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Introduction 
This technical memorandum provides a summary of well decommissioning activities 
accomplished at the Reynolds Metals Company (RMC)/Alcoa, Inc., aluminum reduction 
facility in Troutdale, Oregon, in December 2004 and January 2005. The well 
decommissioning work was conducted as part of the Troutdale facility closure and 
demolition program. Thirty-six monitoring wells and six piezometers were identified for 
decommissioning in RMC’s Memorandum WP No. 63: Work Plan for Decommissioning 
Groundwater Monitoring Wells at the RMC-Troutdale Facility (CH2M HILL, November 2004). 
Well and piezometer locations included in Memorandum WP No. 63 are shown in Figure 1. 

Well Decommissioning 
With the exception of monitoring wells MW44-011 and MW44-027, which were removed in 
July 2004, decommissioning work was performed at the site between December 8, 2004, and 
January 19, 2005, by Geo-Tech Explorations, Inc., a division of Boart Longyear. 
Decommissioning procedures were in accordance with the methods and approaches 
described in the submitted work plan (Memorandum WP No. 63). Wells were 
decommissioned in compliance with the following guidelines: 

•	 Groundwater Monitoring Well Drilling, Construction, and Decommissioning, Oregon 
Department of Environmental Quality (DEQ) Guidance (1992) 

•	 Oregon Administrative Rule (OAR) 690-200 through 690-240 

On the basis of well construction and depth, the wells were decommissioned either by 
overdrilling (OAR 690-240-0510(1)) or by grout and backfill with an approved sealant 
(OAR 690-240-510(2) and 690-240-0475). Oregon Water Resources Department (OWRD) 
decommissioning start cards, original well drilling logs, monitoring well construction 
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reports, and decommissioning monitoring well reports filed with OWRD are included in 
Attachments 1, 2, 3, and 4 (provided on compact disk [CD]). Table 1 provides a construction 
summary of the decommissioned wells. 

Special Standards 
OWRD requires approval of a special standard for decommissioning wells in place by 
backfilling with sealant. OWRD issued a special standard in December 2004 that approved 
decommissioning in place for monitoring wells MW03-017, MW03-098, MW05-025, 
MW06-024, MW12-184, MW15-024, MW15-086, MW15-175, MW38-007, MW38-035, 
MW39-095, and MW48-055. 

On the basis of field conditions, additional special standards were requested for MW06-94, 
MW06-176, and MW21-176 in January 2005. MW06-94 and MW06-176 were not 
decommissioned as originally planned because unsafe working conditions resulted from the 
installation of high-voltage overhead power lines after the wells were originally drilled. At 
MW21-176, borehole conditions encountered at 75 feet below ground surface (bgs) during 
overdrilling precluded drilling to a total depth of 176 feet bgs. OWRD approved a special 
standard for both these instances in January 2005. Copies of the approved special standard 
requests are presented in Attachment 5 (provided on compact disk [CD]). 

Specific decommissioning activities performed in December 2004 and January 2005 are 
described below by decommissioning method. 

Overdrilling 
The appropriate overdrilling method was selected for each well based on well construction 
and depth. Direct push, hollow stem auger, and air rotary drilling methods were used to 
decommission the wells as follows: 

• Direct Push: piezometers 
• Hollow Stem Auger: 2-inch-diameter wells shallower than 100 feet 
• Air Rotary: 2-inch-diameter wells deeper than 100 feet 

Heaving sand conditions, which are well documented at the Troutdale facility, were 
generally not observed or were minor during well decommissioning activities. Soil cuttings 
and well materials were collected at the surface and placed in drums or totes and then 
transported to the Building 97 concrete pad. The cuttings and material were then bulked 
with other contaminated soils for disposal by the demolition contractor. 

