Geosyntec®

consultants

9 October 2019

Mr. Kenneth Thiessen

Oregon Department of Environmental Quality
700 NE Multnomah St., Suite #600

Portland, Oregon 97232

Subject:  Well Decommissioning Work Plan
East Multnomah County Troutdale Sandstone Aquifer Remedy
Fairview, Oregon
ECSI No. 1479

Dear Ken:

Geosyntec Consultants (Geosyntec) and Landau Associates (LAI) have prepared this Work Plan
for well decommissioning as part of the East Multnomah County (EMC) Troutdale Sandstone
Aquifer (TSA) remedy being conducted jointly by Cascade Corporation (Cascade) and The Boeing
Company (Boeing). The TSA remedy is being implemented under the Oregon State Department
of Environmental Quality (DEQ) Consent Order No. WMCSR-NWR-96-08 (DEQ, 1997). This
Work Plan provides the procedures and schedule to decommission four groundwater monitoring
wells [BOP-22R(ds), BOP-60R(ds), CMW-8(dg), and CMW-10(dg)]. The locations of the wells
are shown on Figure 1.

Decommissioning of these wells was recommended in the 2018 TSA Annual Report (Geosyntec,
LAI SSPA, 2019), which was approved by DEQ on 3 July 2019 (DEQ, 2019). Decommissioning
was recommended for these wells because concentrations of volatile organic compounds (VOCs)
met the TSA criteria for well decommissioning over multiple rounds of sampling. Trichloroethene
(TCE) is the dominant VOC by mass and continues to be used to evaluate the performance of the
remedy. Water quality restoration has been achieved in the vicinity of these wells.

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. Well
location and construction information are summarized below, and boring and well construction
logs are provided in Attachment 1. Surveyed elevations datum and projection are North American
Datum of 1983 (NADS3), Oregon State Plane-North Zone.
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BOP-22R(ds): Monitoring well BOP-22R(ds) is located along the western property
boundary of the Boeing facility and south of NE Sandy Boulevard. The well was installed
in 2008 as a replacement to well BOP-22(ds), which had evidence of a possible leaking
well seal. Replacement well BOP-22R(ds) is a flush-mount well and is constructed with
2-inch diameter, schedule 80 (SCH 80) PVC with a screen installed in the Upper TSA from
243 to 263 feet below ground surface (ft bgs). The total depth of the boring is 310 ft bgs,
with the interval below the screen being backfilled with bentonite grout.

BOP-60R(ds): Monitoring well BOP-60R(ds) is located on the Boeing facility property
near the southwestern corner of Building 85-001 and was installed in 2010 as a replacement
well to BOP-60(ds), which had evidence of possible leakage through the well seal.
Replacement well BOP-60R(ds) is installed with a flush-mount protective casing and is
constructed of 2-inch diameter SCH 80 PVC piping with a screened interval in the Upper
TSA from 155 to 165 ft bgs. The total depth of the boring is 165.5 ft bgs.

CMW-8(dg): Monitoring well CMW-8(dg) is located south of and adjacent to Interstate
84 (I-84) on Union Pacific Railroad Company property. Monitoring well CMW-8(dg) was
installed in 1990 and has a flush grade protective well vault with a locking cap with 12-inch
steel outer casing that extends from 2 to 60 ft bgs. Well casing is 4-inch SCH 80 PVC
screened from 178 to 193 ft bgs in the Lower TSA with a 3-foot sump. The total depth of
the boring is 199.1 ft bgs.

CMW-10(dg): Monitoring well CMW-10(dg) is located south of and adjacent to 1-84 on
Union Pacific Railroad Company property, approximately 530 ft. east of CMW-8(dg).
Monitoring well CMW-10(dg) was installed in 1990 and has a flush grade protective well
vault with a locking cap with 10-inch outer casing that extends from 2 to 60 ft bgs. Well
casing is 2.5-inch SCH 80 PVC screened from 189 to 204 ft bgs in the Lower TSA with a
2.5-foot sump. The total depth of the boring is 210 ft. bgs.

Groundwater samples were last collected in 2017 from wells BOP-22R(ds), BOP-60R(ds), and
CMW-8(dg), and in 1999 from CMW-10(dg). TCE concentrations have been consistently below
the laboratory reporting limit at BOP-22R(ds) since December 2009 and at CMW-8(dg) since
August 2007. TCE concentrations at CMW-10(dg) have been below the cleanup level
(5 micrograms per liter [ug/L]) in four of the five last monitoring events (1997-1999), while TCE
concentrations at BOP-60R(ds) have consistently been below the cleanup level since sampling
began in 2010. The historical VOC concentrations from the groundwater monitoring wells are
summarized in Table 2.
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METHODOLOGY

The Oregon Water Resources Department (OWRD) provided approval for the special standard
requests to backfill in place for the four wells. The OWRD approvals are presented in
Attachment 2.

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. The utility location survey will include UPRR
specific requirements for notification and locating potential underground fiber optic cables
for wells CMW-8(dg) and CMW-10(dg).

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.

e Provide notification to DEQ of the schedule for field activities.

Well decommissioning procedures will be conducted in accordance with applicable Oregon
Administrative Rules (OARs) outlined in OAR 690-240 using an Oregon Licensed Driller, as
summarized in the following section.

Decommissioned in Place

The four groundwater monitoring wells [BOP-22R(ds), BOP-60R(ds), CMW-8(dg), and
CMW-10(dg)] will be decommissioned in place by backfilling with bentonite grout.
Decommissioning methods will be conducted in accordance with OAR 690-240-0510(2) and will
follow the general steps outlined below:

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

e The well will be decommissioned by filling the well from the bottom up with a bentonite
grout slurry that meets the requirements of OAR 690-240-0475.

e The well casing will then be cut below grade, as compatible with the local site conditions
and land practices.

e The holes/excavations at the ground surface (former monument area) will be backfilled
with gravel or as determined by the property owner, and the ground surface will be finished
to match surrounding areas.

e Upon completion of the well decommissioning, the decommissioning materials and debris
will be removed and disposed at a permitted landfill.
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SITE CLEANUP AND WASTE MANAGEMENT

Metal and concrete removed from the well will be disposed of or recycled at an appropriate solid
waste or recycling facility. Displaced water or decontamination water collected and/or generated
during decommissioning will be temporarily stored in 55-gallon drums or water storage totes.
Solids in the water will be allowed to settle out, and the water will be transferred to the appropriate
groundwater treatment systems under existing National Pollutant Discharge Elimination System
permits. Water from wells BOP-22R(ds) and BOP-60R(ds) will be routed to the Boeing
groundwater treatment system, while water generated from wells CMW-8(dg) and CMW-10(dg)
will be routed to the TSA central treatment system. Remaining solids will remain in soil drums,
characterized for disposal, and once approved transported off-site for disposal at a permitted
landfill.

NOTIFICATION AND SCHEDULE

DEQ will be notified via email prior to, and upon the completion of, the well decommissioning;
however, decommissioning is currently slated for early November 2019 and are anticipated to
require two to three days to complete. Notification information will include the following, in
accordance with OAR 690-240-0510(6) (notification requirements):

e Well identification information;
e Decommissioning methodology;
e Amount and type of sealant/backfill material (i.e. bentonite grout) used; and

e Other information required by the DEQ.

Well decommissioning activities will also be reported in the 2019 TSA Annual Report. The
completion notification email will be sent to DEQ within two weeks after decommissioning
activities are completed.
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CLOSURE

We look forward to your review and approval of this Work Plan. Please contact us with any
questions regarding this Work Plan or if you need additional information.

Sincerely,
Cindy Bartlett, R.G. Brent Miller, P.E.
Geosyntec Consultants Geosyntec Consultants

Christine Kimmel, L.G.
Landau Associates

Cc: Jason Hegdahl, Cascade Corporation
Debbie Taege, The Boeing Company
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Table 1
Well Construction Summary
Monitoring Well Decommissioning Work Plan

East Multnomah County TSA Remedy

Stratigraphic | Survey Data | Survey Data Ground | Measuring | Screen | Screen | Screen Screen Screen Well Well Well Depth Boring Borin Casin Date Section,
Well Name Well Type | Well Tag Ugnitp Eastir}wl () Northi):'n () Surface Point Top Bottom | Top Elev | Bottom Elev | Length | Diameter Material (ftb SF; Depth Diametger Materigl Completed Property Owner Township, & Notes Analytical Summary
9 9 | wmsL) | tmsL) | (ftbgs) | (ftbgs) | (tMsL) | (ft MsL) () | (inches) 9 (ft bgs) P Range
Modified from above grade toflush |rog (g giher VOCS) <0.50 pgiL in 34 of 36
Monitoring 12" (185 ft) mount in 01/2009 and re-surveyed; |, jje from 2008-2018; TCE ranged from 30
BOP-22R(ds) notag | Upper TSA | 7697050.528 | 691019.5093 | 84.2 82.91 243 263 -158.8 -178.8 20 2 PVC 265 310 . ? 10/14/2008 S29 T1N R3E |prior measuring point elev of 86.19 ; "
Well 6" (310 ft) undated to 82.91. Replacement well for ug/l in 2008 up to 0.20 g/l in 2018, and was
B%P—Zz o P below detection limits (0.5, 1.0) from 2009-2018.
The Boeing Company ,
TCE (& other VOCs) <0.50 pg/L in 12 of 28
Monitoring 8" (103 ft) ” samples from 2010-2017; TCE ranged from 2.5
BOP-60R(ds) Well L102850 | Upper TSA | 7697726.613 | 690503.5041 | 83.16 82.8 155 165 -71.84 -81.84 10 2 S80 PVC 165 165.5 6" (165.5 ft) ? 3/3/2010 S29 T1N R3E |Replacement well for BOP-60ds ug/l in 2011 up to 0.20 pg/l in 2017, and was
below detection limits (0.5, 1.0) from 2012-2017.
Monitorin 16" (50 ft) Well s located on Union Pacific :aCrE (Iisoft:)?; \1/8;5:)2;?.75.0%%;: sesz?c?m 6.0
CMW-8(dg) 9 no tag Lower TSA | 7700075.66 689028.28 137 136.21 178 193 -41 -56 15 4 S80 PVC 196 199.1 12" (141 ft) Steel 4/2/1990 S29 T1N R3E |Railroad property, adjacent to |-84 p i 9 ’
Well 10" (199.1 ft) . . . eastbound lanes ug/lin 1990 up to 80 pg/l in 1997, and was
: Union Pacific Railroad : below detection limits (0.5, 1.0) from 2007-2017.
Contact: Gary Honeyman,
Manager Environmental Site TCE (& other VOCs) <0.50 ug/L in 2 of 24
. Remediation . . . samples from 1990 to 1999. TCE ranged from
Monitoring 10° (68 f1) Phone: (307) 745-6532 Wellis located on Union Pacific 25 pg/l in 1990 up to 61 pg/l in 1996. TCE
CMW-10(dg) no tag Lower TSA | 7700589.45 688923.88 135.3 135.05 189 204 -53.7 -68.7 15 2.5 S80 PVC 206.5 210 8" (167 ft) ? 5/14/1990 S29 T1N R3E |Railroad property, adjacent to |-84 ) .
Well " concentrations were 1.6 and 1.9 pg/l in 1998
6" (210 ft) eastbound lanes. .
and 1999, the last two years this well was
sampled.
Notes:

Survey Data coordinates are NAD83, Oregon State Plane-North Zone

TSA = Troutdale Sandstone Aquifer

bgs = below ground surface

ft = feet

PVC = polyvinyl chloride
MSL = mean sea level
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Table 2
Groundwater VOC Results Summary
Monitoring Well Decommissioning Work Plan
East Multnomah County TSA Remedy

Aquifer Monitoring Trichloro Tetrachloro c,l s-1,2- 1,1-Dichloro Vinyl
Zone Well ID Date Sampled ethene (TCE) | ethene (PCE) D(:tclil‘:;)lzo ethene Chlor)i’de Sample ID Notes
Upper BOP-22Rds 10/27/2008 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP22R(ds)-102708;20081027
Upper BOP-22Rds 11/14/2008 30 0.40 2.7 1.0 <2.0 BOP-22Rds;BOP-22RDS-1108;20081114 VP
Upper BOP-22Rds 11/14/2008 <0.50 <0.50 <0.50 <0.50 <0.50 BOP-22Rds;BOP22Rds-246;20081114 VP
Upper BOP-22Rds 11/14/2008 <0.50 <0.50 <0.50 <0.50 <0.50 BOP-22Rds;BOP22Rds-251;20081114 VP
Upper BOP-22Rds 11/14/2008 <0.50 <0.50 <0.50 <0.50 <0.50 BOP-22Rds;BOP22Rds-255;20081114 VP
Upper BOP-22Rds 11/14/2008 <0.50 <0.50 <0.50 <0.50 <0.50 BOP-22Rds;BOP22Rds-260;20081114 VP
Upper BOP-22Rds 11/14/2008 <0.50 <0.50 <0.50 <0.50 <0.50 BOP-22Rds;BOP22Rds-264;20081114 VP
Upper BOP-22Rds 12/3/2008 0.20 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP22R(ds)081203;20081203
Upper BOP-22Rds 12/11/2008 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22R(ds);20081211
Upper BOP-22Rds 3/17/2009 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22Rds;20090317
Upper BOP-22Rds 5/8/2009 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA3-0509;20090508
Upper BOP-22Rds 8/7/2009 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA6-0809;20090807
Upper BOP-22Rds 11/12/2009 1.8 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSAS5-1109;20091112
Upper BOP-22Rds 12/30/2009 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP22Rds;20091230
Upper BOP-22Rds 2/4/2010 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA2-0210;20100204
Upper BOP-22Rds 2/4/2010 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA12-0210;20100204 1
Upper BOP-22Rds 5/5/2010 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA3-0510;20100505
Upper BOP-22Rds 8/18/2010 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA6-0810;20100818
Upper BOP-22Rds 11/11/2010 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA3-1110;20101111
Upper BOP-22Rds 2/8/2011 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA2-0211;20110208
Upper BOP-22Rds 5/5/2011 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA3-0511;20110505
Upper BOP-22Rds 8/4/2011 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA6-0811;20110804
Upper BOP-22Rds 11/2/2011 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA3-1111;20111102
Upper BOP-22Rds 2/22/2012 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP TSA2-0212;20120222
Upper BOP-22Rds 5/4/2012 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA3-0512;20120504
Upper BOP-22Rds 8/3/2012 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOPTSA6-0812;20120803
Upper BOP-22Rds 2/5/2013 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22R(ds)-0213;20130205
Upper BOP-22Rds 8/5/2013 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22Rds-0813;20130805
Upper BOP-22Rds 8/6/2014 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22R(ds)-0814;20140806
Upper BOP-22Rds 8/6/2015 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22R(ds)-0815;20150806
Upper BOP-22Rds 11/5/2015 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22Rds;BOP-22Rds-1115;20151105
Upper BOP-22Rds 8/8/2016 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22RDS;BOP-22RDS-0816;20160808
Upper BOP-22Rds 3/13/2017 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22RDS-0317
Upper BOP-22Rds 8/7/2017 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-22RDS-0817
Upper BOP-60Rds 3/24/2010 0.90 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60R(ds)(155);20100324 VP
Upper BOP-60Rds 3/24/2010 0.80 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60R(ds)(159);20100324 VP
Upper BOP-60Rds 3/24/2010 0.80 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60R(ds)(163);20100324 VP
Upper BOP-60Rds 5/5/2010 1.1 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0510 155;20100505 VP
Upper BOP-60Rds 5/5/2010 0.90 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0510 159;20100505 VP
Upper BOP-60Rds 5/5/2010 0.80 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0510 163;20100505 VP
Upper BOP-60Rds 8/19/2010 2.2 <2.0 0.30 <2.0 <2.0 BOP-60Rds;BOPTSA14-0810-155;20100819 VP
Upper BOP-60Rds 8/19/2010 0.80 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA14-0810-159;20100819 VP
Upper BOP-60Rds 8/19/2010 0.80 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA14-0810-163;20100819 VP
Upper BOP-60Rds 11/11/2010 0.90 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-1110(155);20101111 VP
Upper BOP-60Rds 11/11/2010 0.30 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-1110(159);20101111 VP
Upper BOP-60Rds 11/11/2010 0.70 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-1110(163);20101111 VP
Upper BOP-60Rds 2/8/2011 2.3 <2.0 0.30 <2.0 <2.0 BOP-60Rds;BOPTSAS5-0211(155);20110208 VP
Upper BOP-60Rds 2/8/2011 2.5 <2.0 0.30 <2.0 <2.0 BOP-60Rds;BOPTSAS5-0211(159);20110208 VP
Upper BOP-60Rds 2/8/2011 2.4 <2.0 0.30 <2.0 <2.0 BOP-60Rds;BOPTSAS5-0211(163);20110208 VP
Upper BOP-60Rds 5/5/2011 0.80 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0511(155);20110505 VP
Upper BOP-60Rds 5/5/2011 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0511(159);20110505 VP
Upper BOP-60Rds 5/5/2011 0.30 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0511(163);20110505 VP
Upper BOP-60Rds 8/4/2011 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA13-0811;20110804
Upper BOP-60Rds 11/3/2011 0.50 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-1111;20111103
Upper BOP-60Rds 2/22/2012 1.2 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP TSA5-0212;20120222
Upper BOP-60Rds 5/4/2012 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA4-0512;20120504
Upper BOP-60Rds 8/3/2012 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOPTSA13-0812;20120803
Upper BOP-60Rds 2/5/2013 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60Rds-0213;20130205
Upper BOP-60Rds 8/5/2013 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60Rds-0813;20130805
Upper BOP-60Rds 8/12/2014 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60R(ds)-0814;20140812
Upper BOP-60Rds 8/6/2015 0.40 <2.0 <2.0 <2.0 <2.0 BOP-60Rds;BOP-60R(ds)-0815;20150806
Upper BOP-60Rds 8/7/2017 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-60RDS-0817
Upper BOP-60Rds 8/7/2017 <2.0 <2.0 <2.0 <2.0 <2.0 BOP-Y-0817 1
Lower CMW-8dg 3/30/1990 6.0 CMW-8dg;IB-8d;19900330
Lower CMW-8dg 6/27/1990 12 CMW-8dg;;19900627
Lower CMW-8dg 4/2/1991 14 <0.50 <0.50 <0.50 <0.50 CMW-8dg;;19910402
Lower CMW-8dg 2/15/1992 29 0.50 <0.50 <0.50 <0.50 CMW-8dg;;19920215
Lower CMW-8dg 5/27/1992 29 1.2 0.80 <0.50 <0.50 CMW-8dg;;19920527
Lower CMW-8dg 9/1/1992 31J <0.50J <0.50J <0.50J <0.50J CMW-8dg;;19920901
Lower CMW-8dg 11/18/1992 24 <0.50 <0.50 <0.50 <0.50 CMW-8dg;;19921118
Lower CMW-8dg 2/23/1993 43 1.1 <0.50 <0.50 <0.50 CMW-8dg;;19930223
Lower CMW-8dg 5/20/1993 35 3.4 <0.50 <0.50 <0.50 CMW-8dg;;19930520
Lower CMW-8dg 8/23/1993 25 0.60 <0.50 <0.50 <0.50 CMW-8dg;;19930823
Lower CMW-8dg 11/9/1993 34 1.5 0.70 <0.50 <0.50 CMW-8dg;;19931109
Lower CMW-8dg 2/14/1994 37 1.6 1.0 <1.0 <0.50 CMW-8dg;;19940214
Lower CMW-8dg 5/25/1994 32 1.0 1.0 <1.0 <0.50 CMW-8dg;;19940525
Lower CMW-8dg 8/15/1994 43 2.0 1.3 <1.0 <0.50 CMW-8dg;;19940815
Lower CMW-8dg 12/2/1994 36 1.4 1.3 <0.50 <0.50 CMW-8dg;;19941202
Lower CMW-8dg 2/21/1995 15 <0.50 0.90 <0.50 <0.50 CMW-8dg;;19950221
Lower CMW-8dg 5/15/1995 43 1.9 1.8 <0.50 <0.50 CMW-8dg;;19950515 1
Lower CMW-8dg 5/15/1995 45 2.1 1.9 <0.50 <0.50 CMW-8dg;;19950515
Lower CMW-8dg 8/22/1995 54 23 2.2 <0.50 <0.50 CMW-8dg;;19950822
Lower CMW-8dg 8/22/1995 55 1.7 1.7 <1.0 <2.0 CMW-8dg;Split Sample; 19950822 1
Lower CMW-8dg 11/20/1995 50 1.8 2.1 <0.50 <0.50 CMW-8dg;;19951120
Lower CMW-8dg 2/20/1996 53 2.0 2.4 <0.50 <0.50 CMW-8dg;;19960220
Lower CMW-8dg 8/12/1996 69 2.6 2.8 <0.50 CMW-8dg;;19960812

VOCs Groundwater Decommission WP
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Table 2

