) 2/7/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 5/7/2008 05 U 05 U 05 U 05 U 05 U
BOP-70ds (215) 8/12/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 11/11/2008 05 U 05 U 05 U 05 U 05 U
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TABLE 2 Page 2 of 3
HISTORICAL ANALYTICAL RESULTS
SELECTED TSA WELLS
EAST MULTNOMAH COUNTY TSA REMEDY

Sample Location Sample Date TCE 1,1-DCE cis-1,2-DCE PCE VC
MCL Cleanup Level: 5 7 70 5 2
BOP-70ds (215) 2/9/2009 05 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 5/13/2009 0.5 U 05 U 0.5 U 05 U 05 U
BOP-70ds (215) 8/13/2009 05 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 2/10/2010 0.5 U 0.5 U 0.5 U 05 U 0.5 U
BOP-70ds (215) 8/10/2010 05 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-70ds (215) 2/8/2011 0.5 U 05 U 0.5 U 05 U 05 U
BOP-70ds (215) 8/8/2011 05 U 05 U 05 U 0.5 U 0.5 U
BOP-70ds (215) 2/22/2012 05 U 05 U 05 U 05 U 05 U
BOP-70ds (215) 7/30/2012 05 U 05 U 05 U 0.5 U 0.5 U
BOP-70ds (215) 2/13/2013 05 U 05 U 05 U 05 U 05 U
BOP-70ds (215) 8/20/2013 10 U 10 U 10 U 10 U 10 U
BOP-70ds (215) 2/5/2014 10 U 10 U 1.0 U 10 U 10 U
BOP-70ds (215) 8/5/2014 1.0/ U 1.0 U 1.0 U 1.0 U 1.0 U
BOP-71ds 4/17/2007 05 U 05 U 05 U 05 U 05 U
BOP-71ds 5/15/2007 05 U 05 U 05 U 05 U 0.5 U
BOP-71ds 8/6/2007 05 U 05 U 05 U 05 U 05 U
BOP-71ds 11/7/2007 05 U 05 U 05 U 05 U 0.5 U
BOP-71ds 2/7/2008 05 U 05 U 05 U 05 U 05 U
BOP-71ds 5/7/2008 05 U 05 U 05 U 0.5 U 0.5 U
BOP-71ds 8/12/2008 05 U 05 U 05 U 05 U 05 U
BOP-71ds 11/11/2008 05 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-71ds 2/9/2009 05 U 05 U 05 U 05 U 05 U
BOP-71ds 5/13/2009 05 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-71ds 8/13/2009 05 U 05 U 05 U 05 U 05 U
BOP-71ds 2/10/2010 05 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-71ds 8/10/2010 05 U 05 U 05 U 05 U 05 U
BOP-71ds 2/8/2011 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-71ds 8/8/2011 05 U 05 U 05 U 05 U 05 U
BOP-71ds 2/22/2012 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-71ds 7/30/2012 05 U 05 U 05 U 05 U 05 U
BOP-71ds 2/13/2013 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BOP-71ds 8/20/2013 10 U 10 U 10 U 10 U 10 U
BOP-71ds 2/5/2014 1.0 U 1.0 U 1.0 U 10 U 10 U
BOP-71ds 8/5/2014 1.0 U 10 U 10 U 1.0 U 1.0 U
EMC-2usg 9/6/1997 0.5 U 0.5 U 0.5 U 1 U 0.5 U
EMC-2usg 9/15/1997 05 U 05 U 05 U 05 U 05 U
EMC-2usg 11/12/1997 0.5 U 0.5 U 0.5 U 0.5 U NA
EMC-2usg 2/25/1998 05 U 05 U 05 U 05 U 05 U
EMC-2usg 5/22/1998 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 8/26/1998 05 U 05 U 05 U 05 U NA
EMC-2usg 2/27/1999 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 8/18/1999 05 U 05 U 05 U 05 U NA
EMC-2usg 2/9/2000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 8/9/2000 05 U 05 U 05 U 05 U NA
EMC-2usg 10/11/2000 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 2/13/2001 05 U 05 U 05 U 05 U 05 U
EMC-2usg 8/6/2001 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 2/11/2002 05 U 05 U 05 U 05 U 05 U
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TABLE 2 Page 3 of 3
HISTORICAL ANALYTICAL RESULTS
SELECTED TSA WELLS
EAST MULTNOMAH COUNTY TSA REMEDY
Sample Location Sample Date TCE 1,1-DCE cis-1,2-DCE PCE VC
MCL Cleanup Level: 5 7 70 5 2
EMC-2usg 8/13/2002 05 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 2/18/2003 0.5 U 05 U 0.5 U 05 U 05 U
EMC-2usg 8/13/2003 05 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 9/25/2003 0.5 U 0.5 U 0.5 U 05 U 0.5 U
EMC-2usg 2/16/2004 05 U 0.5 U 0.5 U 0.5 U 0.5 U
EMC-2usg 8/17/2004 0.5 U 05 U 0.5 U 05 U 05 U
EMC-2usg 2/10/2005 05 U 05 U 05 U 0.5 U 0.5 U
EMC-2usg 8/8/2005 05 U 05 U 05 U 05 U 05 U
EMC-2usg 2/14/2006 05 U 05 U 05 U 0.5 U 0.5 U
EMC-2usg 8/14/2006 05 U 05 U 05 U 05 U 05 U
EMC-2usg 11/6/2006 05 U 05 U 05 U 0.5 U 0.5 U
EMC-2usg 8/6/2007 05 U 05 U 05 U 05 U 05 U
EMC-2usg 8/12/2008 05 U 05 U 05 U 0.5 U 0.5 U
EMC-2usg 8/13/2009 05 U 05 U 05 U 05 U 05 U
EMC-2usg 8/10/2011 05 U 05 U 05 U 05 U 0.5 U
EMC-2usg 8/20/2013 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

MCL = maximum contaminant level
NA = not analyzed.

TCE = trichloroethene

1,1,-DCE = 1,1-dichloroethene
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene

VC = vinyl chloride

U = Indicates compound was analyzed for, but was not detected at the given reporting limit.

Note: Results reported in micrograms per liter (ug/L).
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ATTACHMENT 1

Exploration Logs and As-Builts
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1. /] /] SUg
T &Y - 8w 108 Jsee /] é i
i ke w87 Lt 58 /] /_______._Bemomte Grout
]l = ML| Gray-brown, clayey SILT with traces of ,/; /]
MH| organic maner [/ /]
190 — Yo 2008107 /] f
T m —| - Green-gray, clayey SILT with interbedded, ; /] 193 —
7 ML I weathered SANDSTONE and occasional /] f o
— - sS gravel ? / 5 3
- /]
oo W WD Gray, dlayey SILT 78% 169 —
Continued on Nexi Page Continued on Next Page guY
LANDAU ASSOCIATES, INC. SoilGrofie.and el Log
for Well BOP-22(dg)
A-14 Figure A-7 (2 of 4)



vFinal RQepod 10-20.09

25-110.11 B

Well BOP-22(dg) (Continued)