General Decommissioning Procedures 
Prior to overdrilling, the protective casing, bollards, and surface completion were removed. 
An attempt was then made to remove the well casing and screen by pulling prior to 
overdrilling. Drilling action, penetration rate, depth, and surface return of well materials 
were monitored during overdrilling. After reaching total depth, the well was backfilled with 
bentonite chips or pressure grouted with grout slurry, depending on total depth of the well 
and height of the standing water column per OAR 690-240-0475. For example, bentonite 
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Table 1
Construction Summary of Decommissioned Groundwater Wells

Reynolds Metals Company/Alcoa, Inc. - Troutdale, Oregon

 Screen
Install Installation Total Casing Borehole Length Screened Top of Filter Screened Well Abandonment Drilling 

Well ID OWRD ID Start Card No. Unit  a Date Depth b Diameter c Diameter (feet) Interval b Pack b MPE d GSE  e Material f Location  Method Technology
MW03-017 MULT 4283 67349 S 07/09/94 18 2-inch 10-inch 8 9 to 17 7 29.69 27.4 Sand (SP, SM) Perimeter Grout/Backfill Hollow Stem Auger

MW05-025 MULT 4282 67348 S 07/08/94 25 2-inch 10-inch 10 15 to 25 12 33.99 31.6 Silt (ML), Sand (SM) Background Grout/Backfill Hollow Stem Auger

MW06-024 MULT 5281 67347 S 07/08/94 25 2-inch 10-inch 10 14 to 24 11.5 26.81 24.1 Silt (ML), Sand (SP, SM) Perimeter Grout/Backfill Hollow Stem Auger

MW15-024 MULT 4925 80229 S 07/13/95 24 2-inch 10-inch 10 14 to 24 11.5 22.75 20.9 Silt (ML)
Sand/silt (SP, SM) Perimeter Grout/Backfill Hollow Stem Auger

MW37-012 MULT 52266 93714 S 10/23/96 12.5 2-inch 9-inch 5 7 to 12 5 21.48 17.8 Silt (ML) South wetlands Overdrill Hollow Stem Auger
MW38-007 MULT 52268 93752 S 11/01/96 7 2-inch 10-inch 4 3 to 7 2 22.56 20.6 Sand (SW) Along Salmon Creek Grout/Backfill Hollow Stem Auger

MW41-020 MULT 53786 100165 S 06/13/97 20.3 2-inch 11-inch 5 15 to 20 12 28.63 29.1 Silt (ML) Bakehouse Overdrill Hollow Stem Auger

MW43-015 MULT 53788 100167 S 06/13/97 15.3 2-inch 11-inch 5 10 to 15 8 30.91 29.7 Silt (ML) Bakehouse Overdrill Hollow Stem Auger

MW45-017 MULT 53791 100170 S 06/17/97 17.8 2-inch 11-inch 5 12 to 17 10 30.61 28.7 Silt (ML) Bakehouse Overdrill Hollow Stem Auger

MW08-027 MULT 4280 67346 UGS 07/07/94 28 2-inch 10-inch 10 17 to 27 14 25.32 22.8 Sand (SP) Perimeter Overdrill Air Rotary

MW09-030 MULT 4302 70153 UGS 08/04/94 32 2-inch 10-inch 10 20 to 30 18 29.27 27.0 Sand (SP) North landfill Overdrill Hollow Stem Auger

MW20-026 MULT 4998 81122 UGS 09/01/95 26.5 2-inch 10-inch 10 16 to 26 15 28.46 25.8 Sand (SP) North landfill Overdrill Hollow Stem Auger

MW22-027 MULT 4997 81473 UGS 09/06/95 27 2-inch 10-inch 10 17 to 27 15 25.35 22.6 Sand (SP) North landfill Overdrill Hollow Stem Auger

MW25-035 MULT 4919 80236 UGS 07/24/95 35.5 2-inch 10-inch 5 30 to 35 29 30.89 28.4 Sand (SW, SP) Scrap yard Overdrill Hollow Stem Auger

MW37-030 MULT 52473 93803 UGS 12/09/96 30.5 2-inch 9-inch 5 25 to 30 23 21.32 17.8 Sand with silt (SW-SM) South wetlands Overdrill Hollow Stem Auger

MW38-035 MULT 52476 93798 UGS 12/02/96 36 2-inch 10-inch 5 30 to 35 28.5 23.07 20.7 Sand (SW) Along Salmon Creek Grout/Backfill Hollow Stem Auger

MW41-033 MULT 53785 100164 UGS 06/12/97 35 2-inch 11-inch 5 28 to 33 26 28.71 29.1 Sand (SM) Bakehouse Overdrill Hollow Stem Auger