Groundwater VOC Results Summary

Monitoring Well Decommissioning Work Plan

East Multnomah County TSA Remedy

Aquifer Monitoring Trichloro Tetrachloro c,l s-1,2- 1,1-Dichloro Vinyl
Zone Well ID Date Sampled ethene (TCE) | ethene (PCE) D(:tclil‘:;)lzo ethene Chlor)i’de Sample ID Notes
Lower CMW-8dg 5/22/1997 80 33 4.3 <0.50 <0.50 CMW-8dg;;19970522
Lower CMW-8dg 8/19/1997 60 2.1 3.8 <0.50 <0.50 CMW-8dg;;19970819
Lower CMW-8dg 2/26/1998 40 1.7 1.6 <0.50 <0.50 CMW-8dg;;19980226
Lower CMW-8dg 8/24/1998 30 0.90 1.1 <0.50 <0.50 CMW-8dg;;19980824
Lower CMW-8dg 2/26/1999 24 0.90 0.90 <0.50 <0.50 CMW-8dg;;19990226
Lower CMW-8dg 8/20/1999 13 <0.50 <0.50 <0.50 CMW-8dg;;19990820
Lower CMW-8dg 8/20/1999 12 <0.50 <0.50 <0.50 CMW-8dg;;19990820 1
Lower CMW-8dg 2/8/2000 8.0 <0.50 <0.50 <0.50 CMW-8dg;;20000208
Lower CMW-8dg 2/8/2000 7.9 <0.50 <0.50 <0.50 CMW-8dg;;20000208 1
Lower CMW-8dg 8/7/2000 9.6 <0.50 <0.50 <0.50 CMW-8dg;;20000807
Lower CMW-8dg 8/7/2000 9.7 <0.50 <0.50 < (.50 CMW-8dg;;20000807 1
Lower CMW-8dg 2/12/2001 20 1.3 0.70 <0.50 <0.50 CMW-8dg;:MW-8(dg);20010212
Lower CMW-8dg 2/12/2001 20 1.3 0.70 <0.50 <0.50 CMW-8dg;MW-8(dg)-Dup;20010212 1
Lower CMW-8dg 5/7/2001 23 1.3 0.85 <0.50 <0.50 CMW-8dg:MW-8(dg);20010507
Lower CMW-8dg 8/8/2001 29 1.5 0.78 <0.50 <0.50 CMW-8dg:MW-8(dg);20010808
Lower CMW-8dg 8/8/2001 29 1.4 0.76 <0.50 <0.50 CMW-8dg;MW-8(dg)-Dup;20010808 1
Lower CMW-8dg 11/13/2001 19 1.0 0.62 <0.50 <0.50 CMW-8dg:MW-8(dg);20011113
Lower CMW-8dg 2/14/2002 26 1.3 0.69 <0.50 <0.50 CMW-8dg:MW-8(dg);20020214
Lower CMW-8dg 2/14/2002 24 1.1 0.58 <0.50 <0.50 CMW-8dg:MW-8(dg)-Dup;20020214 1
Lower CMW-8dg 5/6/2002 21 1.2 0.65 <0.50 <0.50 CMW-8dg:MW-8(dg);20020506
Lower CMW-8dg 8/14/2002 11 0.67 <0.50 <0.50 <0.50 CMW-8dg:MW-8(dg);20020814
Lower CMW-8dg 8/14/2002 12 0.64 <0.50 <0.50 <0.50 CMW-8dg;:MW-8(dg)-Dup;20020814 1
Lower CMW-8dg 2/19/2003 2.5 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20030219
Lower CMW-8dg 2/19/2003 2.7 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg)-Dup;20030219 1
Lower CMW-8dg 8/14/2003 1.5 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20030814
Lower CMW-8dg 8/14/2003 1.5 <0.50 <0.50 <0.50 <0.50 CMW-8dg:MW-8(dg) -Dup;20030814 1
Lower CMW-8dg 2/17/2004 6.9 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20040217
Lower CMW-8dg 2/17/2004 7.1 <0.50 <0.50 <0.50 <0.50 CMW-8dg:MW-8(dg) -Dup;20040217 1
Lower CMW-8dg 8/12/2004 8.9 0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20040812
Lower CMW-8dg 8/12/2004 9.0 0.52 <0.50 <0.50 <0.50 CMW-8dg:MW-8(dg) -Dup;20040812 1
Lower CMW-8dg 2/9/2005 7.4 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20050209
Lower CMW-8dg 8/17/2005 4.1 <0.50 <0.50 <0.50 <0.50 CMW-8dg;:MW-8(dg);20050817
Lower CMW-8dg 8/17/2005 4.1 <0.50 <0.50 <0.50 <0.50 CMW-8dg;:MW-8(dg) -Dup;20050817 1
Lower CMW-8dg 2/7/2006 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-8dg:MW-8(dg);20060207
Lower CMW-8dg 2/7/2006 0.82 <0.50 <0.50 <0.50 <0.50 CMW-8dg:MW-8(dg);20060207 1
Lower CMW-8dg 5/10/2006 1.2 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20060510
Lower CMW-8dg 5/10/2006 1.4 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20060510 1
Lower CMW-8dg 8/14/2006 1.2 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20060814
Lower CMW-8dg 8/14/2006 1.2 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg) -Dup;20060814 1
Lower CMW-8dg 2/12/2007 0.64 <0.50 0.59 <0.50 <0.50 CMW-8dg:MW-8(dg);20070212
Lower CMW-8dg 8/15/2007 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-8dg;:MW-8(dg);20070815
Lower CMW-8dg 8/12/2008 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-8dg;:MW-8(dg);20080812
Lower CMW-8dg 8/18/2009 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-8dg;MW-8(dg);20090818
Lower CMW-8dg 8/10/2011 <0.50 <0.50 0.72 <0.50 <0.50 CMW-8dg;MW-8dg;20110810
Lower CMW-8dg 8/20/2013 <1.0 <1.0 <1.0 <1.0 <1.0 MWS8DG-082013
Lower CMW-8dg 8/5/2015 <1.0 <1.0 <1.0 <1.0 <1.0 MW-8DG-080515
Lower CMW-8dg 8/7/2017 <1.00 <1.00 <1.00 <1.00 <1.00 CMW8DG-080717
Lower CMW-10dg 6/1/1990 25 CMW-10dg;1B-10d;19900601
Lower CMW-10dg 7/6/1990 11 CMW-10dg;;19900706
Lower CMW-10dg 4/4/1991 15 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19910404
Lower CMW-10dg 2/15/1992 14 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19920215
Lower CMW-10dg 5/27/1992 25 1.0 0.90 <0.50 <0.50 CMW-10dg;;19920527
Lower CMW-10dg 8/27/1992 15 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19920827
Lower CMW-10dg 11/13/1992 25 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19921113
Lower CMW-10dg 2/12/1993 40 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19930212
Lower CMW-10dg 5/21/1993 40 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19930521
Lower CMW-10dg 8/24/1993 33 0.60 1.0 <0.50 <0.50 CMW-10dg;;19930824
Lower CMW-10dg 11/23/1993 19 0.70 0.60 <0.50 <0.50 CMW-10dg;;19931123
Lower CMW-10dg 11/23/1993 211] 0.70 J 0.60J <0.501J <0.501J CMW-10dg;;19931123 1
Lower CMW-10dg 2/16/1994 35 1.1 1.2 <1.0 <0.50 CMW-10dg;;19940216
Lower CMW-10dg 2/16/1994 35 1.1 1.2 <1.0 <0.50 CMW-10dg;;19940216 1
Lower CMW-10dg 5/25/1994 30 0.70 0.60 <1.0 <0.50 CMW-10dg;;19940525
Lower CMW-10dg 8/16/1994 35 0.90 1.1 <1.0 <0.50 CMW-10dg;;19940816
Lower CMW-10dg 8/16/1994 41 1.1 1.4 <1.0 <0.50 CMW-10dg;;19940816 1
Lower CMW-10dg 12/1/1994 47 1.3 1.7 <0.50 <0.50 CMW-10dg;;19941201
Lower CMW-10dg 2/21/1995 44 1.4 1.6 <0.50 <0.50 CMW-10dg;;19950221
Lower CMW-10dg 8/23/1995 58 2.0 2.1 <0.50 <0.50 CMW-10dg;;19950823
Lower CMW-10dg 2/20/1996 19 0.50 0.70 <0.50 <0.50 CMW-10dg;;19960220
Lower CMW-10dg 8/12/1996 61 1.7 2.1 <0.50 CMW-10dg;;19960812
Lower CMW-10dg 5/20/1997 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19970520
Lower CMW-10dg 8/19/1997 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19970819
Lower CMW-10dg 2/26/1998 15 <0.50 1.1 <0.50 <0.50 CMW-10dg;;19980226
Lower CMW-10dg 8/24/1998 1.9 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19980824
Lower CMW-10dg 3/5/1999 2.5 <0.50 <0.50 <0.50 <0.50 CMW-10dg;;19990305
Lower CMW-10dg 8/20/1999 1.2 <0.50 <0.50 <0.50 CMW-10dg;;19990820
Lower CMW-10dg 2/9/2000 0.80 <0.50 <0.50 <0.50 CMW-10dg;;20000209
Lower CMW-10dg 8/7/2000 1.5 <0.50 <0.50 <0.50 CMW-10dg;;20000807
Lower CMW-10dg 2/12/2001 1.1 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20010212
Lower CMW-10dg 8/9/2001 0.51 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20010809
Lower CMW-10dg 2/11/2002 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20020211
Lower CMW-10dg 8/14/2002 <0.50 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20020814
Lower CMW-10dg 2/19/2003 0.59 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20030219
Lower CMW-10dg 8/14/2003 0.66 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20030814
Lower CMW-10dg 2/17/2004 0.82 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20040217
Lower CMW-10dg 8/17/2004 0.81 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20040817
Lower CMW-10dg 8/17/2005 1.4 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20050817
Lower CMW-10dg 8/14/2006 0.51 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20060814
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Table 2

Groundwater VOC Results Summary

Monitoring Well Decommissioning Work Plan

East Multnomah County TSA Remedy

cis-1,2-
Aquifer Monitoring Trichloro Tetrachloro . 1,1-Dichloro Vinyl

Zone Well ID Date Sampled ethene (TCE) | ethene (PCE) D(:tclil‘:;)lzo ethene Chloride Sample ID Notes
Lower CMW-10dg 8/15/2007 0.82 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20070815
Lower CMW-10dg 8/12/2008 0.71 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20080812
Lower CMW-10dg 8/18/2009 0.69 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20090818
Lower CMW-10dg 8/6/2010 0.65 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10(dg);20100806
Lower CMW-10dg 8/10/2011 0.53 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10dg;20110810
Lower CMW-10dg 7/31/2012 0.55 <0.50 <0.50 <0.50 <0.50 CMW-10dg;MW-10dg;20120731
Lower CMW-10dg 8/20/2013 <1.0 <1.0 <1.0 <1.0 <1.0 MWI10DG-082013
Lower CMW-10dg 8/5/2014 <1.0 <1.0 <1.0 <1.0 <1.0 CMWI10DG-080514
Lower CMW-10dg 8/5/2015 <1.0 <1.0 <1.0 <1.0 <1.0 MW-10DG-080515
Lower CMW-10dg 8/4/2016 <1.00 <1.00 <1.00 <1.00 <1.00 CMWI10DG-080416
Lower CMW-10dg 8/7/2017 <1.00 <1.00 <1.00 <1.00 <1.00 CMW10DG-080717

Notes

Results are presented in micrograms per liter (ug/L).

