
 

130 2nd Avenue South  •  Edmonds, Washington 98020  •  (425) 778‐0907  •  www.landauinc.com 

September 14, 2016 
 
Oregon Department of Environmental Quality 
Northwest Region Portland Office 
2010 SE 4th 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 (µg/L) during the initial sampling in 1989. The single detection of TCE was well below 

the cleanup level (5 µg/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: 

 A shallow 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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• An intermediate screen from elevation -174.51 to -184.51 ft MSL, which correlates to the upper portion 
of the TSA unit. 

• A lower 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 µg/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: 

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

• Submit a well decommissioning start card, as required by OAR 690-240-0385. 

• 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: 

• 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.  

• 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. 

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

• 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. 

• 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):  

1. Well identification information  

2. Decommissioning methodology 

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

4. 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.  

 
Chris Kimmel, LG 
Associate Geologist 

 
Brett Borgeson 
Project Scientist 

CBK/BHB/tam 
P:\025\116\FileRm\R\TSA\Well Decommissioning 2016 WP\Boeing_Portland_Landau_090616_Well Docommissioning 2016 WP.docx 

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 

References 
Williams, R. 2016. "Re: Cascade Boeing TSA 2015 Annual Report." Robert K. Williams, Oregon 
Department of Environmental Quality. May 26. 
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TABLE 1

SELECTED WELL CONSTRUCTION DATA

EAST MULTNOMAH COUNTY TSA REMEDY

Page 1 of 1

Well

Aquifer 

Screened X Coordinate Y Coordinate

Ground 

Surface

Measuring 

Point

Top of 

Screen 

Bottom of 

Screen

Depth of 

Boring (ft)

Boring 

Outside Diameter 

(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

Elevations, ft MSL

9/9/2016 P:\025\116\FileRm\R\TSA\Well Decommissioning 2016 WP\Figure-Table-Attachment\Well Decommissioning 2016 WP_Tb 1 - Well Construction Details Table 1 Landau Associates



TABLE 2

HISTORICAL ANALYTICAL RESULTS

SELECTED TSA WELLS 

EAST MULTNOMAH COUNTY TSA REMEDY

Page 1 of 3

Sample Location Sample Date

MCL Cleanup Level:

BOP-22dg 4/17/1989 0.4 J NA NA NA NA

BOP-22dg 2/13/1991 1.0 U 1.0 U 1.0 U 1.0 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 1.0 U 1.0 U 1.0 U 1.0 U 2.0 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 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 10/28/1992 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 2/11/1993 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 7/23/1993 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 2/14/1994 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 8/17/1994 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

BOP-22dg 2/20/1995 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

BOP-22dg 8/28/1995 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 2/14/1996 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 8/7/1996 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 10/18/1996 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 10/25/1996 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 2/18/1997 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U

BOP-22dg 2/20/1998 0.2 U 0.2 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 0.2 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 0.2 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 0.2 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 0.2 U

BOP-22dg 8/11/2006 0.2 U 0.2 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 0.2 U 0.2 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

cis-1,2-DCE PCE VC

7 70 5 2

TCE

5

1,1-DCE

9/9/2016 P:\025\116\FileRm\R\TSA\Well Decommissioning 2016 WP\Figure-Table-Attachment\Well Decommissioning 2016 WP_Tb 2 Historic COPC Data Historic Data Landau Associates



TABLE 2

HISTORICAL ANALYTICAL RESULTS

SELECTED TSA WELLS 

EAST MULTNOMAH COUNTY TSA REMEDY

Page 2 of 3

Sample Location Sample Date

MCL Cleanup Level:

cis-1,2-DCE PCE VC

7 70 5 2

TCE

5

1,1-DCE

BOP-70ds (215) 2/9/2009 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 5/13/2009 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 8/13/2009 0.5 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 0.5 U 0.5 U

BOP-70ds (215) 8/10/2010 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 2/8/2011 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 8/8/2011 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 2/22/2012 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 7/30/2012 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 2/13/2013 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-70ds (215) 8/20/2013 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

