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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 (NAD83), 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 I-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 [µg/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: 

 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). 

 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. 

 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: 

 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. 

 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. 

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

 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. 

 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): 

 Well identification information; 

 Decommissioning methodology; 

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

 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

Well Name Well Type Well Tag Stratigraphic 
Unit

Survey Data
Easting (ft)

Survey Data
Northing (ft)

Ground 
Surface
(ft MSL)

Measuring
Point

(ft MSL)

Screen
Top

(ft bgs)

Screen
Bottom
(ft bgs)

Screen
Top Elev
(ft MSL)

Screen
Bottom Elev

(ft MSL)

Screen
Length

(ft)

Well
Diameter
(inches)

Well
Material

Well Depth
(ft bgs)

Boring
Depth 
(ft bgs)

Boring
Diameter

Casing
Material

Date 
Completed Property Owner

Section, 
Township, & 

Range
Notes Analytical Summary

BOP-22R(ds) Monitoring 
Well no tag Upper TSA 7697050.528 691019.5093 84.2 82.91 243 263 -158.8 -178.8 20 2 PVC 265 310 12" (185 ft)

6" (310 ft) ? 10/14/2008 S29 T1N R3E

Modified from above grade to flush 
mount in 01/2009 and re-surveyed; 
prior measuring point elev of 86.19 
updated to 82.91. Replacement well for 
BOP-22ds.

TCE (& other VOCs) <0.50 μg/L in 34 of 36 
samples from 2008-2018; TCE ranged from 30 
μg/l in 2008 up to 0.20 μg/l in 2018, and was 
below detection limits (0.5, 1.0) from 2009-2018.

BOP-60R(ds) Monitoring 
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 8" (103 ft)

6" (165.5 ft) ? 3/3/2010 S29 T1N R3E Replacement well for BOP-60ds

TCE (& other VOCs) <0.50 μg/L in 12 of 28 
samples from 2010-2017; TCE ranged from 2.5 
μg/l in 2011 up to 0.20 μg/l in 2017, and was 
below detection limits (0.5, 1.0) from 2012-2017.

CMW-8(dg) Monitoring 
Well no tag Lower TSA 7700075.66 689028.28 137 136.21 178 193 -41 -56 15 4 S80 PVC 196 199.1

16" (50 ft)
12" (141 ft)

10" (199.1 ft)
Steel 4/2/1990 S29 T1N R3E

Well is located on Union Pacific 
Railroad property, adjacent to I-84 
eastbound lanes.

TCE (& other VOCs) <0.50 μg/L in 8 of 53 
samples from 1990-2017; TCE ranged from 6.0 
μg/l in 1990 up to 80 μg/l in 1997, and was 
below detection limits (0.5, 1.0) from 2007-2017.

CMW-10(dg) Monitoring 
Well 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

10" (68 ft)
8" (167 ft)
6" (210 ft)

? 5/14/1990 S29 T1N R3E
Well is located on Union Pacific 
Railroad property, adjacent to I-84 
eastbound lanes.

TCE (& other VOCs) <0.50 μg/L in 2 of 24 
samples from 1990 to 1999. TCE ranged from 
25 μg/l in 1990 up to 61 μg/l in 1996.  TCE 
concentrations were 1.6 and 1.9 μg/l in 1998 
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

Union Pacific Railroad         
Contact: Gary Honeyman,  

Manager Environmental Site 
Remediation                 

Phone: (307) 745-6532

The Boeing Company
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Table 2
Groundwater VOC Results Summary

Monitoring Well Decommissioning Work Plan
East Multnomah County TSA Remedy

Aquifer 
Zone

Monitoring
Well ID Date Sampled Trichloro

ethene (TCE)
Tetrachloro

ethene (PCE)

cis-1,2-
Dichloro
ethene

1,1-Dichloro
ethene

Vinyl 
Chloride 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;BOPTSA5-1109;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;BOPTSA5-0211(155);20110208 VP
Upper BOP-60Rds 2/8/2011 2.5 < 2.0 0.30 < 2.0 < 2.0 BOP-60Rds;BOPTSA5-0211(159);20110208 VP
Upper BOP-60Rds 2/8/2011 2.4 < 2.0 0.30 < 2.0 < 2.0 BOP-60Rds;BOPTSA5-0211(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 31 J < 0.50 J < 0.50 J < 0.50 J < 0.50 J 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 2.3 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
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Table 2
Groundwater VOC Results Summary