-- = not analyzed

< 0.50 indicates not detected at reporting limit shown

J = estimated value

Field duplicate samples are indicated with a "1"; blank cells indicate primary sample.

VP = vertical profile samples from discrete depth intervals collected after well installation.
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Attachment 1
Well Boring and Exploration Logs
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- Log of Borehole: BOP-22R(ds)
m Sﬁ Project No.: 170.002 -

Water Solutions, Inc. _ Project: Upper TSA Monitoring Well Installation
GSI Water Solutions, Inc iante . L
55 SW Yamhil Avenre Client: Cascade Logged By: Ken Trotman / Matt Kohlbecker
Suite 400 . . i .
Portland, Oregon 67204 Location: Boeing Facility  Project Manager: Ken Trotman
SUBSURFACE PROFILE SAMPLE
. . =z |E| 8
Soil Name, USCS Group Symbol, Color, Moisture n_ |5 %
- Content, Relative Density or Consistency, Soil ] PR
(o} 2 | Blo8 ol e
s | 8 Structure, Mineralogy £ ® S1e0| o8| &
a §. 2 O | w|lLo g £
Q|d Q|2 |(=R=§ oo
0 Ground Surface o
SILT (ML), light brown, low plasticity, with trace gravel 0.0 o8 S {
and trace sand 5% | 5% | s0% g 5
N
WIN
5 124nch —RN AR
Silty GRAVEL (GM), light brown,well graded, rounded to 5.0 _ Dhomater RN RN
subrounded, coarsas to fine gravel Borehdle s 3
.
| W
10 65% | 10% | 25% WINS
W
WINE
N N
WIN
s N
SILT (ML), light brown, low plasticity, with trace sand 15.0 Q \
. N
0% | 5% | o5% s§ N
WIS
20 - g-nch— Y NR
Silty GRAVEL with sand (GM), light brown, well graded, 20.0 oameter TN RH
rounded to subrounded, coarse gravel with cobbles, with ' A
t:al::r; :lay su e gravel with cobbles, wi 55% | 30% | 15% mmo; §
N
N
- N
Well graded GRAVEL with silt and sand (GW-GM), light 25.0 TG Benlonile — N
gray, rounded to subangular, fine to coarss gravel with Cemant 8
cobbles, sand is fine to coarse, trace clay : Groul S
N
N
50% | 40% | 10% S
N
N
High Solids — E
Benlonits Grout N
Seal \
3
' N
Siity GRAVEL (GM), olive gray, well graded, rounded to 40.0 }
subroundeéd, fine to coarse gravel with cobbles 8
N
N
4 80% [ 10% | 30% N
5 | 10%
N
N
N
N
50 . 50.0 N

Drilled By: Boart Longyear Hole Size: 12"/ 6"

Drill Method: Dual Rotary (0' to 165’ bgs) and Rotosonic (165' to 310° bgs) Datum:

Drill Date: September 16, 2008, to October 14, 2008 Sheet; 1 0f 7




Log of Borehole: BOP-22R(ds)
mgh 4 Project No.: 170.002
Water Solutions, tnc, Project: Upper TSA Monitoring Well Installation
GSI Water Solutions, Inc . . X
55 SW Yamhill Avenue Client: Cascade 4 Logged By: Ken Trotman / Matt Kohibecker
gg'r'tfaﬁg%regm 97204 Location: Boeing Facility ~ Project Manager: Ken Trotman
SUBSURFACE PROFILE SAMPLE
. . = |8
Soil Name, USCS Group Symbo!, Color, Moisture D_ || >
—- Content, Relative Density or Consistency, Soil Sliolamlelf
(e} . e D ~ [=)] Qo
S| 8 Structure, Mineralogy 5 | §lcOl o} &
g E |0 | w|Lgl g %
a ) ) Q| X (R |®F[O|h ‘
Silty GRAVEL with sand (GM), light gray, rounded to N

subangular, cobbles to fine gravel, trace clay

45% ( 40% | 15%

60

65 vie] Poorly graded GRAVEL with sand (GP), light gray, 65.0
rounded to subangular, coarse gravel with cobbles, trace
silt

D

T
IR

3&"0
S5

e
25

70

e

ox

Tl ™
FOERS,

75

R

80. 70% | 25%| 5%

.O;l &
o
S

Pons

8512

S

L S o o A A 7 A A A A A A A A A A A A A

PIIII VTP I T I ITIT I Ll L2 I 222 T2 TP I VLTI T DT T T T T I o trorlely iy

Ih:
R
LA IAIS IS

£

Fr rrrrrunrrw

95 <2y Poorly graded GRAVEL with silt and sand (GP-GM), olive 95.0
5” { %ﬂ gray, rounded to subrounded, coarse gravel with
2F!  cobbles, trace clay 65% | 25% | 10%
72}
o

LSS H/ 19 A AT,

?;q’“:

o
b

AT ET TS

100

b

(-2

Drilled By: Boart Longyear Hole Size: 12"/ 6"
Driil Method: Dual Rotary (0' to 165' bgs) and Rotosonic (165" to 310' bgs) Datum:

Drill Date: Seplember 16, 2008, to October 14, 2008 Sheet: 20of 7




w Log of Borehole: BOP-22R(ds)
hﬁ SB Project No.: 170.002

Water Solutlons, Inc, Project: Upper TSA Monitoring Well Instaliation
GS| Water Solutlons. Inc ; . .
55 SW Yamhill Avenue Client; Cascade Logged By: Ken Trotman / Matt Kohlbecker
Suite 400

Location: Boeing Facility ~ Profect Manager: Ken Trotman

Portland, Oregon 97204

SUBSURFACE PROFILE SAMPLE
. : . = |E| 2
Soil Name, USCS Group Symbol, Color, Moisture _ an_| > s
_ Content, Relative Density or Consistency, Soil S |5 |wg & o
s | 8 Structure, Mineralogy 5 S 5|ED| 8| &
g|E § |9 |wlig|g|E
o|& 0| R | R =GO
Poorly graded GRAVEL with silt and sand (GP-GM), olive
gray, rounded to subrounded, coarse gravel with cobbles,

trace clay (same as above)

L 77

777

kool LRI P LI T I I P T T T T 7T TIT S

/////////I/I/llé/l/l/l/’/lll/’/l/l/l/l/l/l/lli/t/é/l/l/l/é/l//////////////////

2222727

//////////////////////////////////////////////////////////////////////////7/////////// Z

L7

77

T T rrrrrry

//////////////1//////////////1////1//////1////I///////////////I//////////////////1///1
L L

PLLL OSSN AATI L LSS
B OTITHITIT I FIT I I I I T I TS

150.0] 40% [ 35%] 25%

Drilled By: Boart Longyear Hole Size: 12"/ 6"

Drill Method: Dual Rotary (0' to 165' bgs) and Rotosonic (165' to 310’ bgs) Datum:
Drill Date: September 16, 2008, to October 14, 2008 Sheet: 30f 7




Log of Borehole: BOP-22R(ds)
{égﬂ Project No.: 170.002 ‘
Water Solutions, In:. Project: Upper TSA Monitoring Well Installation
S atar Solutions, Inc Client: Cascade Logged By: Ken Trotman / Matt Kohlbecker
gzﬁfaﬁg?megon 07204 Location: Boeing Facility  Project Manager: Ken Trotman
SUBSURFACE PROFILE ‘ SAMPLE
. - =| o
Soil Name, USCS Group Symbol, Color, Moisture ' a_|S5| &
- Content, Relative Density or Consistency, Soil | 5 |az 8 :
£ |3 Structure, Mineralogy c| 8| 5|83 8| s
§| & & 10| w|Lgl g
Q| o 0|8 | ®RF| 0|0
Silty GRAVEL with sand (GM), light gray, subrounded to N
subangular, coarse gravel with cobbles L

AT IO T LTI SIS T I I ITXTIIIS

AL LIS LT IS T P T 1777 S 177

155

160
SILT (ML), light brown, dry, low plasticity, hard, trace 161.0 SU
sand (contact depth based on change in drilling rate @

IIIIIIII’IIIII’IIIIIIIIIIII’IIIIIII/IIIIIII’IIIIIIIII

N
\
N
N
N
N
N
N
N
N
N
N
N
N
N\
2 N R
161 foet bgs) N RR
165 | ' N W
0% | 5% | 95% \ %S
\
| N
170 NN
N N
N\
Sst Poorly graded SAND (SP), light brown, wat, sand is fine | 172.0] _ 1. N %E
gHLE  to medium, subangular to angular, trace siit and trace 5% | 80%| 5% N §S
75 PRORS gravel § §N
175.0 NN R
SILT (ML), light brown, dry, low plasticity, hard, with ) 0% | 5% | 95% S§ §:
trace sand SS %E
4 A % 0, N
fitimii,  Poorly graded SAND (SP), light brown, wet, sand is fine 7851k | 0% 5% Ss %E
180 to medium, subangular to angular, trace silt 0% | 5% | 95% S§ §5
SILT (ML), light brown, dry, low plasticity, hard, with 181.0 SU1E §S %E
trace sand ss %E
SILT (ML), dark gray, molst, low plasticity ss %;
185 N R es
0% | 10% | 90% N R
1 R
NN
)
- y N N
190 No Recovery ) 190.0 o:a?nl;zce': ':* S
) Borehole 3 §
NN
. N
195 ' ' N
‘ SILT (ML), dark brown, moist, low plasticity, with black 195.5 s s
laminations of organic matter 0% | 10% | 0% § §
' N R
N N
po0 - 2005 I I NN
Drilled By: Boart Longyear Hole Size: 12"/ 6"
Drill Method: Dual Rotary (0' to 165' bgs) and Rotosonic (165' to 310" bgs) Datum:
Drill Date: September 16, 2008, to October 14, 2008 Sheet: 4 of 7




Log of Borehole: BOP-22R(ds)

Project No.: 170.002
Water Sclutions, Inc, Project: Upper TSA Monitoring Well Installation
GSI Waler Solutions, Inc : . .
55 SW Yamhill Avenue Client; Cascade Logged By: Ken Trotman / Matt Kohlbecker
Suite 400

Portland, Oregon 97204 Location: Boeing Facility ~ Project Manager: Ken Trotman

SUBSURFACE PROFILE SAMPLE
= |E| 8
Soil Name, USCS Group Symbol, Color, Moisture _ n_| S| =
- Content, Relative Density or Consistency, Soil o o laz & =
[o] c =] O Q
! 8 Structure, Mineralogy S o G |g0lo | a
Q| E |19 |»|Lol g E
o|@ 0| ®|R|RG|o|S
Silty SAND to sandy SILT (SM/ML), olive gray, moist SU1d N N
0% | 55% | 45% N
NN
P05 Sandy SILT (ML), dark gray, moist 204.0 oy | 459 ] 55% 5 s
; N R
- N A
Sthity SAND to sandy SILT (SM/ML), ofive gray, molst 0% | s5% | a5% E s
N N
N N
Silty SAND (SM), dark gray, moist, sand is fine 209.0 o% | s0% | a0% § §
N N
----- N N
fSi:‘l;: s(ahcnlc-!) greenish gray, moist, low plasticity, with trace |212.0 0% | 60% | a0% su1d § S
N R
P15 SILT (ML), dark gray, moist, low plasticlly, with trace fine | 215.0 N R
sand N R
N N
0% | 5% | 95% N
220 —  }
N N
NN
Sandy SILT to silty SAND (ML/SM), dark gray, moist, low 2220 X s
plasticity E S
p25 0% | 40% | 60% N
N R
N R
! R
P30 No Recovery 229.0 N
) NN
i N N
7 N N
. 3 R
235 N R
. N P 220
- — -2== 1y Bentonite A
Poorly graded SAND (SP), dark gray to black, wet, vitric, 238.0 TS Petiets  ['f I
with indurated sandstone laminae, sand Is medium, trace . i
silt R — 241
243
0% | 80%| 10% 2 ol
0.0104nch siol
PVC Well Scraen

Drilled By: Boart Longyear Hole Size: 12"/ 6"

Drill Method: Dual Rotary (0' to 165' bgs) and Rotosonic (165' to 310" bgs) ‘ Datum:

Drill Date: September 16, 2008, to October 14, 2008 Sheet: 50f 7




[do::

Water Solutions, Inc.