= Soil Profile As-Built
pth
(fest) l...s...l
200
i m ML | Gray, dayey SILT ; % S04
. 5 ; zot —
A Black, vitric, fine- to coarse-grained / 2-inch PVC Blank Pi
1 o SANDSTONE 5 ;“-’(Sg:edule 80) i
210— &, f :;
1 = 787
4 5 ,//
i A
220— Intetbedded, black, vitric SANDSTONE 1 Vi
i with gray, clayey SILT ; é
] Dark brown-gray, fine- to coarse-grained /// 9‘
1 = SANDSTONE f ;____——Benlonna Grout
230— ; ? A
I 787 <
- , 707 0
- Grading coarser 4 ; },_
4 ® 5 4
240 — % ;
3 Fine- 1o coarse-grained SANDSTONE //’ /1
- with some gravel f é
] = 707
250 — % ;
- Green-gray SANDSTONE é //’
] 7 g
3| [ / g
250 — f /]
- Green-gray, fine- to medium-grained (/] /]
1 SANDSTONE with occasional gravel 9 ;
i /]
1w A7
270 /] ;
g /] %
707
- / /
1 g5/
4 H ; %
o Fine 1o coarse CONGLOMERATE with fine- % 5
i to medium-grained, vitric SANDSTONE f 4
- 4 f
7 B Fine- to medium-grained SANDSTONE ,5 ;
1 with occasional conglomerate ; ;
290—_ Interbedded, tine to coarse //’ /]
CONGLOMERATE; SANDSTONE: /] //;
: ) and gray, séndy, clayey SILT 5 %
18 : 7 4 298 —
300 Well-graded, sandy, fine to coarse, GRAVEL A .
Conunued on Next Page Continued on Next Page \IJ
T
n
[
Sail Profile and Well Log
LANDAU ASSOCIATES, INC. for Well BOP-22(dig)

Figure A-7 (3 of 4)
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] =——F =il

.~inal Roport 10-20-89

25-110.11 B+

Well BOP-22(dg) (Continued)

Soll Profile

As-Built

340— Total Depth 338 Feet

Depth
{fest) ,__5-_,,{
300 ~E T T3
il :* ﬁ GwW -] — Bentonite Pellet Seal
o Faﬁﬂ -1
S D] ¥ . .
Pl 07 &, i [gi]—— 2inch PVC Blank Pipe
0 nz-n X (Scheduie 80}
5 )
L :
4 & U% . | Colorado 10-20 Sand
320 e : 9
d o.--} GP | Powly graded, sandy, fine lo coarse g \
1 57 GRAVEL = ‘
1 0, ] 2-inch PVC Screen %
W% 2 (0.010-in. Siot Size) f<
L 3
330 — o = ' _
j Q & 331 - 2 3] 2:inch PVC Blank Pipe
i TIIMUY Biue-gray, sandy, clayey SILT i1 {Schedule 80) 333 ——
d ML | Blue-gray, clayey SILT with a trace of 335 — [l [k _
] H MH| organic matter {stitf) 38— -1 Bentonite Pellet Backfilt cuz

LANDAU ASSOCIATES, INC.

Soil Profile and Well Log
for Well BOP-22{dg)

A-16

Figure A-7 {4 of 4)



INC.
A T AR € TATIE ANAENTAT SOTRNTISTS

( \7 N /\\
Geologic Natural Gamma Log
Log
0'—0.66' CONCRETE SLAB
0'— : BROWN SANDY SILT, DAMP 0'—
- 'S'/—BROWN SANDY, GRAVELLY SILT, DAMP
1 6. —6'—7' GRAY SILTY, SANDY GRAVEL,
DAMP
7'—8" COBBLES AND BOULDERS 7
20— 20"~
GRAY SILTY, SANDY GRAVEL WITH ]
LENSES OF INCREASED SAND AND
40— SILT, DENSE AND DAMP ,
40"
60'— 60" —
80— 80"
100'— 100"~
BROWN SILTY, SANDY BLACK AND
TAN GRAVEL, WET
120'— 120"
BROWN SILTY, SANDY
MULT—COLORED GRAVEL, WET
140'— 140"
GRAY—BROWN SANDY GRAVEL,
CEMENTED IN CLAY WITH DEPTH
160"~ ., o 1604291
4 163164 TAN SILTSTONE
| —164'—165" GRAY SILTSTONE
y 165'=167" GRAY SANDSTONE |
BLACK AND BROWN SAND AND ,
180" — SANDSTONE MIX WITH GRAVEL, 180 —
DENSE AND WET
200" — BLACK AND BROWN SANDY GRAVEL, 200’
WITH SOFT BLUE/GRAY SILTSTONE
220"~ 590’ SLL6
T e
BLACK SAND WITH PIECES OF _ o
SANDSTONE, TRACE OF GRAVEL
WITH DEPTH
240" — 240"
260" — 260"
280~ Tl BLACK SANDY GRAVEL, WET 280"
BOTTOM OF HOLE AT 283’ |
300"~ 300" 1 T 4 1 ]
NOTE: 0 10 20 30 40 50
GEOLOGIC LOG NOMENCLATURE PROVIDED BY LANDAU (Counts/Second)
ASSOCIATES, INC.
@ ROBINSON | PM: SAM Multnomah County, Oregon Figure 2
NOBLE $Lmust| March 2007 | T01N/RO3E-20 Boeing-Cascade Corp. Well BOP-70 (DS) Natural Gamma Log

Tacoma Pump & Drilling Company, Inc.




BOP-70 (ds)

-70{DS).GPJ WELL LOG

25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP:

SAMPLE DATA SOIL PROFILE GROUNDWATER
é o é 5 | Drilling Method:_Air Rotary Monitering Well Detail
Q. el —_
3 > - — > E . (] i
F=) Z g = E £ @ | & |Ground Elevation (ft): 65.5 E e— 12in —>
= [0} [} o Q2
aglal| @ e s |9 i G
%_ g‘g g‘ 2 a S | O |Drilled By: Tacoma Pump and Drill o
[} T—| @© = a 4 [72] ©
o we|lo| @] & oD =
—0 [ _ N Concrete | _f=—Flush-mounted ]
ML Brown, sandy SILT (medium stiff, damp) HHHH monument in concrete |
d5 0 (Floodplain deposit) with Iolclg:ng cc|>|ver and
ML - " resealable well caps 1
5::]\1/:3, sandy, gravelly SILT (medium stiff, 10/20 Colorado sand |
pack -
‘Pbl GM Gray, silty, sandy, GRAVEL (dense to very ]
d5 0 3 J._' b GM “Jdense, damp}) (Troutdale Gravel Aquifer) T
242 Gray, silty, sandy, fine to medium GRAVEL ]
PEP (very dense, damp) . . ]
‘PF 2. —]
SEb vad inch diameter,
< g g Cobbles and boulders from 7 to 8 ft L Schedule 80, PVCwell -
S5 ED casin .
d5 o bPE 9
143 ]
3 D, 5 -
L P ¥ % 2-inch diameter, 1
4 2 Schedule 80, PVCwell ]
S b o / casing -
d5 0 g g | L ]
9 b | o 2-inch diameter, ~—]
439 Schedule 80, PVC well
PE casing _
ds o PBE] ]
BB % ]
D' ; b V1 _
134 ]
d5 0 a3 ; Decreasing silt, increasing fine to coarse |
;Z b sand /l«—Bentonite chips seal 4
bbb -
b Pb ]
d5 o PEP ]
bEP ATD N 7
PH P A\v4 T
b P-b| oM Gray, sandy, fine to medium GRAVEL with - T
3 3 ) silt (very dense, wet) ]
d5 0 ; b ;: i
g b s i
a 3 D N [«— 12-inch diameter —
;, s ; borehole ]
ds 0 o g b :
bEP-
bbb ]
'P'b] GM Dark gray, very silty, sandy, fine to medium ]
L Pb oM GRAVEL (very dense, wet) 7]
d5 0 D ; o8 Gray, silty, sandy, fine to medium GRAVEL % :
P hP (very dense, wet)
P EP I _
g .
343 ]
d5 0 p: D"- » Increasing black basalt rock chips |
| 339 -
g9 4
9 3 ). 4144 i
b b ]
bk
ds 0 g b ; l«— Bentonite grout =
343 ]
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
TSAR q Figure
emeaqy . .
LANDAU Portiand, Oregon Log of Monitoring Well BOP-70 (ds) A-D
ASSOCIATES (1 0f5)