Monitoring Well Decommissioning Work Plan
East Multnomah County TSA Remedy

Aquifer 
Zone

Monitoring
Well ID Date Sampled Trichloro

ethene (TCE)
Tetrachloro

ethene (PCE)

cis-1,2-
Dichloro
ethene

1,1-Dichloro
ethene

Vinyl 
Chloride Sample ID Notes

Lower CMW-8dg 5/22/1997 80 3.3 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 < 0.50 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 MW8DG-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;IB-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 21 J 0.70 J 0.60 J < 0.50 J < 0.50 J 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

Aquifer 
Zone

Monitoring
Well ID Date Sampled Trichloro

ethene (TCE)
Tetrachloro

ethene (PCE)

cis-1,2-
Dichloro
ethene

1,1-Dichloro
ethene

Vinyl 
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 MW10DG-082013
Lower CMW-10dg 8/5/2014 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 CMW10DG-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 CMW10DG-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 (g/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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c -dr "  i  111 ig  easy

lttL/ iM SANOY S ILT  -  w i t h  chunks
o f  m o n e  i n d u n a t e d  s l l t ,  d a n k
g reen  i sh  b t ' own  .

s a n d  t o  c l a y  P a t l o  v a n y l n g .L
< - v a r y i n g  f r o m  a  s l l t y  c l a y  t o  a

s l l t y  c l a y  w l t h  v e n Y  f i n e  3 a n d ,
d a n k  g n e y  b n o w n  t o  a  g n e e n i s h

b l u e ,  v e n y  d e n s e ,  d n y .
1 - 9 1 . 0
S A N D Y  S T L T  -  w l t h  t n a c e s  o f

c o a n s e  s a n d  t o  f l n e  b l a c k
g r a v e l ,  b n o w n  s i l t s .

4  tA  t )
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l n c n e a s l n g  g n a i n  s i z e

c o a n s e  s a n c t  a n d  g n a v e l s ,  l o o s e .

d e c n e a s i n g  g n a l n  s l z e .

f t n e  t o  m e d l u m  s a n d s ,  l o o s e .
p a n t i a l  c e m e n t a t l o n ,  p I D :  0  p p m .

t n c n e a s g  i n
t l o n .
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c o b b l e s  1 n  a  g n e e n  a n c l  y e l l o w
m e d l u m  s a n d  m a t n i x ,  c e m e n t a t l o
c o a t l n g  o n  c l a s t s ,  v a n i e t y  o f
c l a s t  m a t e n l a l ,  n o u n d e c l  c l a s t s

P.
>,  ' . (
:6:
> , . r
.o:
>: . : (
:c:
>..:('9'.
):.:(
:9:
) :  . . (
Q.

t . : . i

SW GRAVFLLY SAND -
g n a d e d ,  c l e a n
P ID :  0  ppm.

b l a c k ,  w e l l -
m a t e n l a l ,  l o o s e ,

b l a c k l s h  g n e e n  9 a n d .  l o o s e ,  w e l l
g n a d e d ,  o c c a s l o n a l  c o b b l e  w i t h
I  l t t l e  l n d i c a t t o n  o f  c e m e n t a t l o n
s l o w  d n l l l l n g ,  P I D :  0  p p m .
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N$
6 s
\ s
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i n c F e a s i n g  g n a v e l s

g n a v e l l y  s a n d ,  i n c n e a s e  i n  s i l t ,
l i t t l e  i n d i c a t i o n  o f  c e m e n t a t i o n ,
P I D :  0  p p m .

CONGLOMERATE -  s i l l y  sand  b r i t h
q u a n t z .  i n c n e a s g  c e m e n t a t i o n ,
c a s i n g  d n i v i n g  h a n d ,
P I D :  1  . 3  p p m .

q A N D S T o N E  -  b l a c k  w i t h  t n a c e s
o f  g n a v e l s ,  o c c a s i o n a l  c o b b l e ,
s l i g h t l y  s i l t y ,  s o m e  g n a n i t i c
n a t e n i a l .  P I D :  1 . 3  p P m .

t n a c e  o f  c l a Y / s i l t  i n t e n m i x e c l
r r i t h  g n a v e l l y  s a n d s t o n e .

i n c n e a s e  i n  c e m e n t a t i o n ,
P I D :  0 '  p p m .

SILTY GRAVEL -  w i th  SOME
c o b b l e s ,  l o o s e ,  g F e y i s h  s i l t ,
s a n c l  c o n t a i n i n g  q u a n t z  a n c l
m i c a ,  n o  c e m e n t a t i o n  o n  c l a s t s ,
d e n s e ,  P I D :  0  p p m .