MW43-027 MULT 53787 100166 UGS 06/13/97 29 2-inch 11-inch 5 22 to 27 20 30.72 29.7 Sand (SW) Bakehouse Overdrill Hollow Stem Auger

MW45-042 MULT 53792 100171 UGS 06/16/97 43 2-inch 11-inch 5 37 to 42 35 30.26 28.9 Sand (SW) Bakehouse Overdrill Hollow Stem Auger

MW54-050 MULT 62323 132598 UGS 09/18/00 50 2-inch 6-inch 10 40 to 50 38 30.09 26.97 Sand (SW) South landfill Overdrill Hollow Stem Auger

MW03-098 MULT 52876 85677 I 06/26/96 100 2-inch 6-inch 10 88 to 98 87 30.65 28.7  g Sand (SP) Perimeter Grout/Backfill Hollow Stem Auger

MW06-094 MULT 52873 79940 I 09/20/96 96 2-inch 6-inch 10 84 to 94 83.5 27.85 25.5 Sand (SW) South of dike Overdrill Hollow Stem Auger
MW08-127 MULT 52872 85711 I 07/10/96 129 2-inch 6-inch 10 117 to 127 116.5 25.62 23.5  g Sandy gravel (GW) Perimeter Overdrill Air Rotary
MW15-086 MULT 52866 85672 I 09/23/96 87 2-inch 6-inch 10 76 to 86 75 23.88 21.5 Sand (SW) Perimeter Grout/Backfill Hollow Stem Auger
MW21-063 MULT 52863 79938 I 10/01/96 65 2-inch 6-inch 10 53 to 63 51 26.76 23.8 Sand (SW) North landfill Overdrill Hollow Stem Auger

MW31-095 MULT 52919 89222 I 12/09/96 96 2-inch 6-inch 10 85 to 95 82 25.00 22.8 Sand (SW) Fairview Farms Overdrill Hollow Stem Auger

MW39-095 MULT 53990 95695 I 06/26/97 95 2-inch 6.5-inch 10 85 to 95 82 25.18 22.3 Sand (SW) Fairview Farms Grout/Backfill Hollow Stem Auger

MW48-055 MULT 54142 104245 I 09/02/97 56 2-inch 6-inch 10 45 to 55 42 28.19 28.4 Sand No. Side Casthouse Grout/Backfill Hollow Stem Auger

MW51-069 MULT 54610 100613 I 11/03/97 69 2-inch 6-inch 10 58 to 68 55 26.17 23.4 Sand Adjacent to River Overdrill Hollow Stem Auger
MW06-176 MULT 52874 79941 D 05/03/96 178 2-inch 6-inch 10 166 to 176 165 27.74 25.4  g Sand (SW-SP) Perimeter Overdrill Air Rotary

MW08-169 MULT 52871 85712 D 05/23/96 170.5 2-inch 6-inch 10 159 to 169 158 25.88 23.7  g Sand (SW) / Gravel (GW) Perimeter Overdrill Air Rotary

MW12-184 MULT 52868 85676 D 05/21/96 184.5 2-inch
10-inch to 8.5 
feet; 6-inch to 

200 feet
10 174 to 184 171 23.04 20.7  g Sand (SW) Perimeter Grout/Backfill Hollow Stem Auger

MW15-175 MULT 52865 85678 D 06/04/96 175.8 2-inch 6-inch 10 165 to 175 164 23.88 21.8  g Sand (SW) Perimeter Grout/Backfill Hollow Stem Auger
MW21-176 MULT 52864 79939 D 08/14/96 177 2-inch 6-inch 10 166 to 176 165 26.01 23.3 Sand (SW) North landfill Overdrill Air Rotary

MW27-176 MULT 52860 85715 D 08/26/96 176.5 2-inch 6-inch 10 164 to 174 163 31.94 29.5 Gravel (GW) Adjacent to 
Company Lake Overdrill Air Rotary

  Piezometers

PZ17-019 MULT 54670 100606 S 10/29/97 19.3 1/2-inch 2-inch 3 16 to 19 14 28.73 NM Silt Bakehouse Overdrill Geoprobe

PZ18-023 MULT 54668 100604 S 10/31/97 23.3 1/2-inch 2-inch 3 20 to 23 18 27.87 NM Silt Bakehouse Overdrill Geoprobe