GS| Water Solutions, Inc
55 SW Yamuhill Avenue
Suite 400

Portland, Oregon 97204

Project No.: 170.002
Project: Upper TSA Monitoring Well Installation

Client: Cascade

Log of Borehole: BOP-22R(ds)

Location: Boeing Facility

Logged By: Ken Trotman / Matt Kohlbecker

Project Manager: Ken Trotman

SUBSURFACE PROFILE SAMPLE
. . = [E18
Soil Name, USCS Group Symbol, Color, Moisture w_| 3| >
— Content, Relative Density or Consistency, Soil [ Y % Z
s |8 Structure, Mineralogy s | 8| 5|8G e8| =
2l E 2|0 |w Lo g
o| @ O |®|®[=FO|d
Slity SAND (SM), dark gray to greenish gray, moist 252.0] 15% | 55% | 30%
] Poorly graded SAND (SP), dark gray, wet, vitric, with
255‘:. indurated sandstone Igminae, sand is medium 0% | 90% | 10% I 10720 SF':;IC;?;';:“
4zl _No Recovery 258.0
P60—1:390  Poorly graded SAND (SP), dark gray, wet, vitric, with B
1 indurated sandstone laminas and layers, sand is T
predominately medium, with trace grave! at 260" 263
<5% | 90% | 5% i
265 0 ’ 0 S 265
] -
270 Siity SAND (SM), greenish gray, wet 269:5] 0% | 60%| 40% rh— ’ .
No Recovery ] :.'
() 507 | :':
P75 ‘ Sandy SILT (ML), greenish gray, wet, low plasticity, sand 2720 150':{:'/, gg:z 5!-3/? *.
. Is fine to coarse 0% | 95% | 5% o
Well graded SAND (SW), dark gray, wet, vitric, with 378.0 "
indurated sandstone laminae and layers, trace aravel ) [
Poorly graded SAND (SP), dark gray, wet, vitric, x
- predominantly fine sand, with sandstone laminae "
= Well graded SAND to SANDSTONE (SW/SNS), dark gray, [
mi vitric, with occasslonal horizons of gravel in the sand ) :.' .
Silty SAND (SM), dark gray, vitric, wet, with sandstone 285.0 882:;‘::_:.:
— \Iayers _ "
Poorly graded SAND (SP), dark gray, wet, vitric, sand is ' ':-
predominantly medium, with indurated sandstone layers "
and trace gravel o7
300. I o

Drilled By: Boart Longyear

Drill Method: Dual Rotary (0' to 165' bgs) and Rotosonic (165' to 310’ bgs)

Drill Date: September 16, 2008, to October 14, 2008

Hole Size: 12" ] 6"
Datum:

Sheet: 6 of 7




Lds:

Water Solutlons, Inc.

GSI Water Solutions, Inc
55 SW Yamhill Avenue
Suite 400

Portland, Oregon 97204

Client: Cascade

Project No.: 170.002
Project: Upper TSA Monitoring Well Installation

Location: Boeing Facility

Log of Borehole: BOP-22R(ds)

Logged By: Ken Trotman / Ma-tt Kohlbecker

Project Manager: Ken Trotman

350

predominantly fine

Conglomerate (CGT), gray to dark gray

GEOLOGIC UNIT CODES:

OB = Overbank Deposits

TG = Troutdale Grave!

SU1A = Siltstone Unit 1-subunit 1A
SU1B = Silistone Unit 1 - subunit 18
SU1C = Slitstone Unit 1 -~ subunit 1C
SU1D = Siltstone Unit 1 - subunit 1D
TS = Troutdale Sand

TC = Troutdale Conglomerate

WELL COORDINATES
N: 691063.9
E: 1495261.6
Oregon State Plane North NAD 83

SUBSURFACE PROFILE SAMPLE
. . = |E| g
Soil Name, USCS Group Symbol, Color, Moisture a_| > =
— Content, Relative Density or Consistency, Soil T | 5 lam 2 L b
3 Structure, Mineral 8 E 25|98
£ | B ucture, Mineralogy 5 Fl gleoloe |l &
gl E g0 |w|iglg g
o|® 0| X | 8|G0 |d
2l Sandstone (SNS), dark gray to greenish gray, wet to *e
moist, vitric, slightly to modgrate!y cemented :-
Conglomerats (CGT), gray to dark gray, with fine to 305.5] 09, [ a0% | 10% | Tc | .
coarse sand and interbedded sandstone layers, gravel is o o o -:-
up to 3 inches In diameter 0% | 100%| 0% "
Poorly graded SAND (SP), dark gray, moist, vitric, sand is 75% | 15% | 10% i R

Dritled By: Boart Longyear
Drill Method: Dual Rotary (0' to 165' bgs) and Rotosonic (165" to 310 bgs)

Drill Date: September 16, 2008, to October 14, 2008

Hole Size: 12"/ 6"

Datum:

Sheet: 7 of 7




25116. 61710 NAPROJECTSW25116_BOP-S0R(DS).GPY WELL LOG

BOP-60R(ds)

A e
ASSOCIATES

00

[12Y]

-Boulder

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 1o “Soil Classification Systern and Key” figure for explanation of graphics and symbols

SAMPLE DATA SOIL PROFILE GROUNDWATER
.:ig g :; 3 Drilling Method—_Rotosanic Monitoring Weli Detail

- 2| 8| = | &| E ion (f1)._83.16 [ S

= e g 5 g g o | @ Ground Elevation (ft) 3 n

=3 EZ|E| E] 5 | §| & |orited By:_Cascade Driling inc. B

d:; Bl ®B| @| @ 5|3 =
N AC Asphalt B {sle—Elev =828 i
L 1.2 g o] g oF \Medium gray, sandy, fine GRAVEL with ] # ;1\2::2::;:'2?1?1 locking ]
B o ?1 o trace sit, no odor, no sheen {damp / / cap 4
v WL\ dedmacet ___ 071 VA P !
5 00 .- . Brown to gray, sandy, SILT with trace - / / -
- + gravels, no odor, no sheen (damp, dense) ,/ / / ]
- 0 e BT oty o, W o % % :

GRAVEL; 1 to 3 Inch diameter gravels; no

__5 \odor, no sheen (damp, medium dense) /- % % 7]
- 0.0 Gray, silty, sandy, fine to coarse GRAVEL / / E
o with cobbles; 1 to 5 inch diameter, -
. rounded to well rounded cobblas, no odor, / / i
R no sheen (damp, very dense) {Troutdale / / 4
| 0.0 Gravel Aquifer) % % o
[ % % i
10 20 -Boulder % % ]
X 7| | J
- 707 -
X 2R ]
B > -Grades to light brown Z Z ]
- e
- 28 / / casing g
I o % % 1
) 7 :
:—20 08 é é Benionite grout —:
; ; 7 ;
B ~Grades to light gray / / 4
B 05 / / d
_ 70 :
| % % |
—25 13 / / -
X 77 i
f 707 :
| 7% ;
d ZR%Z :

TSA Remedy
Portland, Oregon

Log of Monitoring Well BOP-60R(ds)

Figure

A-2

{10f6)




25116. 61710 NWPROJECTSW25116_BOP-B0R(DS).GP) WELL LOG

BOP-60R(ds)

SAMPLE DATA

SOIL PROFILE

GROUNDWATER

Depth {ft)

L L L I
w
Q

D
Netes: 1. Stratigraphic contacts are based on field interpretations and ara approximate
2. Refarence to the text of this report is necessary for a proper understanding of subsurfaze condilions

3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols

LANDAU
ASSOCIATES

=3 —
E g .; g | Drilling Method_Rolosonic
S | = = | E T
2_|&|l 8| = | &| & ion (f)-_83.16 ]
2 E . g E g & | Ground Elevation {fl) a
- - -
E2|E| 2| 5 | & | @ |Drited By:_Cascade Driling Inc. 3
a—{ O o Q iy (72 ]
wa|jw| o| = a3 =
bEb| GM Gray, silty, sandy, fine to coarse GRAVEL
b K with cobbles; no odor, no sheen (damp,
d4 04 B very dense)
: 1)
b
P |
d4 co Pk
J B
q
D L)
b
P |
d4 20 Pph
1) R
F B[ GM Light brown, silty, sandy, fine to medium
GRAVEL with cobbles. no odor, no sheen
d4 0.0 (molst, very dense)
Boulder
[ e o v o s B e e o — — — — — —
d4 L Fhb| GM Medium gray, sandy, silty. fine 1o coarse
GRAVEL with 4 to 5 Inch diameter, well
rounded cobbles,; no odor, no sheen
{moist, very dense)
a4 0g
d4 4 21]
d4 0.0
dd 1.7
d4 00
d4 09
d4 0.0
v
ATD

AL I ImImIImmIImimImim=mIre e

AMITNIHIHHMiIIiEIAimin

Moniloring Well Detail

2.inch diameter,
Schedule 80, PVC well
casing

AL AN A L

AAANAAESAEARTEE TS

[——Bentonite grout

| T T | I

TSA Remedy
Portland, Oregon

Figure

Log of Monitoring Well BOP-60R(ds) A-D

{2 of &)




BOP-60R(ds)

25118. 617110 NA\PROJECTSWZ5116_BOP-60RIDS).GP) WELL L.OG

Notas: 1. Straligraphic contacts are based on field iMerpretations and are approx'mate