SANDY GRAVEL -  T{ i th  SOME
c o b b l e s .  l i t t l e  i n d i c a t i o n  o f
c e m e n t a t i o n ,  < 5 x  s i l t ,  d e n s e ,
P I D :  0 . 3  p p m .
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i n c n e a s i n g  c e m e n t a t i o n .

i n c F e a s e  i n  s a n d -

m a t e n i a l  c o n s i s t s  o f  B 0 I  g n a v e l s
a n d  c o b b l e s ,  ? 0 X  f  i n e  t o  n e c , i u m
s a n d  w i t h  t f l i c a ,  s l i g h t l y
c  ementec l ,  P I0 :  0  ppm.
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G R A V E L L Y  S A N D  .  w i t h  S i l T ,
t a n n i s h  g n e y  s a n c ! ,  v e n y  f i n e  t o
c o a n s e ,  m i c a c e o u s ,  w e J l - g F a d e c l ,
b n o w n i s h  g n e y  s i l t ,  P I D :  0  p p m .

S I L T Y  C L A Y  -  W i t h  f J N E  t O
c o a n s e  s a n d ,  b l u i s h  g n e e n ,
m e d i u m  s t i f f n e s s ,  s l i q h t l y
d a m o .

B o t t o n  o f  b o n i n g  a t  1 9 9 . 1  f e e t .
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6 e o l o g l s t / E n g i n e e n  F l c k  M a l l n
0 r i 1 1 1 n g  S u b c o n t n a c t o n  S t a c o  /  C a b l e  t o o l

S u n f a c e  E l e v a ' t l o n  1 3 5 . 3 2 1  m s l

B o n  l n g  N u m b e n
h{e l1  Number
D e p t h  o f  B o n i n g 2 1 0 . 0  f  e e t

T o p  o f  C a s i n g  E l e v a t l o n  1 3 4 . 9 4 9  n s l
D a t e  S t a n t e d  5 / 9 / 9 0
D a t e  C o m o l e t e d  5 / ! 4 / 9 0
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-  w l t h  b a s a l t l c
c o b b l e s ,  a n d e s i t l

the  uppen f  l ve

GRAVELLY SANO
a n d  g n a n l t l c
b o u l d e n s  l n
f e e t .

SANDY GFIAVEL -  w l th  some s l l t ,
b n o w n l , s h  g n e y ,  g n e e n l s h  b l a c k
s a n d  w l t h  m l c a ,  v e n y  f l n e  t o
m e d l u m  g n a l n e d ,  c o b b l e s  o f
u a s a l t  a n d  g n a n l t l c  m a t e n i a l .
rnoc lenate ly  gnac ted .

l n d l c a t t o n s  o f  c e m e n t a t a t l o n ,
t n a c e s  o f  c l a y e y  s 1 1 t .
P IO:  0  ppm.
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SANDY GRAVEL -  gnave l s  and
c o b b l e s  1 n  a  s a n c l  m a t n l x .  t a n -
n l s h  s a n d  w l t h  m l c a  c e m e n t a t l o
l n d l c a t e d  o n  c l a s t s ,  n o u n d e d
c l a s t s .  m e c l l u m n  9 t ' a 0 e c l
P I O :  0 . 3  p p m
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P I D :  0  p p m .

c t e c F e a s i n g  c l a s t  s i z e .

i n c n e a s i n g  s a n d ,  t n e n d i n g  t o -
H a n d s  a  g n a v e l l y  s a n d .
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C L A Y  -  g n e y ,  s l i g h t l y  p l a s t i c ,
s o r n e  c l u m p s  o f  a  d a n k e n  b l u i s h
g n e e n  s i l t y  c l a y ,  s o n e  i n t e n -
n i x i n g  o f  f i n e  g n a v e l  i n  c l a y .

c l a y e y  s i l t  w j t h  s a n d ,  b l u i s h
g n e e n ,  v e n y  f i n e  s a n d  w i t h  m i c a ,
d e n s e ,  s l i g h t l y  d a m p ,  l o w
p l a s t i c i t y .

c l a y e y  s i l t  w i t h  f i n e  s a n c t ,
b l u i s h  g F e e n ,  i n t e n m i x j n g  w i t h
g n e y i s h  c l a y e y  n a t e n i a l ,  s t j c k y ,
p l a s t i c ,  s l  j g h t l y  d a m p ,  b n i g h t .
g n e e n i s h  b n o w n ,  n o  b l u e  m a t e n j a l
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S A N o S T o N E  -  l i g h t  b r o w n .
s l i g h t l y  f n i a b l e ,  m e d i u m  g n a i n
e d  s a n d .  5 - 1 0 X  s i l t ,  w e l l -
g n a d e d .