BOP-70ds (215) 2/5/2014 1.0 U 1.0 U 1.0 U 1.0 U 1.0 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 5/15/2007 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 8/6/2007 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 11/7/2007 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 2/7/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 5/7/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 8/12/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 11/11/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 2/9/2009 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 5/13/2009 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 8/13/2009 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 2/10/2010 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BOP-71ds 8/10/2010 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

BOP-71ds 2/5/2014 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

BOP-71ds 8/5/2014 1.0 U 1.0 U 1.0 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 11/12/1997 0.5 U 0.5 U 0.5 U 0.5 U NA

EMC-2usg 2/25/1998 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 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 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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TABLE 2

HISTORICAL ANALYTICAL RESULTS

SELECTED TSA WELLS 

EAST MULTNOMAH COUNTY TSA REMEDY

Page 3 of 3

Sample Location Sample Date

MCL Cleanup Level:

cis-1,2-DCE PCE VC

7 70 5 2

TCE

5

1,1-DCE

EMC-2usg 8/13/2002 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 2/18/2003 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/13/2003 0.5 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 0.5 U 0.5 U

EMC-2usg 2/16/2004 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/17/2004 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 2/10/2005 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/8/2005 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 2/14/2006 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/14/2006 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 11/6/2006 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/6/2007 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/12/2008 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/13/2009 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/10/2011 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

EMC-2usg 8/20/2013 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

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 (µg/L).

NA = not analyzed.
MCL = maximum contaminant level
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LOG OF EXPLORATORY
Cascade Corporation
Troutdale, Oregon
Staco Well Services
Air Rotary
Bob Williams

BORING

PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

BORING NO.
PAGE
GROUND ELEV.
TOTAL DEPTH

EMG-2(usg
1 0 F 5
52.9 '
175.OO'

DATE COMPLETED O9I 1 1 197

SAMPLE

NUMBER

SAMPTE

TYPE cu,
q J

3E
. F
F q

EH
o =

a
u
B
E
o

..
1 JsE

og =
d 3
- O
E ( ,
J

LITHOLOGIC
DESCBIPTION

1

2

3

4

5

6

7

c

c

c

c

c

c

c

5

1 0

1 5

--l
=

=

O to 19.O feet: SILT (MLl, l ight brown with orange mottl ing,
nonplastic, micaceous, trace rounded, medium to coarse,
wel l -graded basal t ic  sand,  damp. (ALLUVIUM)

l : l  l . . :

+ - _ t  t - _
L _ I  L -

J - t  l -

L - l  | 5

l --_
t . :

l . :

l . :

- :

t:

t - -

r-
l :

_ t :
l - -

-----{--l

20 -f=l
-1: I----l :- |

t - - t
+ : l--t=l

r . : l

25 -.d-=-l
T : I
l = - l
l : l

----t=-l
t - - l---1= |

30 -=_=-l

- . . : l
l - - l

--J=-l
---F= |
_ { - _ l-{-= |

35 --d= |
- - - { - - l

---F= |
t--
I  -_t

r-
(7 ----1:-

whsl_ _r='

19.O to 49.O feet SAND (SW), black, basaltic clasts, f ine to
coarse, well graded, rounded grains with quartz and red
basalt clasts, poorly to well cemented with l ight brown to
yellow-green palagonitic cement; moist to wet.
(TROUTDALE SANDSTONE AOUIFER - SANDSTONE}

@ 25.O feet: becomes well cemented.

@ 30.0 feet: becomespoorly cemented.

@ 34.0 feet: becomes well cemented.