BOP-70 (ds)

-70(DS).GPJ WELL LOG

25116. 9/4/07 \EDMDATA\GINT\GINT7\APROJECTS\025116_BOP:

SAMPLE DATA SOIL PROFILE GROUNDWATER
j;: o é 5 | Drilling Method:_Air Rotary Monitoring Well Detail
o sy —
5 > - S [= [
—~ Z=|F S = w >, i . 65.5 2
g % g 5 @ § o & | Ground Elevation (it) ko
| 2821 8| 2| = | 8| 8 |Drilled By:_Tacoma Pump and Dril &
[ c—| @ = o o [%2] ©
Q wea|w | ®| O | > =
60 PH oM Gray, siity, sandy, fine to medium GRAVEL
| '3‘ b (very dense, wet) 7]
ds o PEP ]
PEP i
pEP. -
P-E P v 2-inch diameter, N
PEP Schedule 80, PVC well
P.b P casing .
d5 o PEP
pED 4
DL P i
P E P 2-inch diameter, —]
P b-P-| Schedule 80, PVC well
PP casing |
d5 0 b EP |
PEP N
b EPb
LED A 2-inch diameter, -
bbb Schedule 80, PVC well
4 > casin .
d5 0 ; a3 Some quartzite rock V1 g ]
b ; b | _
bbb
PEP ]
pEP: _
bk P _
d5 o bEb 4 .
P.EP i
b E P! A i _
3 ; b. Some tan rock Bentonite grout
PEP ]
d5 o PFP i
i) _
D, ) P .
P EP ]
PEE ]
P-L.P|
b Bb 7 ]
b L P -
144 . , ]
b P b GM Brown to gray, silty, sandy fine to medium ’ t11<2>rg]l$cr>ll glameter T
243 GRAVEL (dense, wet) i
ds o PBE % ]
PEP i
PP ~
b-EP _
PE Gravel consists of black fine grained rock
P.b P 1 i
bER and quartzose sandstone ]
d5 o PEP
bEP Increasing brown silt ]
P. ‘; P 9 % i
PP ]
392 e
D P _
b L b i
as 149 ]
PE.P
b | ; b | /1 |
bEP V1 V1 4
.bE
434 _
d5 0 ; P ; .
343 q ]
bE'b] GM Brown, silty, sandy fine fo medium GRAVEL
3 ; b with multicolored rock (dense, wet) 7
ds o PHE ]
PEP _
DLP -
L PR —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
TSAR g Figure
eme . .
LANDAU Portiand, Oregon Log of Monitoring Well BOP-70 (ds) | .
ASSOCIATES (2 0f 5)




BOP-70 (ds)

-70(DS).GPJ WELL LOG

25116. 9/4/07 WEDMDATA\GINT\GINT7\PROJECTS\025116_BOP:

Depth (ft)

I
e
N
o

SAMPLE DATA SOIL PROFILE GROUNDWATER
é © ‘.é’ 5 | Drilling Method:_Air Rotary Monitoring Well Detail
o 8 -
3 - - —_ = £ K o
=z g - ug_ € @ | & |Ground Elevation (ft): 65.5 E
[ o o
— —_— S Q_ 3 . S
g2 g % = '§ g Drilled By:_Tacoma Pump and Dril g
o3| | m| & oD =
bE bl GM Brown, silty, sandy fine to medium GRAVEL
b ; D | with multicolored rock (dense, wet)
d5 0 PLP
343 g
pL-p] V1
3§
bR B
ds o PEP
/
143 BOP-70 (ds) Shallow:
D - P, 2-inch diameter,
DB P Schedule 80, PVC well
ds o0 pLP casing
443
EP.
Q‘.;{o'_ 1 GP Gray fo brown, sandy fine to medium ﬁ?;ggd(igtsg'
g"d:g' GRAVEL (dense, wet) 2-inch diameter,
b5 0 Po? 4 Schedule 80, PVC well
526 casing
b9 1 BOP-70 (ds) Deep:
0. 6.9 2-inch diameter,
D 5.9 % Schedule 80, PVC well
d5 0 P09 casing
D.'d, O
P 6O
P00
D. o]
520,
d5 0 b gd Some cemented gravel, increasing sand
P 5.0 content L
P 5.0
5925 ) l«— Bentonite grout
5.9
P.6. @
> o
ds o pogd
P-o.0.
b-: 0. %
b0l GP Gray to brown, sandy GRAVEL some gravel
ogg'g. cemented with clay (dense, wet)
P.a9
ds 0 3 6:3
b-20] /]
.09 Fe—12-inch diameter
g' d;g. borehole (nominal)
‘o
d5 1] 0. 5.0-
——— SLS Tan, SILTSTONE (Confining Unit 1)
SLS Gray, SILTSTONE
.-} SNS Gray, SANDSTONE
d5 0 *] SNS Dark brown to black, SANDSTONE (very
Dl dense, wet)
-] SNS Dark brown, SANDSTONE with interbedded
: black and brown sand (very dense, wet)
d5 0 L
. .| SNS Brown and dark brown, SANDSTONE with
Ll sand (very dense, wet)
..l SNS Brown to black, fine to medium
. SANDSTONE (very dense, wet)
d5 0 MM

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

TSA Remedy
Portland, Oregon

Log of Monitoring Well BOP-70 (ds)

Figure

A-2

(30f 5)




BOP-70 (ds)

(0]