PZ19-014 MULT 54673 100609 S 10/31/97 14.3 1/2-inch 2-inch 3 11 to 14 9 29.30 NM Silt Bakehouse Overdrill Geoprobe

PZ17-039 MULT 54669 100605 UGS 10/29/97 40 1/2-inch 2-inch 3 36 to 39 34 28.69 NM Sand Bakehouse Overdrill Geoprobe

PZ18-040 MULT 54671 100607 UGS 10/30/97 42 1/2-inch 2-inch 3 37 to 40 35 27.81 NM Sand Bakehouse Overdrill Geoprobe

PZ19-040 MULT 54672 100608 UGS 10/31/97 40 1/2-inch 2-inch 3 37 to 40 35 29.43 NM Sand Bakehouse Overdrill Geoprobe

   Notes:
    a S = Shallow well screened in silt. I = Intermediate-depth well screened in sand.
        UGS = Shallow well screened in the upper gray sand. D = Deep well screened in sand/gravel. NA = Information not available.

     b  Feet below ground surface (ft bgs).

    c  Casing and screen constructed with flush-threaded Schedule 40 or 80 polyvinyl chloride with 0.010-inch machine-slotted screen.

    d  MPE = Measuring point elevation, feet 1929 National Geodetic Vertical Datum (NGVD).

     e  GSE = Ground surface elevation, feet 1929 NGVD.

     f  For explanation of soil classification codes, refer to ASTM D 2488, Standard Practice for Description and Identification of Soils (American Society for Testing and Materials, August 1990).

    g  Reference point is top of concrete pad (feet 1929 NGVD), not ground surface elevation.
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chips were used if the depth to the bottom of the seal was less than 50 feet and the standing 
water column in the borehole was less than 25 feet deep at the time of seal placement. 

Baroid HoleplugTM 3/8-inch unhydrated sodium bentonite chips were poured into the 
borehole at locations backfilled with bentonite chips. Chips were poured slowly into the 
borehole to prevent bridging. Chips were hydrated during emplacement in approximately 
2-foot lifts. The volume of chips used was compared with the amount calculated based on 
borehole dimensions. 

Baroid AquaguardTM high-solids (by weight) grout slurry, mixed to the manufacturer’s 
specifications, was used at locations backfilled by pressure grouting. Grout slurry was 
mixed in 55-gallon drums at a ratio of two 50-pound bags per 40 gallons of water. The grout 
slurry was pumped into the borehole through a bottom discharge tremie pipe installed near 
the bottom of the borehole. The grout level in the borehole was maintained above the 
bottom of the casing or auger flights during the grouting process. Boreholes were backfilled 
to ground surface with grout slurry. The boreholes were later inspected for grout settlement. 
Bentonite chips were used to backfill the borehole when settlement had occurred to bring 
the grout level to near ground surface. 

Actual grout volumes observed were compared with estimated grout volumes based on 
borehole dimensions. The borehole was inspected after the grout was allowed to settle 
overnight. If settlement was observed, the borehole was backfilled with bentonite chips to a 
depth of approximately 1 foot bgs. The hole was then backfilled to grade with native soil. 

A brief summary for each of the overdrilling methods is presented below. 

Direct Push 
Six piezometers (PZ17-019, PZ17-039, PZ18-023, PZ18-040, PZ19-014, and PZ19-040) were 
decommissioned using a GeoProbe direct push drill rig. Casing was removed prior to 
overdrilling the boreholes. The piezometers were redrilled to the original borehole total 
depth as required by OAR 690-240-0510 (1). Table 2 provides details of decommissioning 
activities for the six piezometers. 

Hollow Stem Auger 
Monitoring wells MW09-030, MW20-026, MW21-063, MW22-027, MW25-035, MW31-095, 
MW37-012, MW37-030, MW41-020, MW41-033, MW43-015, MW43-027, MW45-017, 
MW45-042, MW51-069, and MW54-050 were decommissioned by overdrilling using a 
Mobile B-59 hollow stem auger drill rig. The wells were redrilled to a minimum of the 
original borehole depth using auger flights of at least the original borehole diameter. Where 
possible, all polyvinyl chloride (PVC) casing and screen were removed prior to overdrilling. 
All casing, screen, annular seal, and filter pack were removed by overdrilling prior to 
sealing. Boreholes were backfilled with grout as described in the General Decommissioning 
Procedures section, above. Overdrilling depths and grout volumes are presented in Table 3. 