REMARKS
(11C = cutting sample collected with fine<nesh sieve. (21 Water samples collected at 157 feet and 175 feet. (31 Open

triangle = appioximate depth at which water was encountered during drilling. Black triangle = water level in completed well'

(41 Borehole was dr i l led wi th an ai r  rotary r ig;  1O-inch bi t ,  threaded casing to 155 feet .  open hole to 175 feet .
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LOG OF EXPLORATORY
Cascade Corporation
Troutdale, Oregon
Staco Well Services
Air Rotary
Bob Williams

BORING

PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

BORING NO.
PAGE
GROUND ELEV.
TOTAL DEPTH
DATE COMPLETED

EMC-2(usg
2 0 F 5
52.g'�
175.00 '
o9111197

19.O to 49-O feet SAND (SW), continued.
V
t11197

45

70

50

55

60

65

75

80

49.Oto 13O.O feet; SANDY GRAVEL (GW), black, basaltic,
white to light yellowish brown and red quartzitic, fine to
coarse, wel l  graded, rounded, some vesicular clasts with
black, basaltic sand and light yellowish brown quartzitic,
and micaceous sand, f ine to coarse, subrounded to
rounded, moderately to well cemented with palagonite
cement, trace silt; wet. (TROUTDALE SANDSTONE
AOUIFER . CONGLOMERATE)

@ 55.0 feet:  sandstone decreasing.

@ 0S.O feet: borehole stays open - formation well
cemented.

@ 0g.O feet: increasing brown silt content.

@ 7O.O to 75.0 feet: becomes moderately cemented,
increased black, f ine to coarse sand and brown si l t .

. : l
: l
. . : I
- - l

:

t :
t---

t . :
t . . :
t--.:

.4, REMARKS
/ f  f l )  \  

(1lC = cutt ing sample coi lected with f in€nesh sieve. (2) Water samples col lected at 157 feet and 175 feet. (31 Open

ilTfff triangle = appioximate depth at which water was encountered during drilling. Black triangle = water level in completed well'

\ tZ 
(41 B-orehote was dri i led with an air rotary r ig; 1O-inch bh, threaded casing to ' l  55 f eet, open hole to 175 f eet.



PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

LOG OF EXPLORATORY
Cascade Corporation
Troutdale, Oregon
Staco Well Services
Air Rotary
Bob Williams

BORING NO.
PAGE
GROUND ELEV.
TOTAL DEPTH
DATE COMPLETED

EMC-2(
3 0 F 5
52.9 '
175.OO'
ogt11t97

6
U
J
e=
o

49.O to 13O.O feet; SANDY GRAVEL (GW, continued.
@ 8O.O feet: becomes well cemented.

@ 9O.O feet: becomes moderately cemented.

@ 93.O feet:  water product ion is approximately 1O gpm.

@ 1 13.O to 13O.0 feet:  increasing black, basalt ic,  and l ight
yellowish brown quartzitic sand, fine to coarse, well
graded.

85

90

95

100

1 0 5

1 1 0

1 1 5

20

.^. REMARKS
I a ) a l  ( 1 ) C = c u t t i n g s a m p l e c o l l e c t e d w i t h f i n e + n e s h s i e v e .  ( 2 l W a t e r s a m p l e s c o l l e c t e d a t l 5 T f e e t a n d l T 5 f e e t .  ( 3 ) O p e n

il'TTTi triangle = approximate depth at which water was encountered during drilling' Black triangle = water level in completed well'

\lLy, (4) Borehole was drilled with an air rotary rig; 1 o-inch bit. threaded casing to 1 5 5 f eet, open hole to 1 75 f eet.

\:



PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

LOG OF EXPLORATORY
Cascade Corporation
Troutdale, Oregon
Staco Well Services
Air Rotary
Bob Williams

BORING NO.
PAGE
GROUND ELEV.
TOTAL DEPTH
DATE COMPLETED

EMG-2(usg
4 0 F 5
s2.9 '
175.OO'
ogt11 t97

49.O to 13O.O feet; SANDY GRAVEL (GW), continued.