S

S

g

g

5

9‘“\9\ 5

W B
<5+

25116, 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\0251

SAMPLE DATA SOIL PROFILE GROUNDWATER
é o .é 5 | Drilling Method:_Air Rotary Monitoring Well Detail
Q Q -
5 >N s, [= [}
~ z=|F 8 c (7] = i . 65.5 2
S = g 5 |.|\°_ g_ Sl Ground Elevation (ft) 2
1 - o . =
£ gLl 8| £ g S | 8 | Drilled By:_Tacoma Pump and Drill 2
© a—| g} O o R 7 ©
a we| w | m o O | > =
180 SNS Brown and dark brown, SANDSTONE with Bentonite arout
. sand and interbeds of dark gray siltstone entonite grou 1
___ SNS Black SANDSTONE and GRAVEL mix (very ]
dense, wet) . ) T
- v 2-inch diameter, —
| o Schedule 80, PVC well ]
» i casing .
| .| SNS Gray SILTSTONE and GRAVEL and some
[ black SANDSTONE (dense, wet) T
—190 o 2-inch diameter, —
B Increasing siltstone Schedule 80, PVC well -
o 2 casing _
- 2} SNS Brown and black, fine to medium e
= : SANDSTONE and GRAVEL with interbeds i
u of soft blue-gray siltstone (medium dense, 2-inch diameter, 4
| wet) Schedule 80, PVC well
| casing |
=200 [«— 12-inch diameter —
- borehole -
I - 4[4 [4 ]
[ .| SNS Black and tan, SANDSTONE and some
| gravels with pieces of light gray sandstone T
B (dense to very dense, wet) (Troutdale l«— Bentonite pellets seal 7]
B Sandstone Unit). ]
- 4 14 |4 -
210 1 |-le—10120 Colorado sand ~ —
B e pack E
: C I SNS Black and brown, SANDSTONE (dense, ]
i : wet) ]
L. BOP-70 (ds-215): E
| 2-inch diameter, -
L Schedule 80, PVC .
B screen (0.010-inch slot |
—220 size} _
- Threaded end cap b
| / J
__230 / 4 [«— Bentonite pellets seal __
B I/ .
5 43 ds 0 7] [FFe—10120 Cotorado sand -
N pack -
—240 . -]
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU
ASSOCIATES

TSA Remedy
Portland, Oregon

Figure
Log of Monitoring Well BOP-70 (ds)
(4 of 5)




(DS).GPJ WELL LOG

25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP-70

BOP-70 (ds)

SAMPLE DATA SOIL PROFILE GROUNDWATER
é’ 9 é 5 | Drilling Method:_Air Rotary Monitoring Well Detail

e} —_
= 25|F| 8| ® | @| & |Ground Elevation (fty_65:5 S
& o8| | 5 |o|® J
£ g2 gl g| = |8 3 | brilled By:__Tacoma Pump and Dril o
) c—| ®| & o il Y S
02 we|l | m o o3 =

SNS Sleatc):k and brown, SANDSTONE (dense, ::-: - 12/62;(0 Colorado sand N

ds 0 P i

g BQP-?O‘ (ds-245) B

[ SNS|  Black, SANDSTONE and frace gravel o|  Elnch diameter, ]

(dense, wet) .- screen (0.010-inch slot |

d5 0 size) i

e Threaded end cap __

ds 0 ]

2-inch diameter, -

Schedule 80, PVC well

casing 4

ds 0 i

TSNS Black, SANDS TONE (dense, wef) ]

d5 0 A<+—Bentonite pellets seal -

ds 0 ]

- . [#+—10/20 Colorado sand —

pack B

ds 0 ]

BOP-70 (ds-275) -]

2-inch diameter, -

Schedule 80, PVC N

d5 0 screen (0.010-inch slot |

size) u

caT Black, sandy GRAVEL (dense, weh) Threaded end cap 7]

d5 (Troutdale Conglomerate Unit) N ]

: +=— Bentonite chips seal ]

d5
: Boring Completed 03/21/07  Point located at State Plane Coordinates: Monitoring Well Completed 03/29/07 :
Total Depth of Boring = 283.0 ft.  North: 691532.75 Elevation at Top of Monitoring Well Casing =

East: 1495082.90 65.15 ft (Shallow);
65.13 ft (Intermediate); N
65.12 ft (Deep) 1
Total Depth of Monitoring Well = 283.0 ft. 1

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Figure
TSA Remed L

LANDAU Portiand, Oregon Log of Monitoring Well BOP-70 (ds) | ,
ASSOCIATES Bors)




25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP-71

(DS).GPJ WELL LOG

BOP-71 (ds)

<|:. Depth (ft)

SAMPLE DATA SOIL PRO‘FILE GROUNDWATER
é’ © é = | Drilling Method:_Air Rotary Monitoring Well Detail
c =t —
= > - — > [ X o .
zg|C| 8 € @ | > | Ground Elevation (it)._85.6 2 e 12in —
% g %’_ '-‘\U-) a 2 o - Protective Casing
= =~ o i . Tacoma Pump and Drill o with Locking Cover
EEIE| B3| o g | & |DrilledBy s @ Slip Cap
ns| | m [ 6| D =
ML Brown, sandy SILT (medium stiff, damp) B &
(Floodplain deposit) o e Concrete Cement
d5 0 7 7
ML Light brown to gray, sandy SILT with trace
gravels (medium stiff, damp)
d5 0
[«— 12-inch diameter
/ borehole
d5 0 Increasing sand
b P-b| GM Brown, silty, sandy fine to medium GRAVEL
d5 0 D ; b with boulders and cobbles (dense, damp)
P | b (Troutdale Gravel Aquifer)
PEP
ds o PEp
P.EP- l«— Bentonite grout
bbE
ds o PEPp
D ;)
134
b :)D
b P
ds5 o bFbH
3 o 4
>-‘ D - 3
159 3-inch diameter,
b B b Schedule 80, PVC well
345 casing
d5 0 b | D..' b /
- ?.-,, ATD
bE b AV
b b GM Brown, silty, sandy fine to medium GRAVEL -
D ; D with cobbles (medium dense, wet)
d5 0 ; b. g
pP-b:
b P b{ om Brown to gray, silty, sandy fine to medium
G | ; b GRAVEL (dense, wet)
d5 0 ; b g
-PE ]
333
134
d5 o PEP
143
s b.L | l«— Stainless-steel
4% centralizer
kP
d5 0 D 3 g:
2459
). -
b P ;
d5 o b 1; b
bEP:
bE P

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
TSA Remed Figure
emeaqy . .
LANDAU Portland, Oregon Log of Monitoring Well BOP-71 (ds) A-3
ASSOCIATES (10f6)




BOP-71 (ds)

-71 (DS).GPJ WELL LOG

25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP

Depth (ft)

i
2]
o

SAMPLE DATA SOIL PROFILE GROUNDWATER
_é ° _é 5 | Drilling Method:_Air Rotary Monitoring Well Detail
o o —
5 > = — > | E . g
= g = u8_ 3 @' | & |Ground Elevation (f): 85.6 E)
) 7] w o Q
— — o e
g2l 8| ¢ > s | 8 |Driled By:_Tacoma Pump and Dril 2
T—| @& K=, = i [0} ©
| »w | m o o> =
b P-b] oM Dark brown, sandy fine to medium angular
bEp GRAVEL with silt (dense, wet) i
d5 0 ; b ; N
5Pb ]
D 3 of A+ 12-inch diameter n
;. b, g borehole E
ds o bR i
3‘9-"0'. 1 GP Dark brown-black, fine to medium GRAVEL
D-g.'-o.' (dense, wet) with very angular basalt chips ]
b o ]
o -
ds 0 g 0. i
3,:8:'_(3_' | -
o2 -
b9 o] i
ds o Ppgo i
b 95 ]
b Qo i
o'.g;:o: ; [<——Bentonite grout -
bog i
d5 0 PRPoO
.20 ]
ggo / T
Dog / ]
5% ]
ds o b%o i
g- 3 / .
9"8'-'d ML Dark brown, very fine to medium gravelly 3-inch diameter, ]
D9 SILT interbed with rounded and subrounded Schedule 80, PVCwell -~
d5 0 -~ [} g_ gravels and boulders (very dense, wet) / 9 T
O . T
ho0 ]
b ool GP Gray, sandy fine to medium GRAVEL with i
3-'3.'-0- black and tan cobbles and boulders (dense
ds 0 Pgoo fo very dense, wet) 1
P 6.0 i
5.9 -
505 — Stainless-steel |
b g o centralizer ]
d5 0 g.:g:.'g.. / |
g. qg A
b OO | .
b.20 ]
d5 0 b o
b2 & T
.02 -
h20 .
35 :
d5 o] ;)oo ’
p-&o] i
b, i
b —’-.' b1 GM Gray-brown, silty, sandy fine to medium
G ; b GRAVEL (dense, wet) ]
d5 o ; b gj ]
-b.E
433 __

Notes:

LANDAU

ASSOCIATES

1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key” figure for explanation of graphics and symbols.