Table 2
Summary of  Decommissioned Piezometers

Reynolds Metals Company/Alcoa, Inc. - Troutdale, Oregon

OWRD ID

Install. 
Start Card 

No.

Decom. 
Start Card 

No. Unit  a

PZ17-019 MULT 54670 100606 167927 S 10/29/97 12/20/04 19.3 Geoprobe 20 3.1 5

PZ17-039 MULT 54669 100605 167930 UGS 10/29/97 12/21/04 40 Geoprobe 40 6.4 12

PZ18-023 MULT 54668 100604 167928 S 10/31/97 12/20/04 23.3 Geoprobe 24 3.7 8

PZ18-040 MULT 54671 100607 167931 UGS 10/30/97 12/20/04 42 Geoprobe 42 6.7 13

PZ19-014 MULT 54673 100609 167929 S 10/31/97 12/20/04 14.3 Geoprobe 15 2.3 4

PZ19-040 MULT 54672 100608 167932 UGS 10/31/97 12/20/04 40 Geoprobe 40 6.4 11

   Notes:
 a S = Shallow well screened in silt.
   UGS = Shallow well screened in the upper gray sand.
   I = Intermediate-depth well screened in sand.
   D = Deep well screened in sand/gravel.
 b  Feet below ground surface (ft bgs).

Depth 
Overdrilled

Estimated 
Grout 

Volume
(gal)

Actual 
Volume of 

Grout
(gal)

Owner 
Well ID

Installation 
Date

Decommission 
Date

Over- 
Drilling 
Method

Total 
Depth b
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Table 3
Groundwater Wells Decommissioned by Overdrilling with Hollow Stem Auger Drilling

Reynolds Metals Company/Alcoa, Inc. - Troutdale, Oregon

 
Install. Decom.

OWRD ID
Start Card 

No.
Start Card 

No. Unita

MW09-030 MULT 4302 70153 167854 UGS 08/04/94 01/03/05 32 Overdrill/HSA 32 48.0 140 NA

MW20-026 MULT 4998 81122 167855 UGS 09/01/95 12/07/04 26.5 Overdrill/HSA 26.5 7.6 NA 17

MW21-063 MULT 52863 79938 167864 I 10/01/96 01/04/05 65 Overdrill/HSA 65 97.5 160 NA

MW22-027 MULT 4997 81473 167856 UGS 09/06/95 01/03/05 27 Overdrill/HSA 27 40.5 140 NA

MW25-035 MULT 4919 80236 167857 UGS 07/24/95 12/07/04 35.5 Overdrill/HSA 35.5 10.1 NA 19

MW31-095 MULT 52919 89222 167943 I 12/08/96 07/01/05 95 Overdrill/HSA 95 27.1 140 3.5

MW37-012 MULT 52266 93714 167850 S 10/23/96 12/21/04 12.5 Overdrill/HSA 13 3.6 NA 4.5

MW37-030 MULT 52473 93803 167858 UGS 12/09/96 12/21/04 30.5 Overdrill/HSA 31.5 8.7 NA 14.5

MW41-020 MULT 53786 100165 167851 S 06/13/97 12/08/04 20.3 Overdrill/HSA 20.5 5.8 NA 14

MW41-033 MULT 53785 100164 167859 UGS 06/12/97 12/08/04 35 Overdrill/HSA 35 10.0 NA 19

MW43-015 MULT 53788 100167 167852 S 06/13/97 12/10/04 15.3 Overdrill/HSA 15.3 4.4 NA 12

MW43-027 MULT 53787 100166 167860 UGS 06/13/97 12/10/04 29 Overdrill/HSA 29 8.3 NA 20

MW45-017 MULT 53791 100170 167853 S 06/17/97 12/09/04 17.8 Overdrill/HSA 18 5.1 NA 15

MW45-042 MULT 53792 100171 167861 UGS 06/16/97 12/08/04 43 Overdrill/HSA 43 12.3 NA 22

MW51-069 MULT 54610 100613 167865 I 11/03/97 12/10/04 69 Overdrill/HSA 69 103.5 200 NA

MW54-050 MULT 62323 132598 167862 UGS 09/18/00 01/03/05 50 Overdrill/HSA 50 75.0 70 NA

   Notes:
 a S = Shallow well screened in silt.
   UGS = Shallow well screened in the upper gray sand.
   I = Intermediate-depth well screened in sand.
   D = Deep well screened in sand/gravel.
 b  Feet below ground surface (ft bgs).
 c Shaded grout values are in gallons for wells pressure grouted with Baroid Aquaguard.