2, Reference (o the text of this repert 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

SAMPLE DATA SOIL PROFILE GROUNDWATER
2 |g g 3 | Driling Method._Rolosonic Monitoring Well Detail
5 > - _ = [ o
= Z3 sl &| E | @ | & | Ground Elevation (f)_82.16 3
E_ E‘E —g g g" 'E- § Drilled By:_Cascade Drilling Inc. %
C(:'u wa|w| @| E @ {3 =
__ GM Medium gray. sandy, silty, fina to coarse i
Gl 0.0 GRAVEL with 4 to 5 inch diamater, wall // //
i reunded cobbles, no odor, no sheen / / b
. (moist, very dense) % % 1
o d4 0.0 é % 1
. Z Z E
: 07 ‘
¥ d4 0.0 % % “
: 70 :
- 70 / 44— 2.inch diameter, -
. 4 / 7 Schedule 80, PVC well -
L b / / casing -
- by R
R % o Y J
i dé 00 BT 6 Brown, sandy, fine GRAVEL well rounded % % |
p g o gravels, no odor, no sheen (wet, very / / 1
B Doo dense) / /
= H%o J
" O e e e e —— N
. e GM Brown to gray. siity, sandy, fine to coarse / / A
p GRAVEL; well rounded to angular gravels, / /
73 34 no cdar, no sheen (wel, very densa) / / ™~
- d4 oo bP ' cintd / / E
i b / / i
b
2 L J
- d4 00 ; -Grades to dark gray % % 3
: 1 787 :
- LD o e e e o e o ] — H —
| = L 80 SP Gray, gravelly, fine to coarse SAND with / / Bentonile grout i
frace cobbles; angular gravels. 3 to 5 Inch / /
: cobbles; no odor, no sheen (wet, loosa) / / :
- LY E [GMT| ~ Gray. siity, sandy, fine to coarse GRAVEL, ] % % 1
b well rounded to angular gravels. no odor, / /
B d4 00§ na sheen (wet, very dense]} / / -
s b d
= D -4
85 ] SP[ ~ Gray. gravelly, fine to madium SAND, with | ]
R ray, gravelly, fine to medivm SAND, with i
trace silt and trace cobbles; well rounded / /
B gravels; no odor, nz sheen (wet, loose to / / T
B a4 00 medium dense) (Troutdale Gravel Aquifer) / / ]
_ 2% 3

TSA Remedy
Portland, Oregon

Log of Monitoring Well BOP-60R(ds)

Figure

A-2
{3 0f 6)




25116. 617110 N\PROJECTSWI25116_BOP-B0R|DS).GPJ WELL, LOG

BOP-60R(ds)

SAMPLE DATA SOIL PROFILE GROUNDWATER
é o g 5 | Drilling Method: Rolosanle Monitoring Well Detail
S el S| E ]
—_ Z=|F ] T [75) P . 83.16 &
g 5 s [ g % g f Ground Elevation (i} %
£ g2l g] % et 8 | O | Driled By:_Cascade Drilling Inc. ]
[ a=| a = = i 2] o
Dsu ww|lw| @| T g |3 2
N SP AV, ]
L R e e / / d
. GM Light brown, silty fine SANDSTONE with / A
silt, weakly cemented; no odor, no sheen / /
i 5-38 d4 0.0 {Siltsiona Unit - SUIA) / / 1
g5 / / £
- 0 -
- 5.9 d4 00 / / .
e & 00 SNS | Brown sy, SANDSTONE, stong ] % % ]
cementation, weathered; no cdor, no
A shean ? % :
[t da UL Green gray, sifly clay to clayey / / Bentonite grout ]
| » SILTSTONE (Sifistone Unit - SUIB) ] / / n|
————————————————— -
B Green gray, clayey SILTSTONE, weak % % b
B cementation, weathered; no odor, no -
- shaen (damp, very soft) / // -
B 0.0 '? /“-— gltep-down to G-inch b
i ameter borehale .
K U5~ Brownto green gray, dayey SILTSTORE  — — — | 9 ,// ]
with trace fine sand, weak cementation, / /
— 105 waathered: no odor, no sheen {(damp, very /] 4 al
- soft) /] 1
5 -Decrease in sand content ; ; -
- 542 dd 00 ; ; -
N 1N V) )
1 % Iy d
B % // d
—110 / e 2-inch diameter, -
B /] Schedula 80, PVC well -
o / / casing E
. /| 4 ]
i 0o ; /1 i
[ % é i
R % d
X 07 )
e = L SNS Dark gray, sity, SANDSTONE; siightiy 1 Vi ]
- 2
micaceous. moderalely cemeanted, /]
i moderately weathered; no odor, no sheen / / T
™ {moist, hard) (Silistone Unit - SUIC) % / T
N SNST" ™ Dark oray, sy SANDSTONE, svang g7 ]
- cementation; no odor, no sheen (damp, / ¥ i
- hard) / J
C 00 - é ; ]
[ ., = (g 2
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 graphlcs and symbols
Figure
TSA Remedy S
LANDAU Portland, Oregon Log of Monitoring Well BOP-60R(ds) A-9
ASSOCIATES (4 0f 6)




25116. 6117110 N\PROJECTSW251168_BOP-50R{DS).GPJ WELL LOG

BOP-60R(ds)

SAMPLE DATA

SOIL PROFILE

GROUNDWATER

..Iiilllllilliill

-y
(2]
[=]

LR L L L

pih ()

" pe

[5]
[~]

125

545 d4

|
=
[~ ]
G

150

544 d4

S5-46 d4

Noies

Sample Number
& Interval
Sampler Type
Blows/Fool

PID (ppm)

Drilling Method._Rotosonic

Ground Elevation (ft)._83.18

Drilled By: _Cascade Drilling Inc.

USCS Symbol

Water Leve(

Monitoring Well Detail

0.0

0.0

0.0

0.0

0.0

eo

|“| Graphic Symbal

Gray, sandy, SILTSTONE, with fine 1o
medium angular gravels; slightly

micaceous, weakly cemented, moderately

waathened, no odor, no sheen (wet, hard)

LS | Medium gray, sandy, SILTSTONE,
moderalaly weathered; no odar, no sheen
{muist, soft}

Light brown ta red, clayey, SILTSTONE,
slightly micaceous, strong cemenlation,
moderately weathered, no odor, no sheen
{moist, hard) (Siltstone Unit - SUID)

Gray to dark brown, clayay SILTSTONE
with trace fine 1o medium angular gravel;
weak cementation, moderataly waatherad;
no odor, no sheen {molst. hard)

\-3 inch layer of fine sand.
Da;c ;d_hr:w: fo light g;y._clayey T
SILTSTONE; moderately weathered. no
odor, no sheen {moist, soft}

Brown, sandy SILTSTONE: slightly
micaceous, weak cementation, moderately
weathered, no odar, no sheen (damp
hard)

Brown to ofive gray, silty, fine
SANDSTONE: siightly waathered, strong
cementation, no odor, no sheen {damp,
hard)

waathered, no odor, no sheen (molist
hard]

Dark green, silty, sandy fine to madium
GRAVEL, no odor, no sheen (wet, locse)

Dark clive, sandy SILTSTONE, with trace
3 to 4 inch cobbles; no edor, no sheen

WSL medium hard)

N

Dark olive gray. silty fine 1o medium
SANDSTONE, slightly weatherad,
moderate cementation: no ador, no sheen
(moist, hard)

Brown, silty fine SANDSTONE: moderate
cemeantation; no odor, no shean (maist
medium hard)

SNE \-Grades wel, na more silt at 147 ft.

Ve

1. Stratigraphic contacts are based on field Intarpretations and are approximata
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions

3. Refer to "Soll Classification System and Key” figure for explanation of graphics and symbals

LANDAU
ASSOCIATES

NI I T I T AT T T T T T T T T T TSI N NN R R RN RN AR R

SONNNNANNRSNNSSSSN

casing

SO TR T RRTTE TS S SS S SS S ESESEESSESSS S

p— Bentcnile grout

2-inch diameater,
Schedule 80, PVC well

p—Bentonite chips

lllllll'll[ll’llll

Illllllllllllll

TSA Remedy
Portland, Oregon

Log of Monitoring Well BOP-60R(ds)

Figure

(50f5)




BOP-60R(ds)

25116. 6/1710 N:\PROJECTS\025116_BOP-50R|DS).GPJ WELL LOG

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 symbaols

SAMPLE DATA SOIL PROFILE GROUNDWATER
E —
2 g E 5 | Drilling Meihod:_Rotosonic Monitoring Well Detail
- —
S ) =3 > E Q
= z=|"] 8 3 @ | = i y._83.18 H
g 2 S o 12 E o | @ Ground Elevation (ft) 8
a =1 = s 3
£ g2l E| 2| = 5 | 8 |brited By._Cascade Drilling Inc. s
o a=| & & =] fla T,
a we|lw| @| & 3|3 4
%0 SNS Black, fine to med'um SANDSTONE; viric, ]
strang cementation; no odor, no sheen
B S-47 d4 0o {wet, hard) (Troutdale Sandstone Aquifer) ] y
= Benionite chips "
i SNS| ~ Greento brown, fine tocoarse | 1
SANDSTONE, with trace coarsa grave!;
B vilric; sirong cementation, no odor, no 2-inch diameter, 9
- sheen (wet, danse) Schedule B0, PVC well -
— 155 casing o
: +—8/12 Colorado sand :
L pack A
160 2-Inch diameter, 4
- 5-48 d4 0.0 Schedule 80, PVC ~
B screen (0.020-Inch slat ]
.. slze) L
(%153 —— Throaded end cap
[ Boring Compieted 02/23/10 Monitoring Well Completed 03/03/10 d
| Total Depth of Boring = 165.5 ft. Total Depth of Monitoring Well = $65.5 ft. B
— 170 =
175 -

LANDAU Portand, Orecen Log of Monitoring Well BOP-60R(ds)
ASSOCIATES

Figure

A-2
(6 of )