TSA Remedy
Portland, Oregon

Log of Monitoring Well BOP-71 (ds)

Figure

A-3

(2 of B)




25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP-

71 (DS).GPJ WELL LOG

BOP-71 (ds)

GROUNDWATER

Depth (ft)

{
-
N
(=]

Notes:

Monitoring Well Detail

[+— 12-inch diameter
borehole (nominal)

[=— Bentonite grout

SAMPLE DATA SOIL PROFILE
é ° é S | Drilling Method:_Air Rotary
Qo Kol —_
S > B —_ > £ . 4
= g - é 3 “ | & | Ground Elevation (ft): 85.6 E’
) 0] a
-_— —_— - Q. = . —_
gel e % = §. § Drilled By:__Tacoma Pump and Drill L
ds|lBd| @l = |o| 3D =
3‘,8-_’d 1 GP Black to tan, sandy, GRAVEL (dense, wet)
ds 0 P 8 <
D 5 O
oo,
54
ds 0 p2o]
0691 gravel fragments are white and tan and
P.6.9 have a sandy matrix
g- Q-g-. Increasing quartzite and chert
..
d5 0 Pod
b2 o
d5 0o poe;
b %)
5
d5 0 KO9g-
020
sipied
Q'_O-.'Q' GP Gray-brown, sandy, medium to coarse, very
020 micaceous GRAVEL with some fine sand
d5 0 g Og
O]
b 20
5
ds 0o plo]
b-3g.
P.o?
h 0.0l GP Gray-black, sandy, medium to coarse
:).-g_;o. GRAVEL with multi-colored rock chips
ds 0 PoS (dense, wet)
002
D_:g_"g'.
5
ds 0o pdo
b2 o
b O- o
b-20)
d5 0 b Lo
b 2o
b O o
o,zg}gﬂ
be o
d5 0 [KO9g]
020/
33
D' OO
520
d5 0 b o 'Ci"
b 2 o
3 Oo
o_zgfo.'-
ds 0 g o5
620,
b~ o

3-inch diameter,
Schedule 80, PVC well
casing

te— Stainless-steel
centralizer

1. Stratigraphic contacts are based on field interpretations and are approximate.

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

LANDAU

ASSOCIATES

TSA Remedy

Portland, Oregon

Figure

A-3

(30f8)

Log of Monitoring Well BOP-71 (ds)




BOP-71 (ds)

-71 (DS).GPJ WELL LOG

25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP:

SAMPLE DATA SOIL PROFILE GROUNDWATER
é 2 _é 5 | Drilling Method:_Air Rotary Monitoring Well Detail
o —
S > = > [= [
s Z=| F S = (%) > i . 85.6 2
e < g 5 Lg g S| Ground Elevation (ft) 3
re) - o o
£ g2l 2l 2 = | 3| 8 |briled By:_Tacoma Pump and Dril ko
o c—| s | & a Bl o ©
o wea|w | m| & o> =
1 b%.0f GP Gray-black, sandy, medium to coarse
3;9'40. GRAVEL with multi-colored rock chips
d5 0o P gé (dense, wet)
P02
Po.2
049 Ne— 12-inch diameter
P.o0 borehole
P.oo
ds 0 P o0
P39
P02 /
b6l GP Gray to black, sandy GRAVEL with
ds 0 a,-g;g. occassional siltstone (medium dense, wet)
P a?®
. ()
SLS Blue-gray, SILTSTONE (medium stiff, wet)
5 0 — (Confining Unit 1) /] _
a5 — — / g'tep-dtowg to h8-llnch
a5 SLS Light brown, SILTSTONE (medium stF, wel) fameter borehole
a5 0 -] SNS Light brownwith black, SANDSTONE with
. black specs (dense, wet)
d5 o]
a5 0 .| SNS Gray, silty SANDSTONE (dense, wet)
-+——Bentonite grout
NR d5
: 4
V]
NR d5
— . <——8-inch diamet
TSNS Gray, siity SANDSTONE (dense, wet) bc:?:h ol :‘me er
48 d5 0 %
IENS] Gray, silty SANDSTONE (dense) 5 -—— Sfainless-steel
49 d5 0 . centralizer
50 d5 0 SLS Gray, SILTSTONE (medium stiff, moist-wet)
1
51 d5 0
/’ 3-inch diamety
SP Black and white, SAND with purmice and P inch alameter,
wood (loose, wet) / Sggﬁgme 80, PVC well
52 d5 0 -
| SNS Black, SANDSTONE (dense, wet)
53 d5 0
4 SLS Blue-Gray, SILTSTONE with trace sand
(medium stiff, wet)
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
TSAR q Figure
emeay . .
LANDAU Portland, Oregon Log of Monitoring Well BOP-71 (ds) A-3
ASSOCIATES (4076)




BOP-71 (ds)

-71 (DS).GPJ WELL LOG

25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS$\025116_BOP:

Depth (ft)

I
N
-9
o

SAMPLE DATA SOIL PROFILE GROUNDWATER

E‘E:’ o g 5 | Drilling Method:_Air Rotary Monitoring Well Detail
Q. Qo —_
S > 5 > [ [
= F 8 = %) i - 85.6 2
z S 5 u\? § 9 & | Ground Elevation (ft) g
g2rgl 2| = | 5| 8 |briled By:_Tacoma Pump and Dril g
©—| @ o o o (2] 1]
nS| | o o o | > =

SLS Blue-Gray, SILTSTONE with trace sand 4

Notes:

LANDAU

ASSOCIATES

{medium stiff, wet)

w
=z
w

Gray-Black SANDSTONE (dense, wet)

TSNS

Gray-green, very silty SANDSTONE (dense,
wet)

~I'SNS

Blue-Gray, silty SANDSTONE (dense, wet)

TSNS

Black, highly fractured SANDSTONE
(dense, wet) (Troutdale Sandstone Unit)

Increase in formation water production

TSNS

Brown and black, SANDSTONE (dense,
wet)

TSNS

Black, medium to coarse SANDSTONE
(medium dense, wet)

-] SNS

Black and brown, fine to medium
SANDSTONE (medium dense, wet)

—TSNS

Blue-black, fine to medium SANDSTONE
(dense, wet)

1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

-~——Bentonite grout

~«——§-inch diameter
borehole (nominal)

4
%
%
&
7%
e
<L B

3-inch diameter,
Schedule 80, PVC well
casing

-~——Bentonite chips seal

-~—— Stainless-steel
centralizer

3-inch diameter,
Schedule 80, PVC
screen (0.010-inch slot
size)

':': «+——10/20 Colorado sand

pack

> ~——Stainless-steel
<\centralizer
- Threaded end cap

~——Bentonite chips backfill

TSA Remedy
Portiand, Oregon

Log of Monitoring Well BOP-71 (ds)