i n c n e a s i n g  s i  l t l c l a y .
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s  I  l t s t o n e ,  d a n k  g n e e n ,  g n  i t t y
a p p e a n s  t o  c o n t a l n  s o m e  f t n e
s a n d ,  c e m e n t e d .

s a n d y  s l l t  w l t h  c l a y ,  b n o w n ,
v e n y  f l n e  t o  m e d l u m  g a l n e d  s a n d .
v a n t a b l e  c e m e n t a t l o n ,  m o l s t ,
f n l a b l e ,  l a c k s  p l a s t l c l t y ,
P I D :  0  p p m .

s l l g h t  p l a s t l c t t y ,  n o l s t .
P I o :  0  p p m .

c l a y e y  s l l t ,  s t l c k y ,  m o l s t ,  l o w
p l a s t l c l t y ,  n o  s a n d  o b s e n v e d .

l n c n e a s  l n g  s a n d ,  v e n y  f  l n e  .

g F e y  a n d  o n a n g e  c l a y e y  s 1 ] t  w l t h
s a n d ,  s t l c k y ,  l o w  p l a s t l c l t y .
m o i s t ,  P I B :  0  p p m .

s a n d y  s l l t s t o n e ,  d a n k  g n e e n ,
c e m e n t e d ,  s o m e  c l a y ,  v e n y  f t n e
s a n d .
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P I D :  0  p p m .

l n c n e a s  i n g  g n a v e l s ,
P I D :  0  p p n .

I

g n a v e l l y  s a n d s ,  n o
c e m e n t a t  1 o n ,  d e n s e ,

t n d t c a t l o n  o f
P I D :  0  p p m .

t
\ t
N s
\t e;
\ \

I r
N \' g

CoNGLOMEFATE -  nounc ,ed  gnave ls
a n d  c o b b l e s  w i t h  f l n e  t o  c o a n
b l a c k  s a n d s ,  c e m e n t a t l o n  o n
a b o u t  5 0 X  o f  c l a s t s ,  y e l l o w l s h
t a n  s a n d  l r l t h  m i c a  c e m e n t e d  o n
c l a s t s .  g n a n l t l c  a n d  b a s a l t l c
m a t e n l a l ,  P I D :  0 . 6  p p m .

l n c n e a s l n g  c l a s t s  3 1 2 e ,

l o o s e n  m a t e n l a l ,  l n c n e a s  i n g
s a n d ,  p o s s l b l e  s a n d  l e n s e ,
PI0 :  0  ppm

n o n b a s a l t t c  g r a v e l s ,  c l a s t s
t n c l l c a t e  c e m e n t a t l o n ,  P I D :  0  P P m

P I O :  0 . 3  p p m .
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f l n e  t o  c o a n s e ,  b l a c k  t o  y e l l o w -
i s h  t a n  s a n d  w i t h  m l c a ,  t a n n l s h
c e m e n t l n g  m a t e n l a l ,  <  5 X  s l l t ,
P I O :  0  p p m .

d e c n e a s e  l n  c l a s t  s l z e .

g r a v e l  a n d  c o b b l e s  H i t h  s a n d .
m o s t l y  b a s a l t l c  m a t e n l a l ,  l o o s e ,
s o m e  l n d l c a t l o n s  o f  c e m e n t a t l o n ,
s a n d  v e n y  f l n e  t o  c o a n s e ,  g n e e n -
l s h  b l a c k ,  s o m e  t a n ,  w e l l  g n a d e c , .
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G R A V F I  L Y  S A N D  -  w l t h  s l ] T ,
l l g h t  b n o w n  s t l t  l n t e n m l x e d
H I t h  g n a v e l s .  l o o s e ,
PID:  0  ppm.

GBAVELLY SAND -  med lum gna ln
s a n d  H l t h  m i c a ,  l n d l c a t i o n
o f  c e n e n t a t l o n .  w i d e  v a n l e t y
o f  m a t e n l a l ,  l n c n e a s e  1 n  q u a r t
m o s t l y  f l n e  g n a v e l s ,
f a l P l y  w e l l - g n a d e d ,
PIO:  0  ppm.

d e c n e a s e  l n  g n a v e l ,  l n c P e a s e
t n  f l n e n  s a n d .  l o o s e .  d e n s e .
PIo :  0  ppn.

s a n d ,  l o o s e ,  b l a c k  t o  g n e e n  w l t h
q u a n t z  a n d  m i c a ,  P I 0 :  0  p p m .
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