CENTURY HEST

SUBSURFACE

EXPLORATION 18-80
ENCINEERING LOG Psge f orF 7
Project CASCADE =~ RI/FS PHASE I Boring Number _IB-80
Location Portland, OR Well Number MNW-80
Job Number 4008900401 Depth of Boring 199,10 feet
Geologist/Engineer Rick Malin Top of €asing Elevation _136.553 ms] _
Drilling Subcontractor _Staco / Cable too)l Date Started .3/1/90
Surface Elevation 136 .879_ms1 Date Completed _4/2/90
oEPTH | S| '
= § LITHOLOBY DESCRIPTION NELL CONSTRUCTION DETAIL
INFEET| 5 | 2
= (]
0 TT on == -0
418 SILTY SAND - with coarse
: — < PROrECTIVE
n . .
: sand and gravel brgwn poorly L LS GIADE
: graded, damp, organic - T RS L vaer
: fragments. ol Fslwrmy cockrws |
: el e car
: ) e
|- . ‘
5+ - A3 I ) -5
M B
| ol
: : s ‘ |
| Y bl Wi eamx casiws
: S L 5| Sereovse o
NN Reo | 0 B A= 7
1 L
10+ b B <——increasing gravel, decrease in »S‘\' ‘;‘..; “. -10
1 silt, fine to coarse sand. 15% ‘33 i I
1 silt, moderately well-graded. ‘(‘,:_
- ~
] 0 2 [Me ro 47 FEEr |
9 GM . . 8 I
=TS SANDY GRAVEL - with some silt, e .,
\
:j S medium greenish black sand, ef  |ar
54 & H Ay 5% silt, organic fragments, | [leemmanenr b5
Sedy no cementation, basalt and s ig| 127 CASING
1219 granitic material. | | @ 7O 69 FEET
] L=~7 GP SANDY GRAVEL - greenish black o S
=) sand, fine to medium, loose, 1 ER=
Rt poorly-graded. ==
Lo = E
20 = = 20
S = =
. O, g — —
== = =
O “ — =
.S §\ SEN=
Ly SW GRAVELLY SAND - greenish Sy B E
SO black sand, very fine to A==
25 N Doc medium. X silt, well-graded. S B = =
o €S BE E
= -~ B BE
> - < — =
Lo = =
. o —
A ==
= ==
S S=
. S ==
30+ o = H -0




CENTURY WEST SUBSURFACE
‘ EXPLORATION 1B-80
E/VGJ/VEE}QIIVG LODG Page 2 of 7
S ow
OEPTH | 2 | & | L1tHoLoGY DESCRIPTION NELL CONSTRUCTION DETAIL
IN FEET i =
304 S Tsn decrease in gravel size, very T 5B 30
=NNa tfine to coarse sand, traces of = E
ooc mica and quartz in sand, well- = B
=3 graded. ==
' S g == ]
7o) OM/BM  sanpy GRAVEL - with silt, = =
=2 greenish black sand, fine to ==
‘g . R . — —
- < medium, approaching 3 silty =
35- WS gravel. = = 35
EoNC ==
= . O — 3
.o.q ==
=RK=1 ==
.. G — E—
] . © ] == i
2.9 =E=
L[] BW SILIY GRAVEL - with sand., black, = =
40~ LT fine to coarse sands, well- = = 0
LTS graded, medium density, loose. = =
::cc>< E E
gy = =
- 1 = E :
= v H O
J11] M . ~ N ==
1 SAND - with tannish cemented g& ==
: silty sand, brownish silt. & o E E
45+ : B E 45
. . : ‘ doe B =
. «— increasing silt SV B OBE
I sc ==
‘ CLAYEY SAND - brown, course S OB
’ " to medium black sand inter- = = 3
mixed with yellowish brown = 5
11 i = =5
o i 8% CL/M silts and clays. damp. . = Esrer oom
i /:,; CLAYEY SILT - with sand. blue- = 510 50
/// gr.‘ee.zn. sgme degree of inter- E _E__ 12° BORING
/// mixing with a brown clayey = ES 47 49.5 FEET
] // silt, dry, dense, mica flakes == ‘ 5
///: in sand. ==
’ﬁ/:/ = E
8y = E a
55+ F ////‘/ = = 55
9% = =
1 A M ==
1 A = =
U = =
4 ==
- ///// = = 5
/// <—dark green clayey silt with sand. ==
1 ¢hq intermixing with bluish green = =
/Ewﬂk clayey silt with sand, coarsening = B
60 o of sand. —_ = -60




CENTURY KEST SUBSURFACE

EXPLORATION 16-80
ENGINEERING L0G  psge 507
DEPTH | 3 |
= § LITHOLOBY DESCRIPTION XELL CONSTRUCTION DETAIL
INFEET| S | X
- w
60417 787 B blackish green to black silty - T B ~60
67 ) sand with minor amounts of clay, ==
58 rred slightly damp. partially = =
verql indurated, PID: 0 ppm. ==
] b == X
Ty = B
] SM/ML 5117Y SAND - very fine sands. = E
65— trending towards a silt. E E 65
Tkl \—increasing blackish sand, dense, ==
$o partially indurated. E =
4 &g = B 70
Wy M CLAYEY SIIT - with sand. Ly B B
/:/ greenish black, increase in 3 B BE
1595 silt, slightly plastic. s H E
754 99’ B E 75
F Pebd e E
A /// N =
1 A § =
e85 N B E
; L2 = = I
AL = =
L] S SILTY SAND - brown, dense, = =
2N partially cemented. = =
B4 R [ = B -80
le—0drilling easy = =
M| M-/FM saNDY SILT - with chunks = E
85~ 9% : of more indurated silt, dark = = g5
Al 1395 \ greenish brown. = B
/: ’ sand to clay ratio varying. = =
$hahy ==
20 :A 4 ,e——varying from a silty clay to a E E
90 I] 9% q silty clay with very fine sand. = =
/1 4 dark grey brown to a greenish ==
80 v blue. very dense, dry. o = -90
1=91.0 '
SANDY SILT - with traces of
coarse sand to fine black
gravel, brown silts.




CENTURY KEST

SUBSURF ACE

EXPLORATION i8-80
fWEf/VEERf/VG LOG Page &4 orf 7
DEPTH | 35 | S
=< § LITHOLOGY DESCRIPTION WELL CONSTRUCTION DETAIL
IN FEET i =
90 A ML/EM T E 90
SM SANDY SILT - with traces of =
] coarse sand to fine black = i
N gravel, brown silts. =
95- «<—increasing sand, decreasing silt, E 95
SW/BS gAND - with traces of fine =
] gravel, greenish black and = |
yellow grain sand, partially =
cemented, yellowish orange E
cementing matrix, dense to veryj =
10074 dense, fairly well-graded. = 100
Sl
N =
8 B
105 53 = 105
—— increasing gravel. §3 E
A=
=
slow drilling. =
{10 ——medium to coarse sand, greenish E -110
black to orange yellow. —
145 = 149
le—drilling easy ZE—
£20- 1 B Ly29




CENTURY KEST

SUBSURFACE

EXPLORATION 18-80
EVEI/VEHI/VE LOG Page 5 or 7
DEPTH |3 | %
2|8 ON
IN FEET -?x > LITHOLOGY DESCARIPTI NELL CONSTRUCTION DETAIL
> wn
120+ & SW/ES increasing grain size. - g 120
<<—-coarse sand and gravels, loose. g
1254 | = - 429
<—decreasing grain size. =
L I~ fine to medium sands. locose, E -130
partial cementation, PID: 0 ppm. =
- kt E 3
S ¢ =
N =
135qnc 0 <— increase in gravel and cementa- §E E 135
tion. g2 =
¥r =
S =
i CONGLOMFRATE - gravel and = L
cobbles in a green and yellow _E_
medium sand matrix, cementation =
140 Sy coating on clasts, variety of = "
A PS clast material, rounded clasts. =
o. d . ES<STERP DOMN
et = 12 sORING
> o> = 70
- X Em'ﬁa«vf/m 1
[ SW GHAVELLY SAND - black, well- = A
:,c":1 graded, clean material, loose, =
1454 N e PID: O ppm. = -1451
[ =
RE=3 =
=3= —
Q- =
1 .- < = L
= =
—ne =
2 <——blackish green sand, loose, well- =
== i =
150 &S graded, occasional cobble with 1 = L 450
little indication of cementation,
slow drilling, PID: O ppm.




CENTURY WEST SUBSURFACE

| EXPLORATION 18-80
E/VG[ /VEE/?[ NG LOG Page & or 7
wWlw
DEPTH | 2 | & | LitHoLosy OESCRIPTION NELL CONSTRUCTION DETAIL
INFEET| > | =
4+ |
RIS T E E 5
e l«— increasing gravels ==
S-S = =
o ==
= ==
2. < = =
Lo — =
=R%K= ==
1554 Lo le—gravelly sand, increase in silt, = = 159
F =] little indication of cementation, = =
=70 PID: O ppm. ] =
sl = =
1 o GP CONGLOMERATE - silty sand with == -
%c quartz, increase cementation, ==
A casing driving hard, = =
PAS PID: 1.3 ppm. s B B
801 § Ford a 3¢ E E -16¢
KX s B B
2.5 8 B B
: | SS/BW  SANDSTONE - black with traces IS B B
R of gravels, occasional cobble, ‘B = =
- slightly silty, some granitic ==
1654 material. PID: 4.3 ppm. E E 155
le—trace of clay/silt intermixed = =
1 with gravelly sandstone. = =
<—increase in cementation, E E
170 PID: O ppm. = = 174
GM | ) = =
SILTY GRAVEL - with some % = .-
cobbles, loose, greyish silt, |G = B
1 sand containing quartz and g v B =
mica. no cementation on clasts. :s ) 7 7/-
=T\ dense, PID: 0 ppm. %8_’ é ?
175 SANDY GRAVEL - with some Se ZEm% 175
cobbles, little indication of do 1 4 é
cementation, <5X% silt. dense. | 8 1|
PID: 0.3 ppm. N
180~ L = -iBT




CENTURY HEST SUBSURFACE

EXPLORATION
ENGINEERING LOG Psge 7 of 7
oePTH | S |3
Hi
IN FEET i 5 LITHOLOBY DESCRIPTION NELL CONSTRUCTION DETAIL
180 - o pry e —18(
"] GP O
2o =1
T | . - .
1 =] <—increasing cementation. 0t I
. O | . . R e O R
2. [¢<—increase in sand. £V R O -
A 33 R et RS R
185+ b?<f>< <—material consists of 80X gravels G\ K e I E N —169
P and cobbles, 20% fine to medium NS =] NS
2 m o , S8 =R
Lo sand with mica, slightly AN = BN
] 2T cemented, PID: O ppm. %3 1) E:a
=S Sy LIRSS
Sops SS RAV AND - with silt, Ea 8 I R
o tannish grey sand. very fine to ad> |-i=) §‘~
190 oo coarse, micaceous, well-graded. j: _ j: S 190
== brownish grey silt, PID: O ppm. -1
=% RS et O
o - < sl
R o g I <
- =S Ozl 4§
s S e I B w w
// cL SILTY CLAY - with fine to SR s
/ coarse sand, bluish green, 2 2 ax
195 medium stiffness, slightly - - "_t'(\' 105
/ damp. 7 ' - <
4 / - g
/ X
%
ottom of boring at 199.1 f .
200 Bottom ing at 9.1 feet o0
205 CENTRALIZERS |-209
2104 -210




SUBSURFACE
EXPLORATION
LOG

CENTURY KHEST
ENCINEERING

IB-40D
rPage 1 of 7

CASCADE - RI/FS_PHASE 1
Portland, 0OR

4008900401
Rick Malin

) Project

E Location
’ Job Number
Geologist/Engineer

I1B-10D
MW-40D¢
240.0 feet
134.949 ms}

Boring Number
Well Number

Depth of Boring
Top of Casing Elevation

Drilling Subcontractor Staco / Cable togl

Date Started 5/9/90

Surface Elevation

135,321 ms]

Date Completed

5/44/90

DEPTH

IN FEET LITHOLDGY

N-VALUE
SANPLE

DESCRIPTION

NELL CONSTRUCTION DETAIL

GM/

anoﬁoﬂononoﬁo{}onoﬂo

) D

104

.mpﬁyo

A

EM  GRAVEILY SAND - with basaltic
and granitic cobbles, andesitic
boulders in the upper five
feet.