Depth 
Overdrilled

Calculated 
Grout Volume 

(bags) C

Actual 
Volume of 

Grout      
(gal)

No. of Bags of 
Bentonite Chips 

(50-lb bag)
Owner Well 

ID
Installation 

Date
Decommission 

Date
Overdrilling 

Method
Total 

Depth b
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Air Rotary 
Five deep monitoring wells (MW08-127, MW08-169, MW08-30, MW27-176, and MW21-176) 
were decommissioned using a direct air rotary drill rig for overdrilling. Air rotary was 
selected for overdrilling the deeper well locations because a hollow stem auger was unlikely 
to reach total depth before refusal. MW08-30 was originally identified to be overdrilled 
using a hollow stem auger, but because of limited work space at the MW08 well cluster, the 
method was changed to air rotary. 

The overdrilling procedure for the deep wells was modified to include grouting of the 
monitoring well prior to overdrilling. This was done in the event that encountered borehole 
conditions prevented drilling to total depth. Grouting was not performed at MW21-176 
prior to overdrilling because the monitoring well was blocked during site preparation for 
decommissioning. During removal of the surface monument, the PVC riser casing broke 
below the ground surface during drill site preparation. Sloughing of gravel installed for the 
drill pad prevented access of tremie pipe into the PVC. With the exception of MW21-176 
(described below), all wells were overdrilled to the original depth at the original borehole 
diameter. 

During initial overdrilling of MW21-176 using a 6-inch-diameter casing, PVC was not 
observed in drilling discharge between the depths of 20 and 40 feet bgs. The drive casing 
was advancing with only minor hammer force and grout was being returned at the surface, 
suggesting that the casing was following the borehole. Because of the lack of evidence of 
PVC in drill cuttings and the possibility of deviation from the borehole, the driller contacted 
Kristopher Byrd at OWRD. OWRD requested that the borehole continue to be overdrilled to 
the total depth of the monitoring well at a diameter of 10 inches. As a precaution, 14-inch-
diameter surface casing was advanced to a depth of 10 feet. A visual check confirmed PVC 
riser casing near the base of the 14-inch-diameter surface casing at 10 feet. The driller 
advanced the casing while overdrilling the borehole at a 10-inch nominal diameter to 75 feet 
bgs after reestablishing the borehole. The PVC was observed in the surface discharge from 
10 to 75 feet bgs. 

At a depth of 75 feet bgs, partially cemented coarse sand and gravel material was 
encountered, penetration rates slowed, and PVC was no longer observed in the surface 
discharge. Drilling action and casing advancement rates indicated that the bit was no longer 
following the borehole at 75 feet bgs. To increase the drilling penetration rate, an air 
percussion hammer drill bit was installed and drilling continued to attempt to advance the 
borehole to depth per the request of OWRD staff. At a depth of 84 feet bgs, the driller 
determined that the bit was no longer following the borehole based on the drilling action 
and drive casing refusal. Kristopher Byrd at OWRD was contacted on January 18, 2005, to 
request a special standard to grout in place. After verbal approval was received from 
OWRD, approximately 82 feet (84 to 166 feet bgs) of 2-inch-diameter Schedule 40 PVC riser 
casing and 10 feet (166 to 176 feet bgs) of 0.010 slot screen were left in place. The overdrilled 
portion of the borehole at MW21-176 was grouted in place by pressure grouting from 
refusal (84 feet) to ground surface. Boreholes were backfilled with a high solids bentonite 
grout slurry, as described in the General Decommissioning Procedures section, above. 
Table 4 presents a summary of the overdrilling and grouting by air rotary methods. 



