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Section 1 
Introduction 
 
Under Work Assignment 336-VOEE-10EW from U.S. Environmental Protection 
Agency (EPA), under EPA Region 8, Response Action Contract No. EP-W-05-049, 
CDM Federal Programs Corporation (CDM) was assigned to conduct oversight of 
field investigation activities at the Gasco/Siltronic site (Site) in Portland, Oregon.  

CDM provided technical field oversight of field activities described in the Capture 
Zone Field Test Plan (Anchor QEA 2009a).  The field activities were undertaken by 
Anchor QEA on behalf of NW Natural and included the following: 

 Offshore piezometer installation 

 Upland monitoring well installation 

 Upland extraction and observation well installation 

 Pumping tests and general testing of extraction wells 

Offshore piezometer and upland monitoring wells were installed from November 17, 
2009, through February 5, 2010. Extraction and observation wells were installed from 
February 8 through March 18, 2010.  Additional extraction wells were installed from 
July 1 through August 19, 2010.  The pumping test and general testing phase of the 
program occurred from March 18 through May 7, 2010, September 2 through 9, 2010 
and March 29 through April 12, 2011. 

During implementation of the Capture Zone Field Test Plan, CDM conducted oversight 
to monitor health and safety compliance and provide an independent verification of 
piezometer and well installation and extraction well testing performed by Anchor 
QEA.  

This report summarizes the field oversight activities, photo documentation and a 
discussion of deviations from the Capture Zone Field Test Plan and supplemental 
addenda submitted to EPA by NW Natural.   

1.1 Project Background 
The Site is on the southwest bank of the lower Willamette River generally between 
river miles 6 and 7, immediately downstream of the Burlington Northern Santa Fe 
railroad bridge. The Site is within Portland Harbor, which was designated a federal 
Superfund site by EPA in 2000 based on sediment contamination.  

The statement of work for the Site is contained in Appendix A to the September 9, 
2009 administrative settlement agreement and order on consent (AOC) (Docket No. 
CERCLA 10-2009-0255) for the Site.  The statement of work identifies chemicals of 
concern at the Site, which include:  
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 Benzene, toluene, ethylbenzene, xylenes 
 Polynuclear aromatic hydrocarbons, extended to include  

2-methylnaphthalene, dibenzofuran, and carbazole 
 Cyanide (including total cyanide in sediment and total, available, and free forms 

in water samples) 
 Zinc 
 Trichloroethene 
 Cis-1,2-dichloroethylene 
 Trans-1,2-dichloroethylene 
 1,1-dichloroethylene 
 Vinyl chloride 
 Polychlorinated biphenyls 
 Dichlorodiphenyltrichloroethanes 
 Dichlorodiphenyldichloroethanes 
 Dichlorodiphenyldichloroethylenes 
 Diesel range hydrocarbons 
 Residual range hydrocarbons 
 Benzene hexachlorides 
 Endrin ketone 

1.2 Piezometer/Well Installation Summary 
The primary objective of the offshore and upland well installation was to install 20 
new piezometers/wells to collect supplemental data during the capture zone pilot 
testing.  Results from the testing will be used by NW Natural to evaluate the extent of 
seepage control from pumping shoreline wells as well as verify and refine (if 
necessary) model-predicted pumping rates to achieve groundwater capture at the 
adjacent shoreline.  In addition to the 22 planned piezometer/well locations, an 
additional shallow pumping well (designated PW-8-39) was installed, abandoned 
(because of improper completion), and re-installed throughout the months of July and 
August 2010, after initial pumping test data showed insufficient capture in the fill and 
shallow alluvium. Also, on August 13, 2010, an additional observation well (OW-8-28) 
was installed to accommodate a request by Oregon Department of Environmental 
Quality (DEQ) to provide useful lithology and water level data in the vicinity of PW-
8-39. 

CDM personnel were present during a majority of the piezometer and well 
installation on behalf of EPA to provide oversight of health and safety and the 
technical aspects of the piezometer/well installation, including drilling, completion 
and development activities. 

The 24 piezometer/wells were drilled using sonic drilling techniques.  The number, 
type, and purpose of wells installed are summarized below. 
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• Piezometers1

• Monitoring wells

 (PZ): ten piezometers were installed to monitor hydraulic control 
of offshore seepage.  

2

• Observation wells (OW): four observation wells were installed to monitor 
hydraulic response in the shallow fill where nonaqueous phase liquid (NAPL) 
is present. 

 (MW): six monitoring wells were installed to collect water 
quality samples and monitor hydraulic response to upland pumping wells. 

• Pumping wells (PW): four pumping wells were installed to extract 
groundwater and maintain hydraulic control of groundwater 
discharge/seepage to the river. 

The piezometers and monitoring wells were installed in clusters with individual wells 
within the cluster screened in different stratigraphic horizons.  The boring for the 
deepest piezometer and monitoring well installed in the cluster and all observation 
wells/pumping wells were sampled and the lithology was logged continuously.  
Intermediate depth and shallow piezometers and monitoring wells in each cluster 
were sampled at 5- to 10-foot core intervals, unless there was poor recovery in the 
deeper piezometer/monitoring well in the cluster. 

Table 1, modified from the Capture Zone Field Test Plan, is included in this document. 
The table is modified to show as-built completion depths and well identifications 
(IDs) for the wells installed to implement the Capture Zone Field Test Plan to account 
for any deviation to the planned completion depths of the wells. 

1.3 Pumping Test Summary 
After the upland well installation, NW Natural instrumented the piezometers, 
monitoring wells, and piezometers with dataloggers/transducers, and installed 
pumps/control systems in the extraction wells.  The extraction wells were then linked 
by pipeline to the existing granular activated carbon treatment system, which 
ultimately discharges to the City of Portland municipal treatment system.   

By March 30, 2010, the pump system installation was complete and initial pumping 
tests were conducted throughout April and early May 2010.  In June 2010, after review 
of the initial pumping test data, NW Natural proposed the installation of an 
additional shallow extraction well near PW-8, which became PW-8-39. After 
completion of PW-8-39 throughout the month of July and early August, the final well 
was instrumented and a pump/controller was installed and connected to treatment at 
the end of August 2010. In September and November 2010 additional tests were 
conducted with this shallow extraction well.  

                                                 
1 One piezometer (PZ3-10) was not installed. 
2 One shallow monitoring well was added to characterize hydraulic response in the shallow fill between 

PW8 and PW9. 



Section 1 
Introduction 

  1-4 

The interface between a programmable logic control and pump variable frequency 
drives (VFDs) was field tested in late March/early April 2011. The ability of the 
programmable logic control /transducer system to respond to groundwater elevation 
changes and the consequent response of the well pumps was tested. 
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Section 2 
Objectives and Scope of Field Oversight 
 
2.1 Governing Documents 
Activities at the Site were conducted by the potentially responsible party in 
accordance with the following documents prepared and submitted by Anchor QEA 
for NW Natural: 

• Capture Zone Field Test Plan, Gasco, Portland, Oregon, September 2009 

• Health and Safety Plan, NW Natural “Gasco” Site, Field Activities for Capture Zone 
Field Test Plan, November 2009  

• Responses to EPA/DEQ comments on the offshore piezometer installation 
portion of the Capture Zone Field Test Plan, November 3, 2009 

• Responses to EPA/DEQ comments on upland well installation portion of the 
Capture Zone Field Test Plan, January 20, 2010   

• Capture Zone Field Test Plan Addendum 2 in response to EPA/DEQ comments 
provided on July 21 and 24, 2010, regarding  plans to abandon PW-8-39 and 
install pilot extraction well PW-8-39b, August 3, 2010 

• Capture Zone Field Test Plan Addendum 3 in response to EPA/DEQ comments 
on Capture Zone Field Test Plan Addendum 2, August 6, 2010 

• Gasco Field Test of Variable Frequency Drive Well Pumps, January 24, 2011 

2.2 Objectives of Field Oversight 
The primary objective of the field oversight was to observe field activities for 
compliance with the governing documents listed in Section 2.1. Through daily 
reporting of field observations made by CDM, the EPA Remedial Project Manager 
(RPM) was informed of the detailed status of the data gaps investigation work. 
Furthermore, oversight personnel provided the RPM with timely notification of issues 
that developed during the course of the investigation work, including possible 
deviations from the governing documents. The information was important because it 
assisted the RPM in making decisions regarding necessary changes in the data 
collection effort.  

2.3 Field Investigation Schedule 
The well installation portion of the capture zone field test plan conducted by Anchor 
QEA commenced on November 17, 2009, with a site safety meeting. Offshore 
piezometer drilling/installation began the same day and continued through 
December 4, 2009.  The upland well installations were also conducted by Anchor QEA 
from January 25, 2010, to March 8, 2010.   
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Monitoring instrumentation, pump/control installation and connection to treatment 
of the wells occurred from March 9 through 30, 2010. Monitoring instrumentation was 
performed by the Anchor QEA team, while pump installation and connection to the 
treatment system were performed by Advanced Remediation Technologies, Inc 
(subcontractor to Anchor QEA). Electrical work for the pump controls was performed 
by Stoner Electrical (subcontractor to Anchor QEA).  

Pumping tests, conducted by Anchor QEA, commenced on April 19 and continued 
with additional testing through April and early May 2010.  After review of the initial 
pumping test data in May and June 2010, a shallow extraction well (PW-8-39) and 
shallow observation well (OW-8-28) were added during the months of July and early 
August 2010.  After instrumentation and pump/control installation for these wells, 
additional pumping tests resumed in September and a final 72-hour pumping test 
with all four extraction wells was conducted November 8 through 11, 2010.  

Short-term logic control testing of the VFD system for extraction wells based on the 
pumping response from four upland monitoring wells was performed on March 28, 
2011.  Long-term logic control testing of the VFD system for extraction wells based on 
the pumping response from three upland monitoring wells was performed on April 6 
through 12, 2011. 

2.4 Oversight Personnel 
Oversight was conducted by the following CDM personnel: 

• Lance Peterson, project manager/field team support 
• Scott Coffey, field team lead – offshore piezometer installation 
• Damon Repine, health and safety lead – offshore piezometer installations 
• Jennifer Jones, field team lead – upland well installation, monitoring and 

pumping system installation, pumping tests 
• Barry Sarin, field team support – upland well installation 
• Matthew Hewitt, field team support –upland well installation 
• Paul Opem, health and safety lead –upland well installations 

 
2.5 Field Documentation 
Information and notations were recorded as required in a field logbook in accordance 
with CDM Standard Operating Procedure 4-1; revision 6 Field Logbook Content and 
Control. Field documentation consisted of an accounting of activities at the Site, 
noting problems or deviations from governing documents described in Section 2.1. 

The field team leads maintained the field logbooks and submitted copies of the 
logbook on a regular basis to the CDM project manager for review, use in preparing 
field reports, and filing in the project files. Field notes are provided in Appendix A. 
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2.6 Photographic Documentation 
Photographs were taken during field oversight in accordance with CDM Standard 
Operating Procedure 4-2; revision 7 Photographic Documentation of Field Activities. 
Photo-documentation by the CDM field oversight team included taking photos of 
boring locations, selected core samples (especially where visual contamination was 
noted), field quality assurance/quality control procedures, health and safety 
compliance procedures, and any other instance determined necessary. Photographs 
taken during field oversight are provided in Appendix B. 
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Section 3 
Observations 
 
3.1 Summary of Work Performed  
On November 16, 2009, January 22, 2010, and August 11, 2010, before the mobilization 
for field drilling activities, a field planning meeting was conducted by the CDM 
project manager and attended by the CDM field staff and a member of the CDM 
quality assurance staff. During the meeting, CDM field staff were provided 
information about the site, health and safety issues, the objectives and scope of field 
activities, governing documents for the field work and required quality control 
measures, the roles and responsibilities of staff involved, equipment and training 
needs, communication requirements, and schedule. CDM field staff obtained the 
required field supplies, including personal protective equipment (PPE), and reviewed 
the project health and safety plan (HASP) to determine health and safety protocols for 
performing site work. The daily descriptions provided below present a general 
overview of activities performed during the piezometer/well installation fieldwork 
and pumping tests with a focus on health and safety compliance, locations where field 
evidence of contamination (sheen, odors, elevated photoionization detector [PID] 
readings) were noted, and compliance with well completion protocols.  Table 2 
summarizes sample core descriptions and photo IDs of depth intervals in the offshore 
piezometers where substantial product was noted.  Substantial product is defined in 
Section 3.6.2.1 of the statement of work.  Table 3 summarizes pumping test durations, 
flow rates, and hydraulic data obtained from testing during CDM site visits.  Table 4, 
located in Section 4.2, summarizes deviations in piezometer and well completion 
depths. 