Figure

A-3

(50 6)




25116. 9/4/07 \EDMDATA\GINT\GINT7\PROJECTS\025116_BOP;

-71 (DS).GPJ WELL LOG

BOP-71 (ds)

SAMPLE DATA SOIL PROFILE GROUNDWATER
é g é S | Drilling Method-_Air Rotary Monitoring Well Detail
Ke] _—
= > - > [S O
— zZ=|F =4 = 1) = i - 85.6 3
= z g 5 u\? g_ ol Ground Elevation (ft) g
a o o —
£ g2l gl 2| = | 5| 8 |brited By:_Tacoma Pump and Drill 8
o a—| s | & o [ )] ©
o ws|n| ol T oD =
300 SNS|  Biue-black SANDSTONE with some chert
[ gravels (dense, wet) (TSA Sandstone) T
B 68 d5 0 ]
i Increasing green and white rocks ]
i 69 ds 0 s ]
R 7 CGT Black, some multicolor GRAVELS (very
| dense, wet) (TSA Conglomerate)
310 Boring Completed 02/20/07  Point located at State Plane Coordinates: Monitoring Well Completed 03/01/07 ]
| Total Depth of Boring = 308.0 ft.  North: 691381.33 Elevation at Top of Monitoring Well Casing = 87.88 fi.
B East: 1494310.26 Total Depth of Monitoring Well = 291.5 ft. 7
[—320 —
330 —
340 —
350 —
—360 —

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

- TSA Remedy Log of Monitoring Welt BOP-71 (ds)

Portiand, Oregon
ASSOCIATES

Figure

A-3

(6 0f 6)




LOG OF EXPLORATORY BORING
PROJECT NAME Cascade Corporation BORING NO.  EMC-2(usgj
LOCATION Troutdale, Oregon ' PAGE 10F5
DRILLED BY Staco Well Services GROUND ELEV. 52.9'
DRILL METHOD Air Rotary TOTAL DEPTH 175.00°
LOGGED BY Bob Williams , DATE COMPLETED 09/11/97
SAMPLE SAMPLE I3
NUMBER TYPE Sxul =t 8 42 2z LITHOLOGIC
352 EE g g = a5 DESCRIPTION
£34 62| su £8
- —3 33 0 to 19.0 feet: SILT (ML), light brown with orange mottling,
1 C L 3 % nonplastic, micaceous, trace rounded, medium to coarse,
[ TR :,:‘»x‘ well-graded basaltic sand, damp. (ALLUVIUM)
2 | e | OCTER A
L 10 == =
I ==
- 15 —=| E
4 R ==| [&=}--] 19.01t0 49.0 feet: SAND (SW), black, basaltic clasts, fine to
- —= = coarse, well graded, rounded grains with quartz and red
s 1= 1= basalt clasts, poorly to well cemented with light brown to
[ A= |= yellow-green palagonitic cement; moist to wet.
: A= |=] (TROUTDALE SANDSTONE AQUIFER - SANDSTONE)
5 c _ 25 f—f;_ —ET—__ @ 25.0 feet: becomes well cemented.
- 30 —=| =] .
6 C : = 1 @ 30.0 feet: becomes poorly cemented.
X == =l | @ 34.0 feet: becomes well cemented.
- 35 == = }
7 c [ = =
F v —I=| 5
3 —= =]
8/29/97 —=| =
40 = —
r\ REMARKS
{1) C = cutting sample collected with fine-mesh sieve. (2} Water samples collected at 157 feet and 175 feet. {3) Open
triangle = approximate depth at which water was encountered during drilling. Black triangle = water level in completed well.
u (4] Borehole was drilled with an air rotary rig; 10-inch bit, threaded casing to 155 feet, open hole to 175 feet.
EMCON 40683-008.027.FAIRV .sa:6.10/09/97...FAIRV y




LOG OF EXPLORATORY BORING R
PROJECT NAME Cascade Corporation ‘ BORING NO. EMC-2(usg)y
LOCATION Troutdale, Oregon . PAGE 20F5
DRILLED BY Staco Well Services GROUND ELEV. 52.9'
DRILL METHOD Air Rotary TOTAL DEPTH 175.00'
LOGGED BY Bob Williams DATE COMPLETED 09/11/97
SAMPLE SAMPLE )
NUMBER vee  |Eg@ £ "g’ 28 gz LITHOLOGIC
== w a o< pl 3
%; E 35 g z E E 8 DESCRIPTION
8 cC I = 19.0 to 49.0 feet: SAND (SW), continued.
'y = ,
—9/11/97 —= o
o | ¢ | *3=
E_ 50 = & 49.0 to 130.0 feet; SANDY GRAVEL (GW), black, basaltic,
10 C - = =Py white to light yellowish brown and red quartzitic, fine to
X A= =20 coarse, well graded, rounded, some vesicular clasts with
[ — 1= =l 0" black, basailtic sand and light yellowish brown quartzitic,
L 1= —1 Y.< 4 . .
_ = =lep e and micaceous sand, fine to coarse, subrounded to
- T1=| =Prs: rounded, moderately to well cemented with palagonite
. — 65 —d=| =|%0 % cement, trace silt; wet. (TROUTDALE SANDSTONE
1 C 1=\ |=[s+°%%]  AQUIFER - CONGLOMERATE)
Z = =les¢ @ 55.0 feet: sandstone decreasing.
R ER
2 | ¢ | O THE B
: —E| 2kl
13 c . 65 :—_::—Z —E;___ o 4 @ 65.0 feet: borehole stays open - formation well
C —= =]90%, cemented.
E E_;f: ::T—:_ o< @ 68.0 feet: increasing brown silt content.
- —1=| | =EFei4
14 c - 70 —= = |= I_f"‘. @ 70.0 to 75.0 feet: becomes moderately cemented,
Z H=| [Eio ]« increased black, fine to coarse sand and brown silt.
X :“__:_f_ =6
L 75 == | =]
15 c = =77
¥ = =%
- —=| =lrely
- ———z —E: 0. °°0<
! 0= =fesd
80 — = a
REMARKS
(1) C = cutting sample collected with fine-mesh sieve. (2) Water samples collected at 157 feet and 175 feet. (3) Open
triangle = approximate depth at which water was encountered during drilling. Black triangle = water level in completed well.
u {4) Borehole was drilled with an air rotary rig; 10-inch bit, threaded casing to 155 feet, open hole to 175 feet.
. EMCON 40683-008.027.FAIRV. sa:6.10/09/97...FAIRV /




LOG OF EXPLORATORY BORING

PROJECT NAME Cascade Corporation

LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

Troutdale, Oregon
Staco Well Services
Air Rotary
Bob Williams

BORING NO. EMC-2(usg)l
PAGE 30F5
GROUND ELEV.  52.9'
TOTAL DEPTH 175.00'
DATE COMPLETED 09/11/97

SAMPLE SAMPLE

NUMBER

GROUND
WATER
DEPTH
IN FEET

LEVELS

SAMPLES
WELL
DETAILS

LITHOLOGIC
COLUMN

LITHOLOGIC
DESCRIPTION

16

17

18

19

20

21

22

23

85

90

95

100

1056

110

1156

TIII[IllIIIIlllIIlIIllIIlfllllllIlll|IIIIllllllllllIllllllllllllllllllllllllll

T A

MrmiamEnn

aobadoood oo oo o

I, T A L i

| ||l1|ll|||l|lml‘l|'|l|||||lli|||||I|||I|I|I|I1I|||I]I|||I|||‘|||||||||||||| )

T

O

D D

49.0 to 130.0 feet; SANDY GRAVEL (GW), continued.
@ 80.0 feet: becomes well cemented.