Table 4
Groundwater Wells Decommissioned By Overdrilling Using Air Rotary Drilling 

Reynolds Metals Company/Alcoa, Inc. - Troutdale, Oregon

Install. Decom.

OWRD ID
Start Card 

No.
Start Card 

No. Unit a

MW08-027 MULT 4280 67346 167854 UGS 07/07/94 01/11/04 Air Rotary 30 45.0 180

MW08-127 MULT 52872 85711 167879 I 07/10/96 01/05/04 Air Rotary 129 193.5 325

MW08-169 MULT 52871 85712 167881 D 05/23/96 01/05/05 Air Rotary 172 258.0 625

MW21-176 MULT 52864 79939 167882 D 08/14/96 01/13/05 Air Rotary 83 124.5 500

MW27-176 MULT 52860 85715 167883 D 08/26/96 01/11/05 Air Rotary 176.5 264.8 565

   Notes:
 a S = Shallow well screened in silt.
   UGS = Shallow well screened in the upper gray sand.
   I = Intermediate-depth well screened in sand.
   D = Deep well screened in sand/gravel.
 b  Feet below ground surface (ft bgs).

Depth 
Overdrilled

Calculated 
Grout 

Volume
(gal)

Actual 
Volume of 

Grout
(gal)

Owner 
Well ID

Installation 
Date

Decommission 
Date

Over- 
Drilling 
Method
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Grout and Backfill 
OWRD approved a special standard for monitoring wells MW03-017, MW03-098, MW05-
025, MW06-024, MW12-184, MW15-024, MW15-086, MW15-175, MW38-007, MW38-035, 
MW39-095, and MW48-055 to be decommissioned by backfilling in place with an approved 
sealant as specified in OAR 690-240-0510 (2) and 690-240-0475. During the decommissioning 
work, MW31-095 was mistakenly decommissioned by backfilling instead of the approved 
well MW39-095. The mistake was identified during semiannual groundwater monitoring 
performed in February 2005. Well MW31-095 was later decommissioned by overdrilling, as 
described in the Hollow Stem Auger section. Well MW31-095R was installed to replace 
MW31-095 and is described later in this document in the Well Replacement section. 

The drilling contractor contacted OWRD to request that MW06-94 and MW06-176 also be 
decommissioned by grouting in place, rather than by overdrilling, because of the presence 
of high-voltage power lines. Verbal approval to grout in place was received on January 11, 
2005. Written approval of the special standard received from OWRD is presented in 
Attachment 5. 

General Procedure 
The protective casing, bollards, and surface completion were removed at each well. The well 
casing was removed to a depth of approximately 2 feet bgs. Wells were then backfilled by 
one of the following approved sealants: 

• Baroid HoleplugTM 3/8-inch unhydrated sodium bentonite chips 
• Baroid AquaguardTM high-solids (by weight) grout slurry 

Wells were backfilled with bentonite chips or pressure grouted with grout slurry, 
depending on total depth of the well and height of the standing water column per OAR 690-
240-0475. For example, bentonite chips were used if the depth to the bottom of the seal was 
less than 50 feet and the standing water column in the borehole was less than 25 feet deep at 
the time of seal placement. 

Where bentonite chips were used to backfill the borehole, the chips were poured slowly to 
prevent bridging in approximately 2-foot lifts. The borehole was filled with bentonite chips 
until observed at the ground surface. Bentonite chips were hydrated as they were 
introduced into the borehole above the standing water column. 

Grout slurry was mixed to the manufacturer’s specifications in 55-gallon drums at a ratio of 
two 50-pound bags per 40 gallons of water. The grout slurry was pumped into the borehole 
through a bottom discharge tremie pipe installed near the bottom of the well. Pressure 
grouting was continued until grout was observed at the top of the well. 