GM/

) OF0:
O oh0:

154

00000
059629200

20—

FW  SANDY GRAVEL - with some silt,
brownish grey, greenish black
sand with mica, very fine to
medium grained, cobbles of
basalt and granitic material,
moderately graded.

l<—— {ndications of cementatation,
traces of clayey silt,
PID: O ppm.

GW

25~

304

SANDY GRAYFL - gravels and
cobbles in a sand matrix, tan-
nish sand with mica cementation
indicated on clasts, rounded
clasts. mediumn graded
PID: 0.3 ppm.

CEMENT &ROUT
18.0 to 2.0 reet

vaecLay GRaTr

183.7 to 18.0 reet

(RS RERDCCRECELDRLEELDRERO ER EP iER aR

-« AROTECTTVE

FLUSH SRAOE
NELL VAL T

Yol wrm Lockrne |

4P

i BLANK CASTNG

Scheouvle &0
.7 pye

PPERMANENT

10° OULL
CASTNG
e 70 0
FEET

B AL TR RRR T R RO EER PR e

~20

-30




CENTURY HEST SUBSURFACE

EXPLORATION 18-100
ENGINEERING , Loe Pge 2 of 7
DEPTH | = | Y
— § LITHOLOGY OESCRIPTION NELL CONSTRUCTION DETAIL
IN FEET | > | =
2|
30 | =9 6N PID: O ppm. —-—r— SpR= 30
.G =
= O] = =
S <—decreasing clast size. = =
' S = =
O q —— —
5. O = =
= — —
O =
B NN <— increasing sand, trending to- = = 35
o g — —
b T wards a gravelly sand. ==
g ==
2 O = =
|29 = B
41| SN/BS  SANDSTONE - 1ight brown. = S
Tt slightly friable, medium grain- = B
Lt ed sand. 5-10% silt, well- =pR=
04 B graded. = = -40
; Tt . B E
1 s H B
Ak A==
RN <—increasing silt/clay. %Q ==
11l ) — =
45- el I B B 45
11 I B B
NG Sy B B
Tk g B E
f ] ML CLAY - grey. slightly plastic, ==
13 1 q some clumps of a darker bluish =S=
47 1% green silty clay., some inter- = =
50-38 | : mixing of fine gravel in clay. == -50
T clayey silt with sand, bluish = =
A green, very fine sand with mica, = B
% g% dense, slightly damp, low = E
1 U plasticity. ==
ravgl = =
% = 5
551 WU <—-clayey silt with fine sand, =E— -55
U bluish green, intermixing with = =
g9rel greyish clayey material, sticky, ==
T plastic, slightly damp., bright. ==
avaV% greenish brown, no blue material. E E
aVaB% = =
oot = =
60 r‘ -4 == -60




CENTURY KWEST

SUBSURFACE

EXPLORATION 18-10D
E/VG]/VEER]NG LOG Page 3 orf 7
Wl w
ISE}:-';HET §' § LITHOLOGY DESCRIPTION KELL CONSTRUCTION DETAIL
I
60 ML siltstone, dark green, gritty, T B ~60
appears to contain some fine =
sand, cemented. =
£5- = 65
re—sandy 9ilt with clay, brown, E
5 very fine to medium gained sand, E
142 variable cementation, moist, = -
o5 friable, lacks plasticity, = STEP OOMV:
PID: 0 ppm. = 107 OIUNE
= 8* BAUNE
70 = ar 68 reer [0
[N re—slight plasticity, moist, E
1 PID: 0 ppm. N = i
e B
§§ =
=
75 = 75
R=
=
N le——clayey silt, sticky, moist, low 3 =
7 plasticity, no sand observed. = i
80— <—— increasing sand, very fine. E ~80
e«——grey and orange clayey silt with E
a5 F sand, sticky, low plasticity, = 85
moist, PID: O ppm. =
13 <—sandy siltstone, dark green, _E_
45[] cemented, some clay, very fine =
30 sand. . =
90 - = 90




CENTURY KEST

SUBSURFACE

105+

110+

115+

120~

EXPLORATION 1B-10D
E/VE.[/VEEIQ[/VE LOG Page 4 orf 7
DEPTH | 35| W
IN FEET g’ % LITHOLOBY DESCRIPTION NELL CONSTRUCTION DETAIL
+ | w
90 - ——- —-90
Ll SM SILIY SANDSTONE - greyish green
h to orange yellow, sand fine to
-1 very fine, blackish green sand,
7 weathering to orange yellow r
color.
95+ l<—sandstone with traces of gravel, ~35
brown to orange yellow.
- SANDSTONE ~ black to yellow, s
cemented, fine to medium
basaltic sand with palagonite,
well sorted, poorly graded,
1004 dense. 100

s— increasing coarseness.

«<— sandstone, black to olive green

to orange brown, ranging from
very fine to coarse, white

cementing matrix, well cemented,

traces of gravel, PID: O ppm.

SAND - greenish black to
yellowish very fine sand,

loose, well graded., dominantly

basalt, clean material, no
silts, PID: O ppm.

VOLCLAY GROUT
189.7 to (8.0 reet

140

-118

R A R O R R AT O
2

e iz

\




CENTURY KEST SUBSURFACE

EXPLORATION 18~100
ENGCINEFERING LOG : Page 5 of 7
0EPTH | S| Y
-
IN FEET 3 % LITHOLOGY DESCRIPTION _ WELL CONSTRUCTION DETAIL
L lw
120+ PID: O ppm. -T- = 120
1254 e—— increasing gravels, E 129
F PID: O ppm. =
130 N le—gravelly sands, no indication of E —130
cementation, dense, PID: O ppm, =
<4 « E 3
N =
-l
% %Q =
; : s < =
135+ b :_;?9: CO/F¥  CONGLOMERATE - rounded gravels N = -135
s and cobbles with fine to coarse g =
MM black sands, cementation on SN =
My about 50% of clasts, yellowish 3 = i
BN tan sand with mica cemented on =
:L-:bv'; clasts, granitic and basaltic —E—
bég& material, PID: 0.6 ppm. —
- g B3 increasing clasts size, = ~140
P =
Y3 = \
-3 =
=N=3 —
t O g =
- D_‘.O.' . = N
‘@ 4 l«—-100ser material, increasing —
~X~1 =
a‘d_sc sand, possible sand lense, —
1O, 4 PID: O ppm. . =
.0 ] — L
1457 | | :og: “\—nonbasaltic gravels, clasts = 143
5{:“; indicate cementation, PID: O ppm. =
Ryis <—PID: 0.3 ppm. E
1 -3 = -
=3=5 =
‘- 9 =
ey =
Y ~Y- —
150 - - L 150
!




CENTURY WEST

SUBSURFACE

EXPLORATION 18-100
ENGL /VEE/‘?.[/V& LOG Page & of 7
IgE};EHET g’ %J LITHOLOGY DESCRIPTION XELL CONSTRUCTION DETAIL

150

1554

160

165

170+

1754

180

-

ST Co/h sandy gravel, black. most gravels
P2, °"  1ack signs of cementation., very
=Q°< fine to coarse, black to yellow-
:369; ish tan sand with mica, tannish
=I¥~-3 cementing material, < 5X silt,
N~

= .o PID: O ppm.

.Oo.'q

=y

;‘>c_’¢><, <—gdecrease in clast size.

—::Q(:f'

=3

==}

e

= O

- d

=3k~

‘- g

- O 1

L. QG

(.o

bovéi <——gravel and cobbles with sand.
_ip,i mostly basaltic material, 1loose,
=,>¢<_>< some indicatlions of cementation,
A sand very fine to coarse, green-
e ish black, some tan, well graded.|
] GM/PM  GRAVELLY SAND - with silt,

- cf light brown silt intermixed
LTS with gravels, loose,

L1 FS PID: O ppm.

= Wle

<—-decrease in gravel, increase

<——33nd, loose., black to green with

GBAVYELLY SAND - medium grain
sand with mica, indication
of cementation, wide variety
of material, increase in quartz
mostly fine gravels,
fairly well-graded,
PID: O ppm.

in finer sand, loose, dense,
PID: O ppm.

quartz and mica. PID: 0 ppm.

LEANDOVED
&* orrLL
CASING NITH

T

3

(150.0 -
166. 9 FEET)

STERP DOMN

&*° BORING
0

5* BORING

AT 167 FEET

VYALCOLAY GRoUT
189.7 to 18.0 reet

A OO ORI OR

|
|
RO L P LR

~150

—-160

169

~170

179

-180




CENTURY WEST SUBSURFACE

EXPLORATION

ENGINEERING | L0G

18-100

Page 7 of 7

DEPTH
IN FEET

N-VALUE
SANPLE

LITHOLOGY

DESCRIPTION

NELL CONSTRUCTION DETAIL

180~

2054
11
15
30

210

4B

1854 FJ

190- b :

195 S Eg

200 g

<——9gand with gravel, poorly graded,
dense to medium dense,
cementation on some gravels,
little or no silt.

l«— increase in gravel, moderately
graded, PID: O ppm.

l«——decrease in gravel, increase
in fines, well graded, dense,
loose. no indication of

—decrease in gravels, well graded,
dense, no indication of cementa-
tion, PID: O ppm.

l«<— increase in gravel size, signs
of cementation, dense, sSlow
drilling, PID: O ppm.

“—black sand with some gravels,
poorly graded, dense, not
cemented, very fine to
medium sand, PID: O ppm.

‘\—-very fine to coarse black sand,
loose, dense.

ML

CLAYEY SILT - with micaceous
sand, light greyish blue,
moist, tends to crumble apart,
low plasticity.

1/2° BENTONITE PELLETS
187.0 to 183.7 reet

‘\__cementation, PID: O ppm. J
increase in gravels, PID: 0.4 ppm.

!

5 NNNNNN
BE NNNNNN g

2.5% OIA. PV

SCREENED TNTERVAL
0.080 K0T SCH. 80,
Fo4,.0 to 189.0 reet

0SSt 8-18 SILICA SAND

210.0 to 187.0 reet

IR R AR

£O05.5 to £o4.0 reet

—180

—184

~-190

185

=200

~203

Lasg
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