@ 90.0 feet: becomes moderately cemented.

@ 93.0 feet: water production is approximately 10 gpm.

@ 113.0 to 130.0 feet: increasing black, basaltic, and light
yellowish brown quartzitic sand, fine to coarse, well
graded.

&

EMCON

REMARKS

{1} C = cutting sample cotlected with fine-mesh sieve. (2) Water samples collected at 157 feet and 175 feet. (3) Open
triangle = approximate depth at which water was encountered during drilling. Black triangle = water level in completed well.
(4) Borehole was drilled with an air rotary rig; 10-inch bit, threaded casing to 155 feet, open hole to 175 feet.

40683-008.027.FAIRV.sa:6.10/09/97...FAIRV




LOG OF EXPLORATORY BORING )
PROJECT NAME Cascade Corporation BORING NO. EMC-Z(usg)ﬂ
LOCATION Troutdale, Oregon PAGE 4 0F5
DRILLED BY Staco Well Services GROUND ELEV. 52.9°
DRILL METHOD Air Rotary TOTAL DEPTH 175.00'
LOGGED BY Bob Williams DATE COMPLETED 09/11/97
SAMPLE SAMPLE 3%
NUMBER vee |2z =zp| 4 22 gz LITHOLOGIC
R g g 22 DESCRIPTION
€34 0z| « a8 £8
24 C i —= 5:—"0 4. ;‘:Zgﬁy 49.0 to 130.0 feet; SANDY GRAVEL (GW), continued.
[ —i= =70 %0
: = | =lrol
» —=| Eleao
- —_— —fo . .0 .
L e IE| EFera
25 c | 1=z Feow
- A= [=%¢ %9
- O=| [=Fe<es
u —_=| =94 94
X —=| =
: ! —A=! =lZe %9
26 C - 130 — = = "7d 130.0 to 148.5 feet: INTERBEDDED SILTSTONE,
- :—::_ =] :0 SANDSTONE, and CONGLOMERATE (ML/SW/GW),
27 C - == =l ;b{’g clayey siltstone is light brown to gray; black basaltic to
[ ] =] :°'j9‘1 yellowish-white quartzitic, micaceous sand, very fine to
[ - = ;g:bf coarse-grained, subangular to rounded grains; gravel has
08 - c - 135 —= =]||i 1 clasts of dark basalt and white to yellow quartz,
- — =|||{|?0 subrounded to rounded. (CONFINING UNIT 2
- —] =1|||l’x4 EQUIVALENT)
29 C 9 = = 54\ @ 130.0 feet: primarily light brown siltstone (80 percent
[ ] = f,ﬂ fines, 10 percent sand, 10 percent gravel).
C 140 — = :o';? @ 132.0 feet: conglomerate and sand increase as siitstone
30 C - —] = ~0j5 decreases; siltstone changes color from light brown to
- —1= = <S5 light gray (5 percent fines, 40 percent sand, 50 percent
- —=1 =lllites gravel).
31 c - == = °g< @ 135.0 feet: increase in percentage of light gray siltstone
32 c [ = ;_—:— f-;@ and clayey, silty, very fine-grained and micaceous
— 145 =| =423 sandstone (10 percent fines, 20 percent sand, 70 percent
- = =] 2.0 gravel).
- =| |=] if'i‘ @ 137.5 feet: decrease in very fine sandstone and increase
33 C - —_=| 1= o”O in coarse sand; primarily gravel; water production at
34 c [ =] 1 =Pretsd 50 gpm (10 percent fines, 20 percent sand, 70 percent
L 150 — = _:—:;iaiiojj_oifoj gravel).
35 C - —=| [={%-%{|@ 140.0 to 143.0 feet: primarily gravel and fine to coarse
- —=| = ¢ ;" sand with trace fine grained silty sandstone (560 percent
36 c — —=| =g 8 sand, 50 percent gravel).
i R n 5]93'614;) @ 144.0 feet: percentage of fine sandstone increases; light
- ] ) ‘JOOQ"OO gray (10 percent fines, 40 percent sand, 50 percent
— 1556 — R SR gravel).
- — ;bjg;ojb @ 147.0 feet: fine sandstone becomes more indurated, light i
L — = Pt d brown to yellowish green (50 percent sand, 50 percent
37 C [ -—1 1o gravel).
i —]- - & "[#s’2{ @ 148.0 feet: thin zone of light gray siltstone; increased
160 —. =080 amount of cemented sandstone on gravel clasts
/\ REMARKS
(1) C = cutting sample collected with fine-mesh sieve. (2) Water samples collected at 157 feet and 175 feet. {3) Open
triangle = approximate depth at which water was encountered during drifling. Black triangle = water level in completed well.
@ (4) Borehole was drilled with an air rotary rig; 10-inch bit, threaded casing to 155 feet, open hole to 175 feet.
LEMCON 40683-008.027.FAIRV .5a:6.10/09/97...FAIRV




LOG OF EXPLORATORY BORING

(1) C = cutting sample collected with fine-mesh sieve. (2) Water samples collected at 157 feet and 175 feet. (3) Open
triangle = approximate depth at which water was encountered during drilling. Black triangle = water level in completed well.
{4) Barehole was drilled with an air rotary rig; 10-inch bit, threaded casing to 155 feet, open hole to 175 feet.

40683-008.027.FAIRV.sa:6.10/09/97..FAIRV
M

PROJECT NAME Cascade Corporation BORING NO. EMC-2(usg
LOCATION Troutdale, Oregon PAGE 50F5
DRILLED BY Staco Well Services GROUND ELEV. 52.9'
DRILL METHOD Air Rotary TOTAL DEPTH 175.00’
LOGGED BY Bob Williams DATE COMPLETED 09/11/97
SAMPLE SAMPLE 1)
NUMBER e |Sxelzt| @ 28 gz LITHOLOGIC
355 Ed| & g E 23 DESCRIPTION
2o 02| % a £8
- —E ;‘}7135;?‘_ (10 percent fines, 40 percent sand, 50 percent gravel).
[ g A= R };_ﬁ-);;lﬁ 148.5 to 175.0 feet: SANDY GRAVEL (GW), black basaltic
— . R — A VAN and light yellowish brown quartzitic gravel, fine to coarse,
38 C - GO — R Y well graded, subangular to rounded with black to light
= — B gl brown-yellow basaltic and quartzitic sand, subangular to
39 C - 165 R d-b_éf’z‘u rounded, fine to medium, well graded, moderate to well
i —-E 17029  cemented, trace brown silt. (SAND AND GRAVEL
[ e ib‘.’gib‘?.‘ AQUIFER)
40 c - —] ;-,'5 ;“’-ﬁ @ 157.0 feet: increased percentage of sand.
- —] 0.4 -0 @ 165.0 feet: increased percentage of sand.
— 170 — ° o
41 c I = | '
L — == @ 172.0 feet: decreasing cementation.
42 C r —
) - — @ 175.0 feet: water production up to 75 gpm with 20 feet
43 c | 175 =] \ of open hole. /]
- —] Total depth drilled = 175.0 feet.
— —] Total depth sampled = 175.0 feet.
— 180 — WELL COMPLETION DETAILS: s
r — 0 to 157.0 feet: 4-inch-diameter, flush-threaded, Schedule
- — 40 PVC blank riser pipe.
L~ ] 157.0 to 167.0 feet: 4-inch-diameter, flush-threaded,
[ _— Schedule 40 PVC well screen with 0.040-inch,
185 — machine-cut, slots.
- ] 167.0 to 168.0 feet: 4-inch-diameter, Schedule 40 PVC
- — sump.
[ ] 0 to 3.0 feet: 3/8-inch bentonite chips hydrated with
[ — potable water.
- 190 — 3.0 to 163.0 feet: Bentonite grout.
- —_] 153.0 to 155.0 feet: 20 mesh sand.
- — 155.0 to 168.0 feet: 8 - 12 mesh silica sand. \
[ ] 168.0 to 171.0 feet: 3/8-inch bentonite chips.
[ ] 171.0 to 175.0 feet: Slough {native material).
- 195 —
——200
REMARKS