Grout volumes for monitoring wells decommissioned in place are presented in Table 5. 
Because of the overhead power lines, a modified method of pressure grouting was used at 
MW06-176 and MW06-94. A threaded PVC cap with a camlock fitting was installed on the 
top of well. The pressure grout discharge was attached to the PVC cap, and grout was 
introduced into the well via pressure grouting. Grouting continued until the estimated 
grout volume (based on the well depth and dimensions) was injected. Visual checks were 



Table 5
Groundwater Wells Decommissioned by Grout and Backfill in Place

Reynolds Metals Company/Alcoa, Inc. - Troutdale, Oregon

Total Abandonment
OWRD ID Depth b Method 

MW03-017 MULT 4283 67349 167835 07/09/94 12/22/04 18 Grout/Backfill 2.9 11

MW03-098 MULT 52876 85677 167843 06/26/96 12/22/04 100 Grout/Backfill 16.0 30

MW05-025 MULT 4282 67348 167834 07/08/94 12/22/04 25 Grout/Backfill 4.0 12

MW06-024 MULT 5281 67347 167833 07/08/94 12/22/04 25 Grout/Backfill 4.0 15

MW06-094 MULT 52873 79940 167863 09/20/96 01/13/05 96 Grout/Backfill 15.4 17.5

MW06-176 MULT 52874 79941 167880 05/03/96 01/13/05 178 Grout/Backfill 28.5 30

MW12-184 MULT 52868 85676 167840 05/21/96 12/09/04 184.5 Grout/Backfill 29.5 30

MW15-024 MULT 4925 80229 167836 07/13/95 12/09/04 24 Grout/Backfill 3.8 5

MW15-086 MULT 52866 85672 167839 09/23/96 12/09/04 87 Grout/Backfill 13.9 20

MW15-175 MULT 52875 85678 167841 06/04/96 12/09/04 175.8 Grout/Backfill 28.1 30

MW31-095c MULT 52919 89222 167943 12/09/96 12/09/04 96 Grout/Backfill 15.4 30

MW38-007 MULT 52268 93752 167837 11/01/96 12/22/04 7 Grout/Backfill 1.1 5

MW38-035 MULT 52476 93798 167838 12/02/96 12/22/04 36 Grout/Backfill 5.8 35

MW39-095 MULT 53990 95695 167844 06/25/97 07/01/05 95 Grout/Backfill 15.2 60

MW48-055 MULT 54142 104245 167866 09/02/97 12/08/04 56 Grout/Backfill 9.0 9.5

   Notes:
  a S = Shallow well screened in silt.
    UGS = Shallow well screened in the upper gray sand.
    I = Intermediate-depth well screened in sand.
    D = Deep well screened in sand/gravel.
 b  Feet below ground surface (ft bgs).
  c  MW31-095 was later overdrilled (see Table 3).

Estimated Grout 
Volume 

(gal)

Actual 
Volume of 
Grout (gal)Owner Well ID

Installation 
Date

Decommission 
Date

Install. Start 
Card No.

Decom. 
Start Card 

No.
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made of the grout level, and grouting continued until the grout level reached the top of the 
PVC riser casing. After removal of the surface completion, the holes were backfilled from 
approximately 2 feet bgs to grade with native fill. 

Well Replacement 
Well MW31-095R was installed using a hollow stem auger to a depth of 98 feet to replace 
well MW31-095, which was mistakenly decommissioned. The monitoring well report is 
provided in Attachment 3, and a summary of construction details is provided in Table 6. 



Table 6
Construction Summary of Groundwater Well MW31-095R

Reynolds Metals Company/Alcoa, Inc. - Troutdale, Oregon

 Screen
Start Installation Total Casing Borehole Length Screened Top of Filter Screened Well Driller

Well ID OWRD ID Card No. Unit  a Date Depth b Diameter c Diameter (feet) Interval  b Pack  b MPE d GSE  e Material  f Location  Technology

MW31-095R MULT 78688 174054 I 07/22/05 98 2-inch 10-inch 10 88 to 98 85 NA NA Sand (SW) Fairview 
Farms

Hollow Stem 
Auger

   Notes:
    a  I = Intermediate Well.

     b  Feet below ground surface (ft bgs).

    c  Casing and screen constructed with flush-threaded Schedule 40 or 80 polyvinyl chloride with 0.010-inch machine-slotted screen.

    d  MPE = Measuring point elevation, feet 1929 National Geodetic Vertical Datum (NGVD).

     e  GSE = Ground surface elevation, feet 1929 NGVD.

     f  For explanation of soil classification codes, refer to ASTM D 2488, Standard Practice for Description and Identification of Soils (American Society for Testing and Materials, August 1990).

    g  Reference point is top of concrete pad (feet 1929 NGVD), not ground surface elevation.

NA = Not available
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