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• Well Casing Materials.  Both wells will be constructed of 2.5-inch (nominal) threaded 
Schedule 80 PVC well casing. With 20-ft long well screens with a slot size of 0.010.  The 
screen interval will be based on the analytical results from the borehole groundwater samples. 

• Filter Pack Specifications.  A commercially prepared, presized, and prewashed No. 10-20 
Colorado silica sand (or equivalent) filter pack will be installed around the well screen.  The 
filter pack will be presized so that approximately 96 to 100 percent of the sand passes the 
U.S. Standard No. 8 sieve, and 98 to 100 percent of the material is retained on the U.S. 
Standard No. 12 sieve. 

• Annular Seal.  Bentonite chips or pellets will be used as a seal above the filter pack.  The 
annular space from the bentonite seal to the surface will be filled with a bentonite grout 
having a minimum density of 9.5 lbs/gal.  Grout densities will be checked in the field using a 
mud balance. 

• Protective Monument.  A lockable, flush-grade security vault will be set in concrete and 
installed around the well to protect it from unauthorized entry or damage.  The vault will be 
sized to accommodate groundwater extraction equipment and conveyance piping, as 
appropriate. 

 

DRILLING PROCEDURES 

Both BOP-70(ds) and BOP-71(ds) will be drilled and installed using the procedures described in 

the following sections and in accordance with applicable Oregon Water Resources Department (OWRD) 

regulations (Oregon Administrative Rules Chapter 690, Division 240, 2003 and subsequent revisions).  

The drilling will be monitored and recorded by a field engineer or geologist working under the 

supervision of an Oregon-registered geologist or engineer.  

Because drill-drive methods of advancing temporary steel casing through the TSA have been 

historically unsuccessful, drilling will be accomplished using top-drive air rotary and Tubex-type 

equipment or other drilling system with similar under-reaming capabilities. 

Soil and rock cuttings from well borings will be observed continuously and screened for organic 

vapors using a photoionization meter (PID).  A detailed log will be maintained showing sampling depths, 

sampling method, soil types, stratification, groundwater conditions, and other pertinent information.  Each 

log will also contain the names of the drilling company and drillers, the type of drill rig, starting and 

finishing dates for drilling, borehole diameter, boring number, and boring location. 

Downhole drilling and sampling equipment will be steam-cleaned before and after drilling of the 

each well.  Air filters will be used to filter the compressed air used during top-drive air rotary drilling. 

BOP-70(ds) and BOP-71(ds) will be installed at the base of the Upper TSA, as described 

previously.  The TGA and the CU1 separating the TGA and TSA are anticipated to be encountered during 

drilling at each location.  Therefore, step-down drilling will be implemented to minimize the potential for 

cross-contamination between the TGA and TSA.  The step-down techniques are summarized below: 
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1. Drilling will begin in the TGA using a 12-inch diameter temporary steel casing to the top of 
CU1.  The temporary casing will be advanced, without additional drilling, until refusal or no 
more than 2 ft into CU1.  The borehole will not be advanced beyond the casing at this stage. 

2. The lower portion of the borehole will be sealed with at least 3 ft of bentonite chips. The 
bentonite chips will be allowed to hydrate for at least 12 hours, or until the integrity of the 
bentonite seal is determined to be adequate based on site conditions. 

3. An 8-inch steel casing will be lowered inside the 12-inch casing to the bottom of the hole.  
Drilling will proceed through the Upper TSA and to the top of the Lower TSA. 

 

Waste Management 
 

During drilling, cuttings and water will be separated in an open-topped skid.  Cuttings will be 

placed in 10 yd3 rolloff containers; solid residuals (e.g., Tyvek gloves) will be contained in 55-gallon 

drums or other covered containers, identified with the date of collection, origin (i.e., location and depth), 

and a brief description of the contents.  Containerized waste will be transferred to a designated storage 

area on the Boeing facility and stored until characterized and classified.  After characterization and 

classification, the waste will be managed consistent with applicable state and federal regulations.  Water 

generated during drilling and development will be handled as described in the “Discharged Water 

Management” section of this technical memorandum. 

 
BOREHOLE SAMPLING 

Geologic sampling and logging will be performed at a maximum interval of about 5 ft during 

drilling of BOP-70(ds) and BOP-71(ds).  Grab soil samples will be collected from the drill rig cyclone 

and will be described consistent with American Society of Testing and Materials procedures and recorded 

on a field boring log with other relevant drilling information. 

Three borehole groundwater samples will be collected from each boring throughout the Upper 

TSA interval to evaluate possible vertical profiles of VOC concentrations.  Borehole groundwater 

samples will be collected from three intervals of the Upper TSA; the upper 20 ft, estimated central 20 ft; 

and the bottom 20 ft.  Borehole groundwater samples will be collected using a submergible pump (i.e. 

Grunfros pump) and pressurized packers to isolate the target sampling interval.  Prior to sample 

collection, water will be purged until suspended solids have been reduced.  Borehole samples will be 

submitted to a testing facility for VOC analysis on a requested 24 hour turn-around-time.  The final well 

screen placement for the well will be based on the analytical results of the borehole samples. 
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WELL INSTALLATION AND DEVELOPMENT 

Well Installation 

All well casing material will be steam-cleaned before installation in the boring if factory 

decontamination procedures cannot be determined.  Well installation procedures are provided below: 

• Well Casing and Screen Installation.  BOP-70(ds) and BOP-71(ds) will be installed with 
2.5-inch diameter, Schedule 80 PVC casing.  Centralizers will be installed above and below 
the screen and near the top of the well casing.  Once the well casing and screen are installed, 
the total length of the well will be verified and documented by lowering a weighted tape to 
the bottom of the well. 

• Filter Pack Installation.  The annular well space between the boring walls and well screen 
will be packed with No. 10-20 Colorado sand (filter pack) to about 3 ft above the well screen.  
The filter pack will be installed through a tremie pipe, or carefully poured down the annulus 
between the well casing and the temporary casing as the temporary casing is slowly 
withdrawn. To ensure complete settlement of the filter pack material, the well will be surged 
with a surge block each time 10 ft of filter pack is placed. 

• Annular Bentonite Seal.  A 5-ft bentonite chip or pellet seal will be placed above the filter 
pack.  The annular space from the bentonite seal to the surface seal will be filled with 
bentonite grout.  The bentonite grout will be installed through a tremie pipe between the well 
casing and the temporary casing as the temporary casing is slowly withdrawn.  The tremie 
pipe will have side discharges to help prevent grout from disturbing the bentonite seal and 
filter pack.  Grout densities will be checked in the field using a mud balance. 

 
WELL DEVELOPMENT 

BOP-70(ds) and BOP-71(ds) will be developed by surging and pumping, or other suitable 

methods, after the grout has set in the well annulus for a minimum of 24 hours.  Development will 

remove soil introduced during installation activities and establish hydraulic continuity between the filter 

pack and the soil formation.  Development will continue until at least five well volumes of water are 

removed, soil is reasonably cleared from the wells, and the turbidity of the water is low.  No groundwater 

sampling will be performed for at least 2 days following development. 

 
Topographic Survey 

A vertical and horizontal survey will be conducted by a licensed land surveyor to document the 

location of the wells and to establish a reference point elevation for groundwater level measurements.  

The same datum used in previous site investigations will be used and the work will be consistent with the 

regional surveys conducted in May 1991 and November 1994 by Chase Jones and Associates. 
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WELL SAMPLING AND TESTING 

Groundwater elevations will be monitored at BOP-70(ds) and BOP-71(ds) using dataloggers.  

Manual water level data will be used to calibrate the dataloggers and to provide a backup data set if the 

dataloggers should fail.   

Wells BOP-70(ds) and BOP-71(ds) will be added to the TSA remedial action monitoring 

program.  Groundwater samples will be collected on a quarterly monitoring program and analyzed for 

VOCs using diffusion bag samplers (DBS).  Groundwater analytical results will be included in the 

quarterly and annual reporting requirements for the existing remedial action. 

 

SUMMARY 

 The proposed actions will support the TSA remedy and assist with evaluation of monitoring any 

potential loss of hydraulic control during extensive periods of PWB pumping from the well field.   Based 

on the information presented in this plan, we seek DEQ’s approval to implement the well installation 

activities scope of work. 

 

 

 

 

 

 

 

Attachment 



THE

Unsaturated Area

TCE CONCENTRATION ( µg/L)

LEGEND
ND

1.5

UPPER TSA EXTRACTION WELL
UPPER TSA MONITORING WELL

BOEING AND CASCADE PROPERTY BOUNDARIES

5

NOT SAMPLED DUE TO INSUFFICIENT WATERNS

TCE NOT DETECTED (AT <0.5 µg/L)

60

30 5

3.0

6.1
BOP-65(ds)

BOP-60(ds)

BOP-22(ds)

ND(a)

NS

NS

NS
ND(a)

NS

ND(a)
BOP-42(ds)

ND(a)
BOP-41(ds)

NSNS

BOP-61(ds)  NS

0.6

3.2
89 (b)

0.65

1.6

ND

ND

ND(a)

ND

ND

ND(a)

MW-10(ds)

MW-18(ds)

MW-17(ds)

BOP-13(ds)

BOP-31(ds)BOP-66(ds)

PMX-141

PWB-1(uts)

BOP-62(ds)

D-18(ds)

MW-41(ds)

MW-29(ds)

D-15(ds)

RPW-1(ds)
D-16(ds)

BOP-44(ds)

BOP-43(ds)

BOP-20(ds)

MW-20(ds)

2.2
EW-9

EW-22
3.2

2.1
EW-3

ND

4.0

EW-10/PMX-189

EW-21

ND(a)

6.5

0.51(a)
MW-26(ds)

5

MW-19(ds)

APPROXIMATE TCE CONCENTRATION CONTOUR
(February 2006)

(Proposed)
BOP-71(ds)

(Proposed)
BOP-70(ds)

Proposed Boring Locations

Proposed New Well Locations
TSA Remedial Action

East Multnomah County,
Oregon

FigureB
oe

in
g 

of
 P

or
tla

nd
 | 

V
:\0

25
\1

16
\6

23
\D

\W
or

k 
P

la
n\

F
ig

1.
dw

g 
(A

) "
F

ig
ur

e 
1"

 2
/6

/2
00

7

0 1000 2000

Scale in Feet

LANDAU ASSOCIATES
PROWELL ENVIRONMENTAL
PEGASUS GEOSCIENCE



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