&

WELL DETAILS

EMC-2(usg)

Project Number: 40683-008.027 Task 6 Boring/Well No.:
Client Name: Cascade Corporation Top of Casing Elev.: 54.93
Project Name: TSA Remedy Ground Surface Elev.: 52.9
Location: Troutdale, Oregon Installation Date: 9/11/97
Driller: Staco Well Services Permit/Start Card No.: 104252
=@ == EXPLORATORY BORING
‘8’._8.’ ks E A. Total depth: 175 ft.
Q\ ' og M&£ B. Diameter: 10 in.
=~ _ ) 0.0 52.9 Drilling method: Air Rotary
. Gl : . a : WELL CONSTRUCTION
s “ E@L 3.0 499 C. Well casing length: 168  ft.
7y Well casing material: Schedule 80 PVC
D. Well casing diameter: 4 in.
D E. Well screen length: 10 ft.
T ) Well screen type: MS PVC
I Well screen slot size: 0.040 in
F. Well sump/end cap length: 1.0 ft.
G. Surface seal thickness: 3 ft. v
| 153.0 -100.1 :-l iurface seal m.aterialz . Bentonite chips
¢ 4 - . Annular seal thickness: 153  ft.
Ky / / L 1550 102.1 J. Annular seal material: Bentonite grout
A 1 ':"-.."‘-_:,f'. 157.0 -104.1 K. Filter pack seal thickness: 2 ft.
ry R —— P L. Filter pack seal material: ~ #20 Silica sand
M. Sand pack thickness: 13 ft
® N. Sand pack material: 8-12 Silica sand
B O. Bottom material thickness: 3 ft.
M E S P. Bottom material: Bentonite+slough
Q. Vault box type: Flush mount
Well centralizer depths: 37 ft.
167.0 -114.1 77 ft.
v F£ s iy 1680 -115d 17__ft
v el 168.0 -115.1 157 ft.
! 0“ /////@ 175.0 -122.1 167 ft.
|e—B—| NOTES: MS PVC = machine slotted polyvinyl
chloride.
Bottom material includes bentonite chips from 168.0
to 171.0 and native material slough from 171.0 to
Installed by: Bob Williams 175.0 ft.
Reviewed by: Eric Tuppan
Date: 10/10/1997

PAUJAGEOLOGY\CASCADE\0683-008.027\EMC2DTAL.DOC\RKW
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1898 Oregon HWater Resocurces Department GRID Page

2

STATE OF OREGDN

W ORING
equired by ORS 537.765

DEC 23 1997

SALEM, OREGON

mulT
L REPORT: r aesources peet. SHID

o WD TDFLI3Y
Start Card #__ /0¥ 45 2~

(l) OWNER/PROJECT:

wm Cagcade Corporat;on

JQ._B.QJL.ZOHW

wm:.notMC, 2

~a Portland e OR 2 97220

———

(2) TYPE OF WORK:

(6) LOCATION OF WELL By legal deacription

“‘Well Liotetion: Comnty__MAcion

Township_1N _(MNor$)Rmge IE __(Eor'W) Semion 29

1.._NE 4o SE___ 1/4 of above seciion,

2, Strees address of well jocition
2201 NE 20lst.

By whom? Vsl €977

Depth of sirata to be snalyzad. From.

Remarks:

fLto i 8

Name of supervizing Geologin/Enginecr EMien Laltin

g

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT

{R New conmruction ] Repair [ Recondition 3. Tas lot sumber of well Jocation __ 35
[0 Couversion [ Despwing ] Abaadonment 4. ATTACH MAP WITH LOCATION IDENTIFIED.
(3 DRILLING METHOD iTIC WATERLEVEL: - ‘ 2-97
(3 Rotmy Alr ] Rotary Mod  [T] Cable R below lmsd mstece, - Duie__ 9~/ -2
[] Hollow Stem Auger [ Other Anesian Prum_"_lbhq.h. Date, -
4) BORE HOLE CONSTRUCTION
( Yo No (5) WATER BEARING ZONES:
Special Standaeds I 1] Depthof complescd well___ 168 A Dﬂnmh-uwﬁmbmd
(—- . : " Fem To B Plow Rate SWL
‘ J et ————-—Losckilg cap 40 /30 60gpm 38.5
) 170 75 | 28 41.2
Protective CASINg w—— it~ Prowective
post
r Land smface .
7 / 2 ; (9) WELL LOG: Groundelovation____
Moniment Lo p S Crmtast morrormmnt T Wil From To WL
“?;Z 7 dinnor A8 '{ Top sbil 0 1
7 el BYE [ si1t brown 1 19
y 0O ®m O | Sand gtone black } .19 49
A Lioer ,ﬁ.:ml.a_ceun.t-ld—_AQ_ll 30
~ damorw______in. $ilt stone lightH 130
.. Seal 3 Welded Threaded Gloed | Gravela cementead — _|L48_5
A O B O |fravels cemented [148.5 175
ell seal:
Borehole diameter
C — ¥ _ _
: Dentoie plug ot least 2 . deick
Piter — E2 - ===
pack z PVC
sesin)
4135 miervat ):
(-.' To < o From_157 To_167
168 # Froma .To
— Fikter pack: :
Material Date 8-28-97 Compleied 9-12-97
M ergand— oS =L 8= —
e Sigp SoSo {uboaded) Monior Well Constractor Cartification:
(5) WELL TEST: 1 centify that the work 1 performad on the constraction, aheration, or
o . . . abmadonment of this well it in complisnce with Ovegos well constructi
[JPump [Baitec O Ax (] Flowing Ariesian standards, Muudmﬂfmmwm.mmmarm
ijuh’lily Yicld GPM knowledge and belie.
gnductivity, PH Signed » g.wuc NomberZ235F
Yempersture of watsr________"F/C Depth antesian flow found . %
Was water analysis done? EY.. Cne (bonded) Moni ell Certification:

siruction, alizration, ov shandosment

g the construction dates reported sbove, All
is in compliance with Oregon well construction
10 the best of my kmowledge and behet.

MWC Nmbgmf'?

SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER

6\4C? Aus 9
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