28

29

30

13O.O to 148.5 feet INTERBEDDED SILTSTONE'
SANDSTONE, and CONGLOMERATE (MUSW/GW),
clayey siltstone is light brown to gray; black basaltic to
yellowish-white quartzitic, micaceous sand, very fine to
coarse-grained, subangular to rounded grains; gravel has
clasts of dark basalt and white to yellow quartz,
subrounded to rounded. (CONFINING UNIT 2
EOUIVALENT)

@ t gO.O feet: primarily light brown siltstone (80 percent
f ines, 1O percent sand, 1O percent gravel) .

@ 132.O feet: conglomerate and sand increase as siltstone
decreases; siltstone changes color from light brown to
light gray (5 percent fines, 4O percent sand, 5O percent
grave l ) .

@ tSS.O feet: increase in percentage of light gray siltstone
and clayey, silty, very fine-grained and micaceous
sandstone (10 percent f ines, 20 percent sand, 7O percent
gravel) .

@ 137.5 feet:  decrease in very f ine sandstone and increase
in coarse sand; primarily gravel; water production at
5O gpm (10 percent  f ines,  20 percent  sand,  70 percent

gravel ) .
@ 140.O to 143.0 feet: primarily gravel and fine to coarse

sand with trace fine grained silty sandstone (5O percent

sand,  5O percent  gravel ) .

@ 144.0 feet :  percentage of  f ine sandstone increases;  l ight
gray (10 percent  f ines,  4O percent  sand,  50 percent

gravel ) .
@ f+Z.O feet: f ine sandstone becomes more indurated, l ight

brown to yellowish green (50 percent sand, 5O percent

gravel ) .
@ f +A.O feet: thin zone of l ight gray siltstone; increased

'n.
0 ' 7

14
0 . "

o.
0 ' 1
oa
0 . ,

.4.
0 ' j

6 . '

0 ' .A

'L/ 
S

0-/^
) _ .
.o.<
0 A

?b;
0 - A

o ' . '
.o . .
o' tt
'(,t s
0' /^
9o..
o''t',

^^. REMARKS
1| r f f1 } \  

(1 )C=cut t ingsamptaco i lec tedwi th f ine-meshs ieve .  (2 t  Watersamplesco l lec tedat l5Tfee tand lT5fee t .  (3 )  Open
-rl--I--t-fl triangle = appioximate depth at which water was ancountered during drilling. Black triangle = water level in completed wall'

\ tZ 
(4) B-orehole was dri i led with an air rotary r ig; 1O-inch bit ,  threaded casing to 155 f eet, open hole to 1 75 feet.



LOG OF EXPLORATORY
Cascade Corporation
Troutdale, Oregon
Staco Well Services
Air Rotary
Bob Williams

BORING

PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

BORING NO.
PAGE
GROUND ELEV.
TOTAL DEPTH
DATE COMPLETED

EMG-2(usg
5 0 F 5
52.9 '
1 7 5 . O O '
o9111t97

SAMPLE

]'IUMBER

SAMPIE

TYPE cg;. U

EE
o =

o
U
J
A=
q

sE g =
ia=

UTHOLOGIC
DESCRIPTION

38

39

40

41

42

43

c

c

c

c

c

c

1 6 5

170

175

1 8 0

1 8 5

1 9 0

1 9 5

t t . ' .
r.a+.4*
!ri. |a<L
>3+."F}a
#s
)aaaaiF.a
)a{.aa.f-
re
)aa-i*}4

*.'. '. '. '-

b ' . ' . " ' #

O.q 'O .
0 / \ .  0 ' I
5 . '  .  d . '' O e . O

0. 'z t '  .0 . t

'i.o9o.

0 n - 0 t

lb el'b
0 . 'a  0 . ' t

O. o .O.

tb o1o

"i.o9i
0 ^ 0 ,
d - ' .  d .' O o . O

0. 2t .0. ,

z .e  z .
0  n .  0 ' ,

I  t tO percent f ines, 40 percent sand, 5O percent gravel) .  I

and light yellowish brown quartzitic gravel, fine to coarse,
well graded, subangular to rounded with black to light
brown-yellow basaltic and quartzitic sand, subangular to
rounded, fine to medium, well graded, moderate to well
cemented, trace brown si l t .  (SAND AND GRAVEL
AOUIFER)

@ 1 57.0 feet: increased percentage of sand.
@ 1 65.0 feet: increased percentage of sand.