3.1.1 Offshore Piezometer Installations  
The following field teams were on site during the reported periods in 2009– 
November 17-20, November 23-25, November 30, and December 1-4. 

Anchor QEA – NW Natural consultant 
CDM – field oversight 
Cascade Drilling, Inc. – driller 
Diversified Marine – barge operator 

November 17, 2009 
The piezometer installation program was initiated on November 17. After the health 
and safety kick off meeting at the Anchor QEA job trailer all personnel proceeded 
down to the Willamette River shoreline to drill the PZ5 piezometer cluster. After the 
driller (Cascade Drilling) completed loading the barge (beached in the upstream area 
of the site) the barge operator (Diversified Marine) moved the barge to the shoreline 
near the PZ5 area. PZ5 was drilled above the level of the Willamette River on the 
Gasco beach. After rig and work zones were set up drilling at PZ5 started at 12:37 
p.m. The boring for PZ5 was drilled to 15 feet below ground surface (bgs) on 
November 17 (85-foot planned depth). The sediment consisted primarily of silty sand. 
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A minor sheen was noted at 5 feet bgs, no odor and 0.6 parts per million (ppm) PID 
headspace. All other portions of the 0-to-15-foot bgs core showed no evidence of 
contamination. 

November 18, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer all personnel 
proceeded down to the Willamette River shoreline to the PZ5 piezometer cluster 
location.  Drilling commenced at PZ5-85 from 15 feet bgs at 7:55 a.m. after the driller 
had repositioned the sonic rig on the borehole (the rig was left on the barge 
overnight).  The plan for November 18 was to complete drilling for the deep PZ5-85 
piezometer (85-foot target depth) and install the deep piezometer. 

The boring for PZ5-85 was drilled to the target depth (85.5 feet).  The sediment from 
15 to 50 feet bgs was fine-grained sandy silt and silty sand with silty sand being 
predominant.  A transition from silty sand to sand was noted in the 45-to-50-foot core.   
Below 50 feet medium-grained sand was present to the total depth of 85.5 feet bgs.  
The only field evidence of contamination in the 15 to 85 foot interval was an odor 
noted in the 70-to-80-foot core interval where Anchor QEA logged a “dirty sock” 
odor.  John Renda from Anchor QEA stated that the odor had been noted in sediment 
borings upstream of PZ5 and samples had been analyzed for a suite of analytes with 
no detections noted.  The source of the odor remains unknown.  All PID headspace 
readings were less than 0.6 ppm.  No sheen was noted in the cores collected on 
November 18. 

November 19, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer all personnel 
proceeded down to the Willamette River shoreline to the PZ5 piezometer cluster 
location.  Installation of the 85-foot piezometer resumed at 8:20 a.m. after the driller 
repositioned the rig on the drill site and staged installation supplies.  PZ5-85 was 
installed as planned.  Grout was brought to the surface and was to be allowed to settle 
and the reminder of the seal was to be completed with bentonite chips. 

The 50-foot piezometer at the PZ-5 cluster location was drilled and installation was 
initiated, which included 2-inch polyvinyl chloride (PVC) and filter pack placement.  
PZ5-50 is approximately 3 feet from PZ5-85.  Soils were logged at PZ5-50 only where 
Anchor QEA felt there was a data gap (in this case the upper 20 feet).  The bottom 10 
feet of the boring were also logged (40 to 50 feet bgs) to confirm the target zone for the 
50-foot piezometer (medium-grained sand).  A subtle sheen noted at about 5 feet bgs 
in the 85-foot boring was evident at about 7 feet bgs in the 50-foot boring.  The only 
PID headspace noted in the zones logged was 0.6 ppm at 17.5 to 20 feet bgs.  No odors 
were noted. 

Anchor QEA also measured hydrogen cyanide (HCN) in bagged sediment.  Readings 
were low (0 to a few ppm).  One location at PZ5-85 at 62.5 to 65 feet bgs produced 16 
ppm.  John Renda from Anchor QEA also checked all bagged core intervals (roughly 
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every 2.5 feet) from PZ5-85 with a florescent lamp and reported there was no 
indication of hydrocarbons. 

November 20, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer all personnel 
proceeded down to the Willamette River shoreline to the PZ5 piezometer cluster 
location.  Installation of the 55-foot piezometer resumed at 7:45 a.m. after the driller 
repositioned the rig on the drill site.  The installation of PZ5-55 was completed with 
bentonite grout being pumped to the surface.  Bentonite chips were to be placed near 
the surface after the bentonite grout settled.   

PZ5-20 was drilled and installed (approximately 3 feet from PZ5-50). Soils were 
logged at PZ5-20 to confirm conditions seen at PZ5-50.  The same sheen noted at 
about 5 feet bgs in the 50-foot boring (3 feet away) was evident at about 6 feet in the 
20-foot boring.  PZ5-20 was screened from 15 to 20 feet bgs in a mixture of silty sand 
and sandy silt. 

PZ5-5 was drilled and installed (approximately 3 feet from PZ5-20).  No soil logging 
occurred because of the consistency in the upper 5 feet in the three previous borings 
(mixture of silty sand and sand). PZ5-5 was screened from 3.8 to 4.8 feet bgs.  

November 21-22, 2009 
Weekend; no work activity. 

November 23, 2009 
After the health and safety tailgate meeting, the drill rig was moved into position at 
the PZ1 cluster location. PZ1-50 was drilled and installed from 9:57 a.m. to 4:30 p.m.  
Soils were logged at PZ1-50, because the other piezometers in the cluster (PZ1-5 and 
PZ1-20) were manually driven without the ability to log the subsurface soils.  No 
sheen was seen in any of the core samples, and there were complete cores for each 5-
foot advance.  PID readings were obtained in the breathing zone at frequent intervals 
and in headspace samples of the soil samples at approximate 2.5–foot intervals.  The 
highest reading in core samples was 0.7 ppm in the 50-foot bgs sample.  Fluorescent 
lamp testing revealed a very small percentage of hydrocarbons in the 5-to-10-foot bgs 
samples.  PZ1-50 was screened from 45 to 50 feet bgs in a mixture of dark gray 
medium to fine sand that contains some small (0.1 to 0.5 feet thick) silt lenses. 

Other activities on the site included the purging and development of the PZ5 cluster 
piezometers installed during the previous week. 

November 24, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer the barge with 
the drill rig was moved to the PZ4 cluster location.   

Soils were logged at PZ4-41, because it was anticipated to be the deepest of the two 
piezometers in the PZ4 cluster.  A small amount of sheen was seen in the 0-to-5 foot 
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and 5-to-10-foot core samples.  An 8-inch diameter conductor casing was advanced to 
15 feet below mudline (bml) to ensure a seal 5 feet below the identified sheen. 
Complete cores were recovered for each 5-foot advance.  PID readings were obtained 
in the breathing zone at frequent intervals and in headspace of core samples collected 
at approximate 2.5-foot intervals.  The highest reading in headspace core samples was 
1.3 ppm in the 5-foot sample.    

Extra spill containment measures were taken while work was conducted on the barge. 
Other activities near the site included finishing the purging and development of the 
PZ5 cluster piezometers installed the previous week.  PZ5-5 and PZ5-20 were 
completely developed by the end of the day. 

November 25, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer the barge with 
the drill rig was moved into position of the PZ3 cluster.   

Soils were logged at PZ3-33, because it was anticipated to be the deeper of the two 
piezometers in the PZ3 cluster.  Substantial product (NAPL and sheen) was noted in 
the 0-to-3-foot and 3-to-8-foot core samples. An 8-inch diameter conductor casing was 
advanced to 18 feet bml to ensure a seal through and below the substantial product 
zone. There were complete cores recovered for each 5-foot advance.  PID readings 
were obtained in the breathing zone at frequent intervals and in headspace of core 
samples collected at approximate 2.5-foot intervals.  The highest reading in headspace 
core samples was 7.7 ppm in the 0-to-3-foot bml sample.   This zone and the next 
sample interval down to 9 feet bml was a black to dark gray silt with significant 
product-saturated layers greater than 2 inches thick.  Between 3 and 8 feet bml the 
contaminated sediment had a significant percentage of organics comprised of tan 
wood fibers that looked to be from matting material.  From 8 to 9 feet bml the 
sediment was dark gray silt with fine sand and small milky white blebs of product 
and sheen.  Below 9 feet bml sediments consisted of dark gray medium coarse sand 
with no indication of product/sheen. 

The well was packed with the proper filter sand pack at the specified intervals and the 
grout seal installed.  All sand pack and grout volumes introduced matched theoretical 
calculations to within 90 percent. Other activities near the site included purging and 
development of the PZ1-50 cluster piezometer installed on Monday, November 23.   

November 26-29, 2009 
Thanksgiving Holiday and weekend; no site activity. 

November 30, 2009 
The plan for November 30t was to move the barge into position under the north 
catwalk/pier and set up on the PZ2 cluster location to begin drilling PZ2-77.  The 
barge approached the drill site location, but could not advance the last 10 feet into 
position because of a low river level as a result of an outgoing tide.  At 2 p.m. Anchor 
QEA's site supervisor sent everyone home except the Diversified Marine tug operator 
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who would wait for high tide (about 5:30 p.m.) and make an attempt to push the 
remaining 10 feet forward to position the barge’s moon pool over the desired location 
at the PZ2 cluster. 

December 1, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer, drilling and 
sampling proceeded at PZ2-77. 

Soils were logged at PZ2-77, because it is anticipated to be the deeper of the two 
piezometers in the PZ2 cluster. Substantial product (NAPL and sheen) was noted in 
the 0-to-5-foot, 5-to-10-foot, and the upper 2 feet of the 10-to-15-foot bml core samples. 
An 8-inch diameter conductor casing was advanced to 20 feet bml to ensure a seal 
through and below the substantial product zone. There were complete cores 
recovered for each 5-foot advance. PID readings were obtained in the breathing zone 
at frequent intervals and in the headspace of core samples collected at approximate 
2.5-foot intervals. The highest reading in headspace core samples was 16.5 ppm in the 
5-to-7.5-foot bml sample. This zone and the next sample interval down to 12 feet bml 
was a black to dark brown silt with significant product saturation and a significant 
percentage of organics comprised of wood fibers and fragments, similar to those 
found in PZ3-33. It is suspected the source of the wood comes from a former dock and 
support pilings. Below 12 feet bml, sediments consisted of dark gray clayey silt with 
no indication of product/sheen; the sediment changed to fine- to medium-coarse sand 
at 14.5 feet bml. 

December 2, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer the drilling 
crew proceeded to complete PZ2-77 with a 5-foot PVC screen, steel riser, and properly 
backfilled material.  

Sand pack and seal materials met theoretical volumes, proper weight specifications 
and the upper 20 feet of 8-inch diameter surface seal was sealed with a 90 percent 
bentonite/10 percent organoclay mix because of the presence of substantial product.  
The deep piezometer screens an interval between 72 and 77 feet bml in a dark gray 
medium sand unit.  Noted from December 1 analysis of soil cuttings, although 
organic vapor meter readings were low in the deeper sand unit, the HCN levels 
increased in the deeper sand unit and remained 5 to 7 ppm compared to the upper 
sand unit which measured 0 to 1 ppm.  The drill rig was repositioned on the deck of 
the barge and drilling of PZ2-43.  Drilling advanced casing to 30 feet bml before 
stopping for the day and winterizing fluids on the drill rig and decontamination 
equipment.  The soil cuttings were not logged from 0 to 30 feet bml; however, a 
review of the cuttings placed in the 55-gallon waste drum revealed similar sediments 
as those encountered at PZ2-77. 