@ 172.0 feet:  decreasing cementat ion.

@ 175.0 feet: water production up to 75 gpm with 20 feet

Total  depth dr i l led = 175.O feet.
Total  depth sampled = 175.0 feet.

WELL COMPLMON DETAILS:
O to 157.0 feet:  4- inch-diameter,  f lush-threaded, Schedule

40 PVC blank r iser PiPe.
157.0 to 167.0 feet:  4- inch-diameter,  f lush-threaded,

Schedule 40 PVC well screen with O.O4O-inch,
machine-cut, slots.

167.0 to 168.0 feet: 4-inch-diameter, Schedule 40 PVC
sump.

O to 3.0 feet: 3/8-inch bentonite chips hydrated with
potable water.

3.0 to 153.0 feet:  Bentonite grout.
1 53.0 to 155.0 f  eet i  20 mesh sand. \
155.0  to  168.0  fee t :  8  -  1  2  mesh s i l i ca  sand.
168.0 to 171.O feet:  3/8- inch bentonite chips.
171.O to  175.0  fee t :  S lough (na t ive  mater ia l ) .

EMCON

REMARKS
( .1 )  C = cut t ing sample col lected wi th f ine-mesh s ieve.  (21 Water samples col lected at  157 feet  and 175 feet .  (3)  Open

tr iangle = approximate depth at  which water was encountered dur ing dr i l l ing.  Black t r iangle = water level  in completed wel l .

(41 Borehole was dr i l led wi th an ai r  rotary r ig;  1o- inch bi t .  thfeaded casing to I55 feet .  open hole to 175 feet .

40683-OO8.027.FAtRv.sa:6. 1 0/O9/97...FAlRV



WELL DETAILS
40683408.027 Task 6Project Number:

Client Name:
Project Name:
Location:
Dril ler:

Cascade Corporation
_ BoringMell No.:

_ Top of Casing Elev.:

_ Ground Surface Elev.:

_ Installation Date:

_ Permivstart Card No.:

EXPLORATORY BORING
A. Total depth:
B. Diameter:

Drilling method:
WELL CONSTRUCTION
C. Well casing length:

Well casing material:
D. Well casing diameter:
E. Well screen length:

Well screen type:
Well screen slot size:

F. Well sump/end cap length:
G. Surface seal thickness:
H. Surface seal material:
l. Annular seal thickness:
J. Annular seal material:
K. Filter pack seal thickness:
L. Filter pack seal material:
M. Sand pack thickness:
N. Sand pack material:
O. Bottom material thickness:
P. Bottom material:
Q. Vault box tyPe:

Well centralizer dePths:

EMC-2(use)
54.93

9nu97
L04252

TSA Remedy

Troutdale, Oregon

Staco Well Services

l+-B+l

Installed by: Bob Williams

Reviewed by: Eric TupPan

Date: tOlr0l1997

175 ft.

10 in.

Air Rotarv

168 ft

Schedule 80 PVC

4-in-
10 fr

MS PVC

0.040 in.

1.0 ft

3 f r
Bentonite chips

153 ft

Bentonite srout
2 f t

*f20 Silica sand

13 fL

&12 Silica sand

3 f L

Bentonitersloueh

Flush mount

37 ft

77 ft.

lt7 fL

157 ft.

167 ft.

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
175.0 ft.

-
s 9( l . ) E
Ei ;

52.9

E U '
E.P
o -
o €

0.0

I

3.0 49.9

153.0 -100.1

155"0 -lOLl

157.0 -104.1

t67 .O -114.1

168^0 -1151

168.0 -  1  15.1
175.0 -122.r

E

F
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