CDM noted concern over grinding stainless steel centralizers, creating small sparks 
and possibly violating hot work permit requirements. It was decided after 
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consultation with Anchor QEA that no further grinding would occur on the site, 
including work on the barge and, if necessary, grinding would occur off site. 

December 3, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer the drilling 
crew resumed drilling of PZ2-43 and reached total depth of 43 feet at 9:18 a.m.  Core 
samples were collected from 30 to 44 feet bml and were similar in lithology to those 
encountered at PZ2-78.  Completion of PZ2-43 ended at 12:04 p.m.  Sand pack and 
seal materials met theoretical volumes, proper seal weight specifications (10.4 pounds 
per gallon) and the upper 20 feet of 8-inch diameter surface seal were sealed with a 90 
percent bentonite/10 percent organoclay mix because of the presence of substantial 
product. PZ2-43 (the medium depth piezometer) screens an interval between 38 and 
43 feet bml in a dark gray medium sand unit.  

From 12:04 p.m. to 3:00 p.m. the drilling crew cleaned up and reorganized the work 
site while waiting for the tide to rise and lift the barge off the river bottom so that it 
could be moved.   However, because of barge traffic, moving on to the next location 
(PZ4-12) would have to wait until Friday morning, December 4. At 3 p.m. the barge 
was moved back to expose the tops of PZ2-77 and PZ2-43 and an additional 25 feet of 
steel riser were added to bring the top of the piezometers to the catwalk/pier. 

December 4, 2009 
After the health and safety tailgate meeting at Anchor QEA’s job trailer, drilling on 
PZ4-12 started at 9:20 a.m. and reached a total depth of 16 feet at 10:40 a.m. Core 
samples were collected from 0 to 12 feet bml and were similar in lithology to those 
encountered at PZ4-33. Completion of PZ4-12 ended at 12:25 p.m. PZ4-12 screens an 
interval between 7 and 12 feet bml in a dark gray fine sand and silt with several layers 
of petroleum staining and blebs. Drilling began with 6-inch diameter casing instead of 
the 8-inch conductor casing, because of the shallow completion of this piezometer and 
the fact that piezometer completion would not be located below the contaminated 
sediment encountered between 0 and 12 feet bml.  

At 12:25 p.m. the barge was moved back to expose the tops of PZ4-33 and PZ4-12 and 
additional 25 feet of steel riser were added to bring the top of the piezometers to the 
catwalk/pier. From 1:00 p.m. to 3:30 p.m. the barge was moved back to the PZ3 
location to replace the riser pipe with a yellow painted pipe and reflective tape for 
visibility. 

3.1.2 Upland Well Installations 
Upland well installation work took 6 weeks and 1 day in 2010 to complete.  The 
following field teams were on site during the reported periods – January 25-29, 
February 1-5, 8-12, 15-19, and 22-26, March 1-5 and 8, July 1-2 and July 16, August 
12/13 and August 19. 
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Anchor QEA – NW Natural consultant 
CDM – field oversight 
Cascade Drilling, Inc. – driller 

CDM health and safety lead, field team lead, and field team support visited the site to 
conduct drilling oversight on all the above days except the following: February 16, 18, 
19, 23, 25, 26, and March 3 and 5. 

January 25, 2010 
CDM field team leader and CDM health and safety team leader were present for 
health and safety oversight. The health and safety kick off meeting began at 12:40 p.m. 
at the Anchor QEA job trailer. Tim Stone and John Renda (both with Anchor QEA) led 
the meeting. Tim Stone discussed initial tasks (to begin on Tuesday) to primarily 
consist of drilling and development of monitoring wells, starting with MW-22. 
Hazards identified at the site included active NW Natural operations and fuel storage. 
Most fuel was ship fuel and not highly volatile; however, there was some traffic 
around the site to be aware of. Chemicals of concern during drilling/sampling were 
presented (included NAPL, petroleum hydrocarbons, semivolatile organic 
compounds, polynuclear aromatic hydrocarbons, volatile organic compounds 
(VOCs), including benzene, and cyanide). HCN had not been detected but this was to 
be monitored along with VOCs in the drillers’ and samplers’ breathing zones. An 
automated external defibrillator (AED) was housed inside the job trailer at all times. 
There was a first aid kit at the drill rig. PPE required: Level D, hard hat, safety glass, 
orange vest, and safety boots. Daily hours were health and safety briefing at 7:00 a.m.; 
work ended by 5:00 p.m. (last sample collected no later than 4:00 p.m.). John Renda 
discussed well installation procedures briefly. There would be continuous coring and 
monitoring of soil cores using PID (sample inside resealable plastic bags) and 
checking for hydrocarbons using a fluorescent lamp (back at the job trailer). 

Cascade representatives left the site to get their drill rig, which was off property. At 
3:20 p.m. the drillers returned and set the rig up at the MW-22 location. CDM 
observed them lay down plastic sheeting, position rig and support vehicle, and set up 
the drill rig. The exclusion zone was then established.  

January 26, 2010 
CDM was on site for health and safety oversight and for technical oversight. As of 
Tuesday afternoon the drilling crew was working at MW22-80, but had not 
progressed very far because of two hydraulic fluid leaks earlier in the day. They 
involved a hydraulic hose getting pinched, which caused the leaks.  The hose sprayed 
hydraulic fluid, but all fluid was contained on the plastic sheeting containment and 
cleaned up immediately using absorbent pads. The leaks resulted in nearly 4 hours of 
down time, so by 2:00 p.m. the driller had advanced only to 20 feet bgs. The hose 
configuration was modified to eliminate the pinching risk. 

The upper 23 feet at MW22-80 was filled with a composition consistent with the site 
cross section for the area (gravel, sand, silt mixture). Matt Wilson, Anchor QEA 
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geologist, stated he observed “lampblack” (sooty material) in the fill material.  
According to the Gasco RI, lampblack is a byproduct of the “Pacific Coast Oil Gas 
Process” the Gasco facility used to thermally crack oil.  At 23 feet bgs, native soil was 
encountered (upper alluvium fine sand/silty sand).  No elevated PID or HCN levels 
were recorded in the breathing zone.  PID readings up to 1.2 ppm were observed in 
the bagged soil from the sample cores.  The driller attempted 10 sonic core runs with 
poor success, because the bit lacked a flapper (soil kept falling out of the core 
sampler).  The drillers eventually stopped work and obtained a flapper bit to improve 
sample recovery. 

January 27, 2010 
CDM was on site for health and safety oversight and for technical oversight. At 10:25 
a.m. the drillers were drilling and collecting continuous core samples at MW22-80; the 
next sample to be collected was from 75 to 80 feet bgs. According to Matt Wilson, 
Anchor QEA geologist, the lower alluvium (medium-grained sand) was encountered 
at 69 feet bgs.  Anchor QEA’s plan was to confirm they were into that layer a 
minimum 10 feet, so they drilled to a total depth of 80 feet bgs.  

At 1:00 p.m., the drillers began MW22-80 well construction. First the 1-foot sump was 
attached to the bottom of the 10-foot slotted 2-inch diameter PVC screen and placed 
into the casing.  A “centralizer” was installed at the top of the screen to ensure the 
screen was in the center of the hole so that when the sand was poured in, it would fill 
around all sides of the screen. As the well was constructed, two additional centralizers 
were installed about every 25 feet along the 2-inch diameter PVC casing. Once the 
screen was in place, 10-20 filter pack sand was poured into the casing to pack around 
the screen.  The larger diameter outer steel casing was pulled up in stages as the sand 
filter pack was poured in. Once the sand filter pack was in place, the drillers began 
surging the well (for 5 minutes) to settle the sand pack.  Following surging, the driller 
measured the depth to the top of the sand pack to ensure it was present at the desired 
depth. 

January 28, 2010 
The driller had just completed grouting MW22-74 upon CDM’s arrival at 1:50 p.m.  

At 2:00 p.m., the drilling crew began setting up the rig at the location of MW24-130.  
At 3:25 p.m., Matt Wilson, Anchor QEA geologist, informed CDM that the drillers 
were having trouble with their crane, which was needed to move the drill rods and 
casing to the decontamination trailer. A mechanic was called to the site and the crane 
was operable by 4:00 p.m. At 4:30 p.m., the drilling crew moved all equipment from 
the MW22-80 location to the decontamination area.  They used the crane to offload 
investigation-derived waste (IDW) drums to the storage pad. Then they 
decontaminated the drilling equipment.   

January 29, 2010 
Drilling was in progress at MW24-130 upon CDM’s arrival at 1:15 p.m. NAPL was 
reportedly observed in the boring from approximately 18.2 feet bgs to approximately 



Section 3 
Observations 

  3-9 

30 feet bgs.  According to Matt Wilson, Anchor QEA geologist, they had progressed 
past the NAPL zone and the drillers were preparing to decontaminate the sampling 
tools that encountered the NAPL before progressing deeper. The following 
information was obtained from the MW24-130 boring log prepared by Matt Wilson:  

0-6 feet:  dark brown wet silty gravel (fill) 
6-14.1 feet:  dark brown moist silty gravel (fill) 
14.1-25 feet:  mixed dark gray and black dry silty sandy gravel (fill) 
25-25.8 feet:  sandy silt, spotty sheen with hydrocarbon odor (begin native material) 
29.4 feet: sand layer, heavy sheen, trace oil 
30-40 feet:  no recovery 
40 feet:  dark brown, loose, wet poorly graded fine sand, trace gravel, no sheen, 

slight hydrocarbon odor 
40-45 feet:  no recovery 
45-46 feet:  dark brownish gray loose wet sand with silt, no sheen, slight 

hydrocarbon odor 

PID readings of the samples ranged from 1.1 to 29.6 ppm, with the highest reading 
recorded in the interval 25 to 28 feet bgs. All samples shallower than 15 feet bgs had 
PID readings less than 1.0 ppm and no PID readings were possible from 30 to 40 feet 
bgs because of a lack of sample recovery.  

January 30-31, 2010 
Weekend; no work activity. 

February 1, 2010 
Drilling had reached the 130-foot bgs target depth at MW24-130 upon CDM’s arrival 
at 1:00 p.m.  The 10-foot slotted PVC screen, with 1-foot bottom sump, had been 
installed, and the drillers had added the filter pack. The drillers were in the process of 
repairing the drill rig at 1:00 p.m. A small amount of hydraulic fluid had leaked out of 
a hydraulic piston on the drill rig, but was contained on the plastic sheeting under the 
drill rig. The leaked fluid was addressed using absorbent pads.  

On Friday, January 29 drilling had stopped at 80 feet bgs. PID readings of soil sample 
intervals from 49 through 130 feet bgs ranged from less than 1.0 ppm to a maximum 
of 13.1 ppm, which was recorded in the 100-to-103-foot bgs interval. HCN detections 
less than or equal to 1.0 ppm were between 0 to 110 feet bgs, 5 to 8 ppm from 110 to 
117 feet bgs and 1 to 2 ppm from 117 to 130 feet bgs. 

At 1:41 p.m. the drillers surged MW24-130 well for 5 minutes to settle the sand pack.   

The plan for the remainder of Monday was to grout up MW24-130, decontaminate 
drilling equipment and clean up the drill site.  The driller was also set up at the 
MW24-70 location.   
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February 2, 2010 
The drilling crew was completing decontamination of equipment used at MW24-130 
and prepared to begin drilling MW24-70 upon CDM’s arrival at 10:10 a.m.   

Matt Wilson, Anchor QEA geologist, stated that the target depth of the shallow well 
was revised based on the lithology observed when drilling MW24-130.  The screen 
was to be placed in fine-medium sand, which is present from 60 to 70 feet bgs in the 
130 foot boring, whereas the target 70-to-80-foot interval has more silt.  Because of the 
known presence of NAPL at this location, the drillers advanced 8-inch casing to 30 
feet, sealed it with bentonite chips, then used 6-inch casing for deeper drilling.  This 
isolated the NAPL zone thereby reducing the potential for NAPL to be transported 
below 30 feet bgs.  A sample core was planned from 30 to 40 feet bgs where there was 
no recovery during drilling of the 130-foot boring for MW24-130.  NAPL was evident 
during installation of the 8-inch casing to 30 feet for the shallow monitoring well 
(MW24-70).  The Sonic cores from this interval were black and covered in tar.   

CDM observed drillers complete installation of 8-inch casing to 30 feet for MW24-70.  
They then added a bag of bentonite chips to seal the hole and allowed the bentonite to 
hydrate.  The plan for the remainder of the day was to complete drilling of the 
borehole for MW24-70 well and complete as much installation as possible.   

February 3, 2010 
The drillers had completed grouting MW24-70, decontaminated the equipment, and 
de-mobilized from the MW-24 cluster location upon CDM’s arrival at 2:30 p.m.  
Anchor QEA informed CDM on February 2 that they planned to start drilling at PW-
7; however, Matt Wilson (Anchor QEA geologist) stated the drillers had left the site to 
re-tool the Sonic drill rig to use the 12-inch casing needed for the pumping well 
installation. 

Cascade Drilling arrived in the afternoon with the limited access drill rig needed to 
access the tight space for drilling at the MW-23 cluster. A health and safety meeting 
was held. Because of their late arrival, Cascade spent the day setting up the rig, plastic 
sheeting containment, and exclusion zone to begin drilling February 4. 

February 4, 2010 
Drilling was in progress for the 130-foot monitoring well at the MW-23 cluster using 
the limited access Sonic drill rig upon CDM’s arrival at 8:30 a.m. CDM noted the 
following from the Anchor QEA boring log for MW23-123: 

0-3 feet:  silt with cobble 
2.2- 7 feet:  gravelly silt, concrete pieces from 3.8 to 4 feet, 
  low recovery from 7 to 9 feet as drillers hit a large rock. 
9-14 feet:  silty gravel with cobble at 10 feet: wet, black, sticky silt with concrete 
  and lampblack, described as fine-grained soot-like material 
14-21 feet:  gravelly silt, strong naphthalene odor, PID reading above sample (in 
  breathing zone) = 0.1 ppm 
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21-25 feet:  sandy silt with fine gravel 
22.5-24 feet:  gravelly silt 
24-24.5 feet: sand 
24.5-25 feet:  sandy silt 
25-26 feet:  sand 
26-27.5 feet:  silty sand, mottled 
27.5-32 feet: silty sand unit with sand lenses 
31-31.5 feet:  fine sand 
32-36 feet: fine sand, trace organics (root hairs, decomposed leaves) 

February 5, 2010 
The drillers had reached the target depth (131.5 feet bgs) for the deep monitoring well 
at MW-23 upon CDM’s arrival at 12:43 p.m.  The soil type in the target screen interval 
(120-130 feet bgs) was silt so Matt Wilson (Anchor QEA geologist) decided to place 
the screen from 113 to 123 feet, which was logged as a medium-grained sand. Coated 
bentonite chips were used (“Enviroplug tablets 3/8 inch”) to backfill the borehole 
from 131.5 feet to 123 feet. 

CDM obtained the following information from Matt Wilson’s boring log (information 
for shallower depths was in the Thursday, February 4 report):  

32-59 feet:  sand, fine sand with silt lenses 
59-91 feet:  sand, medium-grained 
91-96 feet:  silty sand, fine to medium sand 
96-97 feet:  no recovery, driller overdrilled casing 
97-123 feet:  medium-grained sand 
123 feet:  grain size change to fine-grained sand 
123.5-129 feet:  fine-grained sand with silt layers 
129.3 feet:  color change, medium-grained sand 
128.1-128.5 feet: silt layer 
130.7-131.5:  sandy silt layer 

The PID readings (total VOCs) at MW23-123 ranged from 0 to 25.9 ppm with the 
highest recorded in the interval between 16 and 18 feet bgs. HCN readings greater 
than 1.0 ppm at MW23-123 ranged from 2 to 12 ppm with the highest recorded in the 
interval between 93 and 96 feet bgs. 

February 6-7, 2010 
Weekend; no work activity. 

February 8, 2010 
Cascade Drilling had demobilized the limited access Sonic rig from the site (was 
working on the MW-23 well cluster) and mobilized a full-size Sonic rig for drilling 
PW-8 upon CDM’s arrival at 1 p.m. The 70-foot target depth had been reached at PW-
8. Drilling was conducted using a 6-inch diameter casing; however, the pumping well 
borings need to be 12-inch diameter (2 inches on either side of 8-inch well casing). The 
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drillers felt the Sonic rig did not have enough power to drill to 70 feet with 12-inch 
casing so after 6-inch casing installation, they overdrilled the 6-inch casing to increase 
the borehole to 12 inches using a bit with welded teeth that were attached to 8-inch 
casing thus creating a 12-inch diameter borehole. CDM obtained the following 
information from Anchor QEA’s PW-8 boring log: 

0-2.5 feet:  moist gravel with silt (fill) 
2.5-7 feet:  gravel with silt, dry (fill) 
7-10.5 feet:  mottled sticky moist well-graded gravel with silt (fill) 
10.5-12 feet:  moist to wet silty sand, fine to medium sand, trace brick pieces (fill) 
12-13 feet:  wet firm sandy silt with fine sand 
13-14 feet:  very loose, wet sand with silt, medium-grained 
14-20 feet:  very loose, wet sand, fine- to medium-grained, slight hydrocarbon 

odor 
15.8-16.3 feet:  silt layer 
26-27.5 feet:  increasing sand content with depth 
27.5-30 feet:  loose wet fine- to medium-grained sand with silt, no sheen 
30-46 feet:  very loose very wet fine to medium-grained poorly graded sand, no 

sheen 
35.1-35.6 feet:  sheen, moderate hydrocarbon odor, silt layers to 39 feet 
40-46 feet:  moderate hydrocarbon odor, no sheen, sand as above 
46-46.9 feet:  silt with organic debris 
46.9-55 feet:  very loose wet medium-grained sand with silt layers to 60 feet 
60-70 feet:  medium-grained sand, as above 

Matt Wilson (Anchor QEA geologist) stated native soil was encountered around 12 
feet bgs. Groundwater was encountered within the fill unit in the vicinity of 10.5 to 12 
feet bgs. PID readings greater than 1.0 ppm at PW-8 were found between 13 and 20 
feet bgs and ranged from 2.0 to 5.9 ppm. All PID readings in breathing zones were 0 
ppm. HCN readings greater than 1.0 ppm at PW-8 were found between 60 and 65 feet 
bgs and ranged from 2 to 3 ppm.   

February 9, 2010 
Upon CDM’s arrival at 2:20 p.m. the drillers were installing 12-inch casing in the PW-
8 borehole.  The casing installation was very slow and loud as the Sonic rig was 
having difficulty pushing casing to 70 feet.   

At 4:20 p.m. the shaker arrived.  Cascade Drilling mobilized the shaker, a large piece 
of equipment on its own trailer, from California. It has several sieves that filter out the 
soil material from the recirculation water during well casing cleanout.  Cascade began 
assembling the shaker to prepare for use on February 10. 

The process to install PW-8 is summarized as follows: 

Step 1 - Drill a 6-inch borehole to the total depth.  
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Step 2 - Overdrill the 6-inch casing to ream the hole with a 12-inch bit attached to 8-
inch casing. 

Step 3 - Remove the 6-inch and 8-inch casings while flooding the hole with potable 
water to minimize collapse of the boring before installation of the 12-inch 
casing.  

Step 4 - Install 12-inch casing into borehole to the total completion depth. 
Step 5 - Install and complete 8-inch stainless steel screen assembly with 8-inch riser. 

February 10, 2010  
Drillers were assembling the shaker unit at the PW-8 drill site upon CDM’s arrival at 
8 a.m.  The shaker has several sieves through which soil material, even fines, are 
filtered out and then allowed to drop into IDW drums.  The water was then recycled 
to the 12-inch casing. The progress to clean out the 12-inch casing continued slowly 
and upon CDM’s departure at 11:00 a.m. only a small amount (less than one tenth) of 
a 55-gallon drum of solids had been removed from the casing. The driller periodically 
used a weighted measuring tape to determine how much material was still inside the 
casing, and then started up the recirculating water again. 

The plan for the remainder of February 10 was to continue cleaning out the 12-inch 
casing and then begin well construction.   

February 11, 2010 
The drilling crew had just begun removing the 12-inch steel casing at PW-8 upon 
CDM’s arrival at 8:45 a.m.  An 8-inch diameter by 20 feet long stainless steel well 
screen and steel casing had been installed to 70 feet bgs on February 10.  The drillers 
were pulling the 12-inch casing up in 3-foot increments, adding sand filter pack as 
they went, ensuring that that sand was packing around the screen as the casing was 
removed. 

Matt Wilson, Anchor QEA geologist, stated that the drillers added a polymer “EZ-
MUD” to the borehole on February 10 to facilitate removal of solids from the 12-inch 
casing to the total depth of 70 feet.  The driller was unsuccessful cleaning out the 
casing using potable water alone. After the solids were removed the driller flushed 
the casing with 1,000 gallons of potable water to remove the polymer.  The first 55 
gallons of water containing most of the polymer were put into a drum and kept 
separate from the rest of the water.   

The drillers surged the PW-8 well screen for 20 minutes, adding sand as necessary 
after surging to ensure sand pack was above the screen, then added 3 more bags 
(about 2 feet) of sand on top of filter pack. 

After CDM’s departure at 11:20 a.m. the plan for the afternoon was to grout PW-8 and 
then potentially move to the observation well about 5 feet away (OW-8).  The target 
depth of OW-8 has been changed to 15.5 feet to ensure the well screen was in the fill 
unit and not the upper alluvium. 
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February 12, 2010 
The sonic drill rig was set up at the observation well OW-8 location and the drillers 
were preparing to drill upon CDM’s arrival at 8:22 a.m.  The target depth of OW-8 
was 15.5 feet and was to be screened in the saturated portion of the fill zone.  The 
screen was to be 5-foot slotted PVC. 

Matt Wilson, Anchor QEA geologist, visually observed the soil collected from 0 to the 
total depth of 15.5 feet and compared the lithology to his log for PW-8. Anchor QEA 
felt confident that the 10.5-to-15.5-foot screen interval is in the saturated zone of the 
fill, not native material.  Matt Wilson stated the water table was encountered at 
around 12.5 feet bgs. The plan for the remainder of February 12 was to complete 
construction of OW-8, decontaminate all equipment and demobilize from the OW-8 
location.   

February 13-14, 2010 
Weekend; no work activity. 

February 15, 2010 
The limited access Sonic drill rig was set up at the MW-23 well cluster location upon 
CDM’s arrival at 12:48 p.m. The target depth for the intermediate well at the MW-23 
cluster was 74 feet bgs.  The deep well at the location was completed to 123.5 feet bgs 
on February 5, 2010.  

At 1:30 p.m., Matt Wilson, Anchor QEA geologist, took PID readings of three soil 
samples collected from the intermediate boring in the morning of February 15 at 
depth intervals where PID readings were elevated in MW24-130.  The following 
results were obtained.  Note: PID readings from the same depth in MW24-130 are 
shown in parentheses: 

21-23 feet: VOCs = 3.5 ppm (5.4 ppm); HCN = 13 ppm (0 ppm) 
23-26 feet: VOCs = 3.3 ppm (4.7 ppm); HCN = 36 ppm (0 ppm) 
27-30 feet:  VOCs = 152 ppm (3.9 ppm); HCN = 84 ppm (2 ppm) 

Matt Wilson stated there were chunks of wood observed in the 27.5-foot bgs soil 
sample and the wood may have been coated with creosote or other chemical.  The log 
for the MW24-130 well indicated a naphthalene odor at 21-22.5 feet bgs. Matt Wilson 
noted the odor in the 21-30 foot bgs interval in the MW-23 boring also. 

February 16, 2010 
No CDM personnel were on site for Tuesday, February 16. The following information 
was obtained from a phone conversation with Matt Wilson, Anchor QEA geologist.   

The intermediate and shallow monitoring wells were installed at the MW-23 cluster 
on February 16.  The intermediate well was identified as MW23-75 and the shallow 
well was identified as MW23-27. Both 2-inch diameter wells had 10-foot screen 
sections.  The geologic log for the deep well (MW23-123) completed on February 5, 
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2010, was used as a guide for the stratigraphy. The only sampling that occurred on 
February 16 was from the proposed screen intervals to confirm lithology.  The 75-foot 
well (MW23-75) was confirmed to be screened in a medium sand.  The shallow well 
(MW23-27) was confirmed to be screened in fill (sand, silty sand, sandy silt mixture); 
the fill/native interface was identified at approximately 27.5 feet bgs.   

February 17, 2010 
The drilling crew was drilling the PW-7 borehole with the full size Sonic rig upon 
CDM’s arrival at 8:20 a.m.  The process to install PW-7 was about the same as was 
done for PW-8. The only substantive change at PW-7 was that the “12-inch bit” was 
re-fabricated so the 12-inch casing could over-drill the 8-inch casing eliminating the 
open hole/potable water flooding as the 8-inch casing would now remain in the 
borehole while the 12- inch casing was installed. The target depth for PW-7 was 90 
feet bgs, which is approximately 20 feet into the lower alluvium unit where permeable 
sand was expected.  The initial plan for PW-7 (as shown on Figure 2a in the 
September 2009 Capture Zone document) was to install the screen in the upper 
alluvium (predominantly fine sand and silt).  CDM obtained the following 
information from Anchor QEA’s PW-7 boring log: 

0-17.5 feet: fill unit (groundwater at 11 feet bgs); sheen was noted in the 10-to-15-
foot interval  

17.5-23 feet: silt 
23-44 feet: fine sand with silt layers (“hydrocarbon like odors” noted at 23-foot and 

33.2-to-33.3-foot bgs silt layers) 
44-47 feet: silt 
47-55.5 feet: fine sand with silt layers 
55.5-59 feet: silt 
59-65 feet: fine sand with silt layers 
65-69 feet: silt 
69-72.5 feet: fine sand with silt layers 
72.5-95 feet: coarse grained sand (lower alluvium) 

The sheen noted in the 10-to-15-foot bgs interval did not appear to be from a volatile 
substance as the PID headspace was near 0 ppm.   

The drillers continued to over-drill the 8-inch casing with the 12-inch casing at PW-7.  
They were able to advance the 12-inch casing to 85 feet bgs by the end of the day.  The 
soil accumulation between the 12- and 8-inch casing caused the casing to lock up 
throughout the day.  The driller added potable water to the 8-inch casing when the 
12-inch casing was at 53 and 80 feet bgs to flush out the annular space between the 

February 18, 2010 
No CDM personnel were on site for Thursday, February 18. The following 
information was obtained from Matt Wilson, Anchor QEA geologist. 
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two casings.  Drilling on Thursday was stopped after the driller ran out of potable 
water (an estimated 3,800 gallons were used in the flushing operation on February 
18).  

All PID headspace readings in soil from the PW-7 boring were near 0 ppm; the 
highest reading was 1.9 ppm at 85 feet bgs.   

February 19, 2010 
No CDM personnel were on site for Friday, February 19 because of minimal site 
activities.  The following information was obtained from Matt Wilson, Anchor QEA 
geologist.   

The drillers were able to advance the 12-inch casing at PW-7 to the target depth of 95 
feet bgs on Friday.  They continued to experience problems with “sand lock” while 
attempting to clean out the annular space between the 8- and 12-inch casings by 
flushing potable water down the 8-inch casing.  By the end of the day the decision 
was made to remove the 8-inch casing. 

February 20-21, 2010 
Weekend, no work activity. 

February 22, 2010 
The drillers had completed cleaning out the 12-inch casing at PW-7 to the total depth 
of 95 feet bgs upon CDM’s arrival at 9:02 a.m.  Removal of solids from the casing was 
accomplished using only potable water with no drilling mud utilized.  The drillers 
began constructing the well around 9:30 a.m. starting with two 10-foot lengths of 
stainless steel casing (8-inch diameter) followed by 10-foot steel riser pipe sections.  
Progress was slow, as each 10-foot section was screwed on by hand.  At 11:20 a.m., the 
drillers had completed installation of the screen and casing and began adding the 
sand filter pack. A follow-up call to Matt Wilson at 4 p.m. confirmed the filter pack 
had been installed.   

February 23, 2010 
No CDM personnel were on site for Tuesday, February 23.  The following information 
was obtained from Matt Wilson, Anchor QEA geologist.   

Grouting of PW-7 was completed in the morning.  Drilling and installation of OW-7 
(adjacent to PW-7) was completed by noon.  The total depth for OW-7 was 17.5 feet 
bgs. The OW-7 boring was not logged. The geologic log for PW-7 was used to guide 
the installation of OW-7. The PW-7 log showed the fill unit/upper alluvium interface 
is at 17.5 feet bgs; therefore, the 5-foot screen for OW-7 was placed just above the 
contact with the upper alluvium.  Groundwater was encountered at 11 feet bgs.  
Granular bentonite was used as the seal at OW-7.After decontamination and 
demobilization from OW-7 the drillers set up at PW-9 where access was very limited.   
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February 24, 2010 
Drilling was in progress at PW-9 and Matt Wilson, Anchor QEA geologist, was 
logging the 20-to-25-foot core sample upon CDM’s arrival at 8:29 a.m.  Matt stated 
drilling at PW-9 was initiated the afternoon of February 23 and they had reached 15 
feet bgs by the end of the day. CDM obtained the following information from Anchor 
QEA’s PW-7 boring log: 

0-2 feet:  Wet, silty gravel. 
2-15.8 feet:  Moist sticky gravelly silt, hydrocarbon-like odor, fine to cobble-sized 

gravel.  
15.8-20 feet:  Moist gravelly sand with silt abundant, soot (lampblack present), no 

sheen, hydrocarbon-like odor. Poor recovery in this sample interval 
made determination of saturated conditions not possible, but Matt 
Wilson believed groundwater was encountered within the 15-to-20-
foot depth interval. 

20-21.4 feet:  Brownish-red wet loose fine-medium sand. 
21.4-26.3 feet:  Dark gray wet, loose fine to medium sand. Matt Wilson stated he 

believes this was the first native (upper alluvium) material 
encountered. 

22.2-22.3 feet Silt layer.  
26.3-27.6 feet:  Dark olive gray wet fine sand with intermittent silt layers. 
27.6-29.1 feet:  Dark olive gray soft wet silt, trace fine sand with trace organic debris. 
28.7-29.1 Sand layer. 
29.1-37.7 feet:  Dark olive gray soft wet silty sand interbedded with fine sand and 

silt layers. 
37.7-40 feet:  Dark olive gray very wet silty fine sand. 
40-46.3 feet:  Dark grayish-brown very soft very wet silt with fine sand. 
46.3-50  Dark grayish-brown dense wet silty sand. 

Headspaces on soil samples 0 to 60 feet bgs showed the highest VOC detection was 
1.3 ppm; highest HCN detection was 5 ppm. 

February 25-26, 2010 
No CDM personnel were on site for Thursday or Friday, February 25 and 26. The 
following information was obtained from Matt Wilson, Anchor QEA geologist.   

On Thursday February 25 the 8-inch casing (connected to 10-inch bit) was advanced 
to the total PW-9 boring depth of 95 feet bgs.  The 8-inch casing was over-drilled with 
the 12-inch casing to 76 feet bgs where the driller decided to pull the 8-inch casing 
because of sand lock between the two casings.  The driller then continued with the 12-
inch alone. 

The 12-inch casing was driven to the total PW-9 depth of 95 feet bgs on Friday, 
February 26 by about 10:30 a.m.  There were 20 feet of solids accumulated inside the 
12-inch casing.  The drilling crew spent the rest of February 26 installing well 
monuments and bollards at previous well installation locations. 
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The medium sand comprising the lower alluvium was encountered in the PW-9 
boring at 70 feet bgs.  The sequence of sand from 70 feet to the total boring depth of 95 
feet was uniform with the exception of a 6-inch layer of dense silty sand at 89.5 feet 
bgs.  This silty sand layer has been evident in other borings but typically thicker 
(around 3 feet thick).  Matt Wilson, Anchor QEA geologist, noted the following HCN 
headspace readings in the vicinity of the 6-inch silty sand layer.   

87-90 feet: 42 ppm (silty sand present from 89.5to 90 feet) 
90-92.5 feet: 13 ppm 
92.5-95 feet: 5 ppm 

There was no HCN present in the breathing zone during health and safety 
monitoring. 

February 27-28, 2010 
Weekend. no work activity. 

March 1, 2010 
Drillers were cleaning out the 20 feet of solids inside the 12-inch casing at PW-9 using 
potable water upon CDM’s arrival at 9:30 a.m.  This process was completed at about 
10:00 a.m. and the driller then removed the tricone bit used to suspend the material 
inside the casing.  The total depth of 95 feet was confirmed at 10:15 a.m. and the 
drillers began preparing for the 8-inch diameter pumping well installation.  PW-9 
installation began at 11:40 a.m. Two 10-foot screen sections were screwed together 
(19.3 feet of continuously wire wrapped, 0.035-inch slot) with a 2.2-foot sump at the 
bottom.  Cascade Drilling did not have sufficient carbon steel riser to complete the 
well so stainless steel schedule 40 riser was used as a substitute; therefore, the 
completed riser was a combination of 8-inch diameter stainless and carbon steel. The 
filter pack at PW-9 was surged for 10 minutes with no loss of sand measured; the filter 
pack was surged an additional 5 minutes again with the depth to sand remaining 
constant. 

At about 10:30 a.m. a second Cascade Drilling crewmember began setting up to 
develop PW-8.  A follow-up call to Matt Wilson at Anchor QEA revealed the 
following for the PW-8 development process: 

Calculated well volume: 137.5 gallons 
Total water volume removed: 1,500 gallons 
Air lift water removal rate: 35-40 gallons per minute (gpm) 
Drawdown: 4-4.5 feet. 
Estimated specific yield: 7-10 gpm/foot.  
(There was no flow meter in use during the development process so the above 
numbers are estimated) 
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March 2, 2010 
The Cascade Drilling crew had just initiated development at PW-7 upon CDM’s 
arrival at 9:30 a.m.  The development process consisted of lifting the “surge block” up 
and down throughout the screened portion of the well while injecting air.  During the 
PW-7 development process the average flow was estimated by measuring the volume 
of water in the polyethylene holding tank over time; the average flow was estimated 
at 30 gpm.  This process was scheduled to continue until 10 times the well volume 
(calculated PW-7 well volume was 210.1 gallons) had been collected.  At the time 
CDM departed the site at 12:00 p.m. approximately 700 gallons had been removed.   

Matt Wilson, Anchor QEA geologist, stated that the drilling of PW-9 was completed 
on Monday, March 1 and the grouting was completed Tuesday morning, March 2.  
The well development crew continued to remove water from PW-7 and PW-8 on 
Wednesday, March 3.   

A follow-up call with Tim Stone of Anchor QEA on Wednesday morning, March 3 
indicated water being removed from PW-7 and PW-8 was running clean.  PW-7 
yielded 50 gpm during development.  Orange sediment was present in a jar sample 
from PW-7 that was clear the night before suggesting iron precipitate according to 
Tim Stone.  Anchor QEA planned to begin installation of pumping well PW-7, PW-8, 
and PW-9 plumbing, pumps, carbon dioxide treatment system, pump controls, etc. 
during the week of March 8, 2011, pursuant the design envisioned in the October 2009 
Interim Design Report.  The three pumping wells were to have aboveground 
completions. 

March 3, 2010 
No CDM personnel were on site for Wednesday, March 3.  Information for 
Wednesday was obtained from Doug Laffoon, Anchor QEA.  An estimated 1,400 
gallons of water were removed from PW-9 on Wednesday, March 3 using the air 
lift/surging technique.  Water at end of Wednesday was running “almost clear.”  The 
air lift water removal rate was 8.7-11.4 gpm, and total drawdown was 27.38 feet.  
Using an average removal rate of 10 gpm, the estimated specific yield of PW-9 from 
Wednesday was 10 gpm/27.38 feet of drawdown = 0.37 gpm/foot which was lower 
than Anchor QEA expected.  Doug stated that they would likely use the March 4 
results (using a down hole pump) to get a better estimate of the specific yield of this 
well. 

March 4, 2010 
Doug Laffoon, Anchor QEA, was on site at PW-9 upon CDM’s arrival at 9:00 a.m.  A 
Grundfos pump had just been installed in the well to a depth of 84 feet, which was 
approximately in the mid-point of the 20-foot long screen section.  At 9:20 a.m. Tim 
Stone of Anchor QEA arrived at PW-9 and discussed the pumping procedure with 
CDM.  He stated that the large amount of drawdown seen in PW-9 on March 3 was 
unusual, and that PW-7 and PW-8 were much more efficient than PW-9.  Tim Stone 
stated that they did not want the water level to go below the screen (located at 
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approximately 74 feet bgs) and expose the screen to dry conditions.  Once drawdown 
in the well equilibrated at 50 gpm they planned to increase the pumping to full 
throttle (60 gpm) to observe and record drawdown followed by recovery 
measurements.   CDM recorded the following observations: 

After 8 minutes of pumping (9:27 a.m.) water was very light tan, cloudy; after 19 
minutes of pumping (9:38 a.m.) water was almost clear; and after 26 minutes (9:45 
a.m.) the water was clear. At 46 minutes (10:05 a.m.) drawdown started to equilibrate.  
At the beginning of pumping, the draw down rate was approximately 1.5 feet every 6 
minutes.  After 46 minutes of pumping at 50 gpm, drawdown decreased to 0.09 feet in 
6 minutes. Pumping at 50 gpm continued to a total of 110 minutes (11:15 a.m.) until 
drawdown reduced to equilibrium conditions less than 0.1 feet every (6 minutes).  At 
11:15 a.m. with the pumping level (depth to water [DTW]) now at 66.08 feet, with a 
total of 7,100 gallons of water removed Anchor QEA decided to open the pump up to 
full power which produced about 60 gpm.  At 11:24 a.m., after 119 minutes of total 
pumping and 9 minutes of pumping at 60 gpm, the pumping DTW level dropped to 
74 feet and the pump was shut off to not expose the screen.  Recovery was then 
observed.  Recovery occurred quickly, with DTW at 27.82 feet (1.57 feet within pre-
pumping static) after 9 minutes of recovery.  At that point, Anchor QEA decided to 
restart the pump at a flow rate of 30 gpm reportedly to reach equilibrium again.  At 
12:10 p.m. Anchor QEA determined that the well had equilibrated and little 
drawdown was occurring with 30 gpm.  The pumping DTW was 35.34 feet and total 
water removed from the well was 8,310 gallons.   

March 5, 2010 
No CDM personnel were on site for Friday, March 5.  Activity that occurred on Friday 
included the driller demobilizing the full size Sonic rig and Anchor QEA developing 
OW-7. 

March 6-7, 2010 
Weekend, no work activity. 

March 8, 2010 
Drilling had commenced at 8:40 a.m. at OW-9, which is about 4 feet from PW-9, upon 
CDM’s arrival at 9:05 a.m.  The 15-to-21-foot core sample was being inspected upon 
CDM’s arrival.  Matt Wilson, Anchor QEA geologist, noted that the sample was fill, 
with large chunks of gravel and debris.  The material was wet/saturated and had a 
strong naphthalene odor; however, the PID did not register above background (0 
ppm) when held closely over the soil core.  No noticeable sheen/staining was 
observed in the fill unit at OW-9.  

OW-9 was constructed at a total depth of 25 feet bgs. A 2-inch end cap was placed on 
the bottom of the 5-foot long slotted PVC screen.  A stainless steel centralizer was 
placed in the middle of the 2-inch blank PVC casing attached to the top of the screen.  
Surging was conducted manually, using small diameter PVC pipe with a rigid disc 
near the bottom.  The surge disc has a diameter slightly less than 2 inches.  The driller 
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pulled the surge disc up and down to move water through the screen and settle the 
sand filter pack.  The well was surged for approximately 5 minutes with minimal 
settlement of the sand pack noted.  Sand was added to the desired depth and then 
granular bentonite was used to fill to the surface and complete construction of OW-9. 

July 1, 2010 
CDM arrived at 7:00 a.m. on Thursday, July 1, 2010, to observe drilling and 
installation of an additional pumping well PW-8-37 (originally intended to be 
designated PW-8-52). The concept for PW-8-37 is described in an Anchor QEA 
memorandum to EPA dated June 24, 2010.  The intent of the well was to better 
evaluate capture of groundwater in the upper alluvium and fill near PW-8-68. Since 
the estimated bottom depth of the new well screen was 52 feet, the proposed well was 
preliminarily designated PW-8-52. Installation of PW-8-52 was to be similar in design 
to the other pumping wells except it would be a 6-inch diameter well.  PW-7, PW-8, 
and PW-9 are 8-inch wells; the 6-inch diameter for PW-8-37 was possible because the 
planned well discharge was less than 10 gpm, and a smaller diameter submersible 
pump could be used. After leading the health and safety meeting, Anchor QEA and 
the drilling crew proceeded with planned work activities. This included drilling a 45-
to-55-foot pumping well near existing PW-8-68. Up to 40 feet of screen were to be 
installed. The goal was to drill to find the medium sand unit at depth and then 
backfill so that the well would be screened only in the upper alluvium layer above the 
medium sand. The screen was to be placed in locations without thick layers of silt. 
High-density polyethylene was used to wrap the screen and blind off any silty 
sections. The plan for sampling was to collect 5-foot cores in the first three runs in the 
fill unit where Anchor QEA anticipated low recovery based on previous drilling 
experience. Anchor QEA would then switch to 10-foot cores in the upper alluvium 
and then back to 5-foot cores when getting near the target depth (medium sand). 

The following was observed from 9:00 a.m. to 2:20 p.m.: Drilling and sampling 
progressed at PW-8-37. At 3:10 p.m. Anchor QEA made the decision to screen the well 
from 7 to 37 feet and blind out from 16 to 20 feet using high-density polyethylene 
wrap. High-density polyethylene is woven plastic, 28 mil thick. At 3:30 p.m. the 
drillers added bentonite chips (½-inch coated Enviroplug Tablets) to backfill depth 
from 50 to 42 feet. At 4:40 p.m., the drillers began assembling the sump and well 
screen. The sump was 5 feet long, and was to be placed from 37 to 42 feet. Centralizers 
were to be installed at every threaded location, including the junction of the sump 
and the bottom of screen. 

CDM obtained the following information from Anchor QEA’s PW-8-37 boring log: 

0-10 feet:  Dark reddish brown with black patches, dry, gravelly silt. Trace 
concrete pieces, fill. 

5 feet: Color change to black with patches of reddish brown, slightly moist. 
10-14 feet:  Dark brownish red, wet, fine-medium sand.  
14 feet: Gray sand. Water table at 10 feet. 
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14.4-16.1 feet:  Sand, gray to brown, wet, loose, fine to medium. Sheen from 15.7 to 
16.1 feet; slight hydrocarbon-like petroleum odor. 

16.1 feet:  Silt, dark gray, moist, trace fine sand, trace spotty sheen from 16.1 to 
17.5 feet; trace hydrocarbon-like odor. Trace rootlets and black 
organic material residue and small plant debris. 

19.7 feet:  Increased sand content. Sandy silt. 
19.7-31.4 feet:  Silty sand, dark gray, wet fine sand, moderately plastic silt, soft, trace 

hydrocarbon-like odor, trace gravel. Sand and silt are intermixed. 
Some layers can be discerned but there appears to be no 
stratification. 

28.8-30 feet:  Silt layer. 
31.4 -37.5 feet:  Silty sand, dark brownish gray, wet fine sand and high plasticity silt, 

abundant silt blebs. 
37.5-42 feet:  Sand, dark gray, loose, wet, abundant silt blebs, fine to medium sand. 
45 feet: Sand dark gray, medium grained, wet. 
48.6 feet: Large silt bleb. 
49-50 feet:  Sand with silt. 

Highest PID readings of soil samples were recorded in the 16-to-17.5-foot interval (1.4 
ppm for VOC and 2 ppm for HCN). 

July 2, 2010 
CDM arrived at 6:00 a.m. Planned activities for July 2 included installation of PW-8-
37. At 6:20 a.m. Matt Wilson, Anchor QEA geologist, arrived as well as Cascade 
Drilling personnel. The daily health and safety meeting was conducted at the Anchor 
QEA job trailer by a representative from Cascade Drilling. By 8:39 a.m. the well was 
constructed and the drillers began to add sand for filter pack.  

At 10:05 a.m. Matt Wilson received a call from John Edwards, Anchor QEA, 
instructing them to stop work. DEQ had informed Anchor QEA that there might need 
to be 18 feet of annular seal above all pumping well screens. Anchor QEA was not 
aware of the 18-foot annular seal requirement. At 12:30 p.m. Anchor QEA received 
word that they are to complete the well as planned; DEQ was allowing them to 
complete the well, pending the outcome of a discussion on the future of the well.  At 
2:10 p.m. well PW-8-37 was completed.  

July 16, 2010 
A three-person crew from Cascade Drilling was on site at the PW-8-37 well location 
and in the process of well development upon CDM’s arrival at 9:45 a.m. Doug 
Laffoon, Matt Wilson, and Tim Stone from Anchor QEA were also present at PW-8-37. 
The plan for July 16 was to develop PW-8-37. 

A total of 890 gallons of water were removed from PW-8-37 on July 16. The drillers 
also used a bailer on July 16 in an attempt to remove the sand from the well sump 
with no success. A vacuum truck was used on Monday morning, July 19 to remove 
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the sand. Additional pumping also occurred on July 19 in an attempt to decrease the 
well turbidity. 

August 12, 2010 
CDM arrived at 8:45 a.m. Planned activities for August 12 included abandonment of 
PW-8-37 and installation of PW-8-39 (note new name for well) in the same location as 
PW-8-37. Abandonment of PW-8-37 was directed by EPA and Oregon DEQ.  
Information concerning the abandonment of PW-8-37 and installation of PW-8-39 is 
provided in Anchor QEA memorandums dated August 3 and 6, 2010. 

A health and safety meeting had been conducted before the CDM representative 
arrived and the drillers were proceeding to remove the bollards at PW-8-37. At 9:20 
a.m. the drillers used an air knife to cut through the bentonite seal at the wellhead. A 
vacuum truck was used to remove the bentonite material as it was cut. At 11:45 a.m. 
the drillers began slowly pulling up the casing assembly from PW-8-37. This process 
was slow as each piece was dismantled by hand rather than using the rig jaws to 
unscrew the casing and screen lengths as they were pulled up from the well. During 
this process, Matt Wilson used a PID meter to measure for VOCs and HCN in the 
driller’s breathing zone. No VOCs or HCN were detected above background. 

A 2:53 p.m. the entire casing and screen assembly for PW-8-37 was removed. The 
drillers then began assembling hollow stem auger equipment flights to start over-
drilling the PW-8-37 borehole. A follow-up call with Anchor QEA after CDM’s 
departure showed that over-drilling and installation of the well sump, screen, and 
casing was completed on Thursday, August 12 and the addition of filter pack had 
begun.  

August 13, 2010 
CDM arrived at 7:00 a.m. on Friday, August 13, 2010, to observe installation activities 
for PW-8-39 in the over-drilled borehole that was the former location of PW-8-37. 

After the health and safety meeting, CDM accompanied Matt Wilson, Anchor QEA, 
and the drillers to PW-8-39 and observed that over-drilling using the 12-inch (inside 
diameter) auger had been completed down to the well bottom at 42.1 feet bgs and the 
new well casing and screen had been installed. From 8:00 a.m.to 9:30 a.m. the filter 
pack was installed and surged for about 1 hour using a surge block. After surging, the 
depth of the filter pack was re-measured and 4 additional bags of sand were added to 
bring the sand level up to 23 feet bgs, comprising a total 19 feet of sand filter pack.  

After installation of the annular seal at PW-8-39 the drill rig was moved 6 feet to the 
south to drill a shallow piezometer. A follow-up call was placed to Anchor QEA and 
CDM learned the drilling and installation of the shallow piezometer was completed 
on Friday afternoon, August 13. The piezometer (denoted OW-8-28) was screened 
from 23.1 to 28.1 feet bgs.  
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August 19, 2010 
CDM arrived at 7:55 a.m. on Thursday, August 19, 2010. The planned activity for the 
day was the development of the new pumping well PW-8-39.  A health and safety 
meeting was held, during which the lead driller discussed general emergency 
procedures, PPE, and the work scope planned for the day.  

At 8:20 a.m. the CDM representative, Doug Laffoon, Anchor QEA, and the drillers left 
the job trailer for the PW-8-39 work area to collect measurements and set up the 
development equipment.  

At 9:20 a.m. the drillers began using a steel bailer to remove material from the well. 
The bailer was inserted to the bottom of the well and then surged up and down to 
dislodge fines and suspend them in the water column. The bailer was then removed 
and water and fines poured into a bucket. As the drillers proceeded with bailing PW-
8-39, Doug Laffoon periodically collected fines from the well into Imhoff cones, along 
with another sample in which he measured temperature, conductivity, and pH. The 
Imhoff cones were used to determine the amount of sand versus silt being removed 
from well. Cumulative volume (gallons) of material removed was also recorded. 

At 9:30 a.m. 3 feet of sediment had been removed from the well using the bailing 
method (a total of 7.4 feet had been measured in the well before initiating bailing). At 
10:08 a.m. the drillers lowered a pump into well to try pumping water and fines out. 
The pump was operated at 5 gpm and after about 10 minutes of running the pump, 
the well went dry and the pump was stopped. There was still too much sand in the 
well for the pump to function properly so it was decided to continue bailing out the 
fines. A total of 110 gallons were removed from the well (by both bailing and 
pumping) as of 10:18 a.m.   

During a follow up call by CDM with Doug Laffoon at 4:00 p.m., Doug stated that 
they had pumped a total of 675 gallons using the pump at 3 gpm. The water being 
pumped from the well was almost clear at that point and there were no more fines in 
the well.  

3.1.3 Monitoring Instrumentation and Pump System Installation 
Oversight of the wells and pump system monitoring instrumentation installation took 
approximately 4 weeks.  The following field teams were on site during the month of 
March and into early April 2010 to conduct the work.  

Anchor QEA, NW Natural consultant 
Advanced Remediation Technologies, Inc., pump installation and pipe 
conveyance to treatment system 
CDM, field oversight 
Stoner Electrical, pump controls 

CDM’s field team lead visited the site on March 18, 23, and 30 to conduct oversight on 
the monitoring system instrumentation and pump system installation. 



Section 3 
Observations 

  3-25 

March 18, 2010 
CDM arrived for at 8:58 a.m. on Thursday, March 18. The only activity at the site on 
March 18 was fusion of plastic piping to be used to convey water from the pumping 
wells to a water holding pond for processing through the onsite carbon filter 
treatment system. John Renda, Anchor QEA, stated that the carbon filters for the 
treatment system are being changed Thursday or Friday (March 18 or 19). The pipe 
fusion was being conducted by Lance Downs of Advanced Remediation 
Technologies, Inc. Mr. Downs showed CDM the fusion tool, which was basically a hot 
plate that melts the two pipe ends and a vise that holds them together while they are 
fused. 

A gravel berm had been installed at the location of PW-9 and OW-9, preventing 
stormwater from going over the bank to the Willamette River. All the drilling sites 
had been graded and new gravel had been brought in.  

March 23, 2010 
CDM arrived at 8:30 a.m. on Tuesday, March 23. CDM observed the assembly and 
installation of the 5-horsepower, 9-stage pump at PW-7. The total length of the pump 
including the motor is 53 inches, with the motor being 23 inches. The bottom of the 
pump assembly was set to a depth just above the top of the well screen. The pump 
inlet was just above the motor, so the inlet would be about 2 feet above the top of the 
screen. Total depth of PW-7 was 96.1 feet, so the top of screen was at 74.1 feet. The 
same pump setting was planned for PW-8 and PW-9. The assembly for the well 
included the following: 

 Water pump attached to steel piping (3.875-inch diameter) 

 Two-inch steel piping for carbon dioxide (CO2) injector 

 Two-inch PVC piping for transducer (piping is slotted at bottom, and holes 
were drilled throughout the length above that so that water can enter) 

Transducer piping was installed such that the bottom of the pipe was at the top of the 
well screen. The CO2 injection system piping was installed such that the bottom of the 
piping was near the bottom of the screen. CO2 injection was to be used if the well 
screen became clogged. The CO2 system was designed to inject high pressure CO2 
into the well at the bottom of the screen. The process resulted in a lowering of pH 
with the formation of carbonic acid and, in theory, resulted in a scouring action that 
would helps remove inorganic scale and biofouling in-situ. Accumulated debris 
would then be removed with normal pump operation. Doug Laffoon, Anchor QEA, 
measured the DTW in well PW-7 Tuesday morning, March 23 and reported the tape 
came up with reddish-brown iron oxide on it suggesting a potential issue with iron 
fouling. 
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March 30, 2010 
CDM arrived for at 8:35 a.m. The CDM representative met with Tim Stone, John 
Renda, and Doug Laffoon (all with Anchor QEA) in the onsite job trailer as they were 
gearing up to begin to download transducer data from all 41 of the onsite wells and 
piezometers. Tim Stone provided a project status update: all plumbing and 
headworks to the three pumping wells had been installed; the control panel was 
installed only at PW-8 to date. One worker from Stoner Electric was onsite March 30 
working on installation of the control panel at PW-7. Electrical work was to continue 
through the week of March 29 and likely into the week of April 5s, 2010. At 9:00 a.m. 
the CDM representative accompanied John Renda and Doug Laffoon to the Fuel and 
Marine Marketing (FAMM) dock to download transducer data and take manual water 
level readings at the piezometers. As these are located over-water and accessed via 
the catwalk, personal floatation devices were donned.  

3.1.4 Pumping Tests and Variable Frequency Drive Testing 
Pumping tests occurred from mid-April through early May 2010 and resumed with 
additional tests in September and November 2010 utilizing shallow pumping well 
(PW-8-39).  Short-term logic control testing of the VFD system was performed in 
March and April 2011. The following field teams were on site to conduct this work.  

Anchor QEA, NW Natural consultant 
CDM, field oversight 
R&W Engineering, programmable logic control programming 

CDM’s field team lead visited the site on April 19, 21, and 30, 2010, May 7, 2010, 
September 2 and 9, 2010, November 8 and 11, 2010, March 29, 2011, and April 6 and 
12, 2011, to conduct oversight on the operation of the pumping tests and VFD testing. 

April 19, 2010  
CDM arrived at 8:25 a.m. on Monday, April 19, 2010. Tim Stone, John Renda, and 
Doug Laffoon (all with Anchor QEA) were present. The purpose of the visit was to 
observe the first short-term (2-hour) pumping test under the Phase 1 field test portion 
of the September 2009 Capture Zone Field Test Plan. 

The first short-term test began at 8:46 a.m. with Tim Stone (positioned at PW-9) 
radioing to Matt Wilson and John Renda to start PW-7 and PW-8, respectively. All 
three pumping wells ramped up to approximately 15 gpm in about 5 minutes. There 
was some variability in the beginning: PW-7 went up to 16 gpm then down to 11 gpm, 
and then stabilized at 15 gpm.  

The pumping test appeared to be a success; all three pumps were showing 
drawdown, though not a significant amount (up to approximately 3 feet maximum in 
the first half hour). There was also evidence of drawdown in nearby monitoring wells, 
but it was slight (less than 0.2 feet of drawdown). Water from the three wells was 
transferred directly to the onsite carbon treatment system, maintained by Hahn and 
Associates. Tim Stone stated that the pumping test data would be downloaded and 
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the modelers would evaluate the data to see if 15 gpm was appropriate for long-term 
(72 hour) testing.  

April 21, 2010 
CDM arrived at 10:20 a.m. on Wednesday, April 21, 2010. Tim Stone, John Renda, and 
Doug Laffoon (all with Anchor QEA) were present. The purpose of the visit was to 
observe the third (last) short-term (2-hour) pumping test under the Phase 1 field test 
portion of the September 2009 Capture Zone Field Test Plan. The pumping rate for the 
third test was planned for 35 gpm. 

At 10:44 a.m., Tim Stone radioed to Matt Wilson and John Renda and all the pumping 
wells were started. The pumping test appeared to be a success; all three pumping 
wells appeared to be producing drawdown in nearby observation wells. 

April 30, 2010 
CDM arrived at 8:00 a.m. on Friday, April 30, 2010. The purpose of the visit was to 
observe the termination of the first long-term pumping test. The test was started on 
Monday, April 26 at approximately 5 p.m. The test was planned for 72 hours at 25 
gpm. Based on a recommendation from Anchor QEA’s modeling subcontractor (S.S. 
Papadopulos & Associates, Inc.), the test was extended beyond the planned 72 hours. 
Instead of shutting down on Thursday, April 29 at 5 p.m., the test was shut down on 
Friday morning April 30. 

CDM recorded end of pumping test DTW at all three pumping wells along with 
totalizer readings from the electronic readouts. The test was terminated at 8:40 a.m. 
CDM then observed recovery at PW-9, recording real-time data on DTW at PW-9. 
Information on recovery from PW-7 and PW-8 was also obtained before the CDM 
representative left the site by looking at previous readings collected by the meters at 
those wells (i.e., Tim Stone scrolled through the data on the meters and CDM 
recorded the DTW readings for the first few minutes after stopping the test for PW-7 
and PW-8, since CDM could not observe those in real time). 

May 7, 2010 
CDM arrived at 6:20 a.m. on Friday, May 7, 2010. The purpose of the visit was to 
observe the termination of the second long-term pumping test. The test was started on 
morning of Tuesday May 4. The test was planned to run to the end of day on Friday 
May 7 at a rate of 35 gpm. 

The CDM representative met Matt Wilson, Anchor QEA, at the onsite trailer. Matt 
was the only Anchor QEA personnel present as the pumping well controls had been 
re-wired so that it required only one person to start and stop the pumping tests. CDM 
accompanied Matt Wilson to PW-7 to stop the 35 gpm test. CDM observed the pump 
rate at PW-7 was 35.05 gpm, and recorded the electronic DTW and totalizer readings. 
Matt Wilson stopped the test at 4:30 p.m. after which the CDM representative and 
Matt Wilson walked to PW-8 and PW-9 and confirmed those wells had also stopped. 
The CDM representative observed the recovery at PW-9 for a few minutes then 



Section 3 
Observations 

  3-28 

proceeded to record DTW data at PW-7 and PW-8. Data from all three pumping wells 
were obtained by looking at previous readings collected by the meters at those wells 
(i.e., Matt Wilson scrolled through the data on the meters and CDM recorded the 
DTW readings for the first few minutes after stopping the test). The 35 gpm pumping 
test was started on Tuesday, May 4, 2010, at 8:37 a.m. so the total test time was 80 
hours (4,800 minutes).  

September 2, 2010 
CDM arrived at 9:55 a.m. on Thursday, September 2, 2010. The purpose of the visit 
was to observe the step testing of shallow extraction well PW-8-39, installed per an 
addendum to the September 2009 Capture Zone Field Test Plan. 

The CDM representative met Doug Laffoon, Anchor QEA, at the security gate and 
was escorted to Anchor QEA’s onsite job trailer where Tim Stone, Anchor QEA, was 
present.  At 10:37 a.m. Doug Laffoon started the step pumping test at 1 gpm. He 
began recording data including totalizer readings, flow, and DTW, which was 
measured manually. At 11:47 a.m., after 1 hour and 10 minutes of pumping at 1 gpm, 
the water level in PW-8-39 had stabilized with at total of 5.8 feet of drawdown and 
OW-8-38 had drawn down about 0.5 feet. At 11:50 a.m. the pumping rate in PW-8-29 
was increased to 2 gpm and Doug Laffoon continued to record data at regular 
intervals. Testing continued and at 1:15 p.m., after 1 hour and 25 minutes of pumping 
at 2 gpm, the drawdown in PW-8-39 was 13.53 feet and in OW-8-28 it was 0.56 feet. 
The drawdown had not yet stabilized in the pumping well at the 2 gpm rate. After 
CDM’s departure Anchor QEA planned to continue pumping at 2 gpm until well PW-
8-37 reached stabilization, then increase to 2.5 gpm. Tim Stone stated that they would 
determine the maximum pumping rate for the 72-hour test at PW-8-39. 

September 9, 2010 
CDM arrived at 8:48 a.m. on Thursday, September 9, 2010. The purpose of the visit 
was to observe the start of the 72-hour constant rate pumping test of shallow 
extraction well PW-8-39 (Segment 2 Test Plan work). 

The CDM representative met Doug Laffoon, Anchor QEA, at the security gate and 
was escorted to Anchor QEA’s onsite job trailer where John Renda, Anchor QEA, was 
present. At 9:25 a.m. the pumping test was started at 2 gallons gpm. This pumping 
rate was chosen based on Anchor QEA’s evaluation of the step testing completed on 
September 2, 2010. Anchor QEA field staff collected and recorded manual DTW 
measurement in PW-8-39 and OW-8-28 as well as flow and totalizer readings 
periodically. At one point during the testing, John Renda used an in situ “Rugged 
Reader” to view real-time water level data from an electronic transducer. Water level 
drawdown in PW-8-39 was noted immediately at the start of the pumping test while 
drawdown in OW-8-28 was observed to be much slower. It was presumed that the 
outgoing tide was influencing drawdown in both wells. 

From a follow-up call to Doug Laffoon at 4:15 p.m. on September 9th, the DTW in 
PW-8-39 was 36.05 feet at 4 p.m. (3 feet from the pump intake) and the well had not 
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yet fully stabilized, but drawdown had slowed significantly. This reduction in 
drawdown was likely due to tidal influence, as the tide had started to come back in 
around 5:30 p.m. 

November 8, 2010 
CDM arrived at 9:50 a.m. on Monday, November 8, 2010.  The purpose of the visit 
was to observe the start of the 72-hour pumping test of extraction wells PW-7, PW-8, 
PW-9, and shallow extraction well PW-8-39. 

The CDM representative met John Renda, Tim Stone, Matt Wilson, and Doug Laffoon, 
Anchor QEA, at the onsite trailer.  Anchor QEA personnel were preparing to begin 
the test, and assembling equipment needed to collect groundwater samples.  Tim 
Stone set each of the 3 deeper alluvium well pumps to run at 25 gpm.  PW-8-39 was to 
be run at 2 gpm, which was determined from the September 2010 test to be the 
optimum yield of the well. Two flow meters with totalizers were installed in the 
discharge line at PW-8-39, for redundancy.  

Groundwater samples were collected from each of the four pumping wells, and from 
the Willamette River.  Field water quality parameters were also measured using a YSI 
meter and a flow-through cell during sampling at each well. Samples were collected 
at the start of the test (following purging three well volumes from each well), middle, 
and end of the 72-hour test.  Groundwater samples were analyzed for total metals, 
dissolved metals, cations/anions (including potassium, nitrate, ammonium sulfate, 
sodium carbonate, and bicarbonate), cyanide, iron, and manganese.  Everything 
except for total metals and cyanides was field-filtered before sample collection. 

November 11, 2010 
CDM arrived at 11:30 a.m. on Thursday, November 11, 2010. The purpose of the visit 
was to observe the end of the 72-hour pumping test of extraction wells PW-7, PW-8, 
PW-9, and shallow extraction well PW-8-39. 

The CDM representative met Matt Wilson, Anchor QEA, at PW-7.  Matt had just 
completed collecting water samples at PW-9. From Matt’s notes, the DTW at PW-9 at 
the time of sampling was 40.90 feet and the totalizer read 107,167 gallons.   

At 11:45 a.m., Matt Wilson began collecting water samples from the pumping wells. 
At 12:44 p.m. all sampling had been completed and the test was ended.  Matt turned 
off the three pumping wells at the control panel at PW-7, and then manually shut off 
the Grundfos pump at PW-8-39.   

At 12:56 p.m., the CDM representative returned to the onsite trailer with Matt Wilson 
to obtain results of YSI parameters collected mid-way through test.  Matt then left the 
trailer to collect the end of test water sample from the Willamette River.   

Matt Wilson stated everything had gone as planned during the 72-hour test.  
Sampling during the middle of the test was conducted in the early morning on 
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Wednesday, November 10, 2010, approximately 44 hours from the start of the test.  
DTW calibration checks were conducted on November 9 and 10, 2010, on 36 onsite 
wells and piezometers.  All electronic transducers were within 0.10 feet of the manual 
readings for DTW, with the exception of MW-21-12, where there was a 0.15-foot 
difference between the electronic and manual readings.  Matt stated that Anchor QEA 
would re-set that transducer following the pumping test. 

March 28, 2011 
CDM arrived at 9:55 a.m. on Monday, March 28, 2011. The purpose of the visit was to 
observe short-term logic control testing of the VFD system for extraction wells PW-7, 
PW-8, PW-9, based on the pumping response at four upland monitoring wells: MW-
21-75, MW-22-80, MW-23-75, and MW-24-70. The work was done per the Anchor 
QEA January 24, 2011 memorandum titled “Gasco Field Test of Variable Frequency 
Drive Well Pumps.” Additional monitoring wells, including the offshore piezometers, 
were anticipated to be added as more programming tests were conducted and the 
VFD well pump controls were refined.  

The CDM representative met Tim Stone, Anchor QEA, at the onsite trailer. Also 
present was Craig Della Corte, R&W Engineering (main programmer for the Gasco 
system). Craig Della Corte was preparing to begin testing the system, which is done 
remotely at a computer in the trailer. He explained that the system was programmed 
such that the differential between the water elevation in the monitoring wells and the 
elevation of the river controlled the speed of the pumps in the extraction wells. The 
system was programmed as follows: MW-21-75 (located just south of PW-8) 
controlled both PW-7 and PW-8, and MW-23-75 (located between and roughly 
equidistant from PW-8 and PW-9) controlled PW-9. The other two monitoring wells 
MW-22-80 and MW-24-70 were monitored during the test but were not programmed 
to control any pumping rates.  

Tim Stone stated that the goal of the test was to evaluate the ability to achieve and 
maintain a differential of -0.1 to -0.2 feet between the river stage elevation and the 
elevation of water in the monitoring wells, with the monitoring well water level 
elevation lower than the river stage elevation. This differential controlled the pump 
speed, which was established with a “user defined bias,” that Craig Della Corte 
adjusted throughout the test to optimize the pump speed. 

At 10:11 a.m., the test was started and throughout the test the pump speed was 
adjusted upward in order to achieve the desired differential of -0.1 to -0.2 ft. 

At 10:36 a.m., a negative differential was reached at MW-21-75 (-0.08), indicating that 
the water elevation in MW-21-75 was 0.08 feet lower than the river elevation. At 10:40 
a.m., a negative differential was reached at MW-23-75 (-0.06) and the differential at 
MW-21-75 was -0.23, indicating that the water elevation in the wells was 0.06 and 0.23 
feet lower than the river stage, respectively. 
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Anchor QEA concluded that the test showed a negative differential was reached at 
the monitoring wells controlling the extraction pumps. The plan was to demonstrate a 
similar condition with another short-term test when the tide was going out since the 
tide was coming in during the March 28 test. 

Tim Stone, Anchor QEA, stated that the transducers in the extraction and monitoring 
wells had been calibrated on Friday, March 25, 2011, with manual measurement of the 
water levels in the three extraction wells, four monitoring wells, and the river 
elevation stilling well only (the stilling well was located on the Gasco dock).  

April 5, 2011 
CDM arrived at 9:55 a.m. on Tuesday, April 5, 2011. The purpose of the visit was to 
observe the start of a long-term logic control test of the VFD system for extraction 
wells PW-7, PW-8, and PW-9, controlled at three upland monitoring wells: MW-21-75, 
MW-22-80, and MW-23-75. The CDM representative met Tim Stone, Anchor QEA, at 
the onsite trailer. Also present were Craig Della Corte, R&W Engineering, and Lance 
Downs, Advanced Remediation Technologies. Craig Della Corte was preparing to 
begin the test from a computer in the trailer. He had re-programmed a few elements 
of the system since the short-term test performed on March 28. Instead of having both 
PW-7 and PW-8 controlled by MW-21-75, now only PW-7 was controlled by MW-21-
75, and PW-8 was controlled by MW-23-75. In addition, PW-9 was controlled by MW-
22-80 (located northwest of PW-9) instead of MW-23-75.  

A major change in the programming was that the auto shut-off was based on 
elevation of the water level in the monitoring wells, instead of flow rate (to avoid the 
low level trips that were happening during the March 28 testing even though the 
water levels in the PWs were not too low). The low level trip elevations were set to the 
following elevations: -43 feet in PW-7, -18 feet in PW-8, and -34 feet in PW-9. This was 
about 1 foot above where the transducers were set in the wells, which were about 1 
foot above the pump intakes. 

The desired differential for this test was set to 0.3 feet. The goal was to achieve and 
maintain a differential of 0.3 feet such that the water elevation in the monitoring wells 
is 0.3 feet lower than the river stage elevation. Tim Stone stated that all of the 
transducers were calibrated on Friday, April 1 and Saturday, April 2. 

At 10:14 a.m. the test was started; at 10:15 a.m. it became apparent that there was a 
problem at MW-21-75, which controls PW-7. MW-21-75 was reading the same 
elevation as PW-7, and the readings jumped around continuously such that it was not 
possible to tell what the true elevations were. The differential was reading very high 
(up to 7 feet at times), so that the programming told PW-7 not to operate. At 10:21 
a.m. a differential of 0.27 feet was reached in MW-23-75 and at 10:23 a.m. a differential 
of 0.3 feet was reached at MW-22-80. Over the course of the 10-minute test the total 
drawdown in PW-8 was 3.32 feet and the total drawdown in PW-9 was 30.43 feet. 
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Tim Stone, Anchor QEA, stated that the transducer in MW-21-75 would be changed 
out the afternoon of April 5 and the control box checked to make sure it was 
functioning properly. Once the problem was addressed, Anchor QEA planned to start 
the long-term test the same afternoon. The test was planned to run for 48 to 72 hours 
(likely 72 hours).  

April 8, 2011 
CDM arrived at 11:33 a.m. on Friday, April 8, 2011. The purpose of the visit was to 
observe the end of a long-term (72-hour) logic control test of the VFD system for 
extraction wells PW-7, PW-8, and PW-9, controlled at three upland monitoring wells: 
MW-21-75, MW-23-75, and MW-22-80. The CDM representative met Tim Stone, 
Anchor QEA, at the onsite trailer. 

The CDM representative recorded water elevation levels in the three pumping wells, 
four monitoring wells, and river elevation for about one hour before the end of the 
test and about one half-hour following the end of the test to observe recovery.  

Tim Stone, Anchor QEA, stated that no problems with transducers or other issues 
occurred during the test, and that an approximate 0.3-foot differential was maintained 
for the most part throughout the test in all three monitoring wells (i.e., the water level 
in the monitoring wells was about 0.3 feet lower than the river level).  

3.2 Health and Safety Program 
A CDM Certified Safety Professional carried out oversight of health and safety during 
implementation of field activities during the initial week of both the offshore 
piezometer installations and the upland well installations. Additional health and 
safety observations were made by CDM field staff conducting oversight throughout 
both phases of the field work. This section provides a summary of health and safety 
observations. 

Based on CDM health and safety lead’s comprehensive health and safety assessment 
conducted on November 17 and 18, 2009, the first two days of field operations during 
offshore piezometer installation were determined to be in compliance with the 
requirements as defined in the HASP (see Appendix C).  

A subsequent health and safety assessment was performed by the CDM health and 
safety lead on January 25 and 26, 2010, the first two days of the upland well 
installation. Based on the assessment, the upland well installations had some 
deficiencies in the use of PPE and the AED storage location (described in Section 3.2.2) 
that were corrected.  In general, the Anchor QEA team was determined to be in 
compliance with the requirements as defined in the HASP (see Appendix C).  

3.2.1 Health and Safety Meetings  
A health and safety meeting was held at the Site on November 17, 2009, before the 
start of the offshore piezometer installations. The Anchor QEA health and safety site 
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supervisor, Tim Stone, led the meeting attended by field staff from CDM, Cascade 
Drilling, and Diversified Marine. During the meeting, the policies and procedures set 
forth in the Anchor QEA HASP and Cascade Drilling HASP were reviewed.  

In addition, Anchor QEA and Cascade Drilling led health and safety briefings each 
morning during the offshore piezometer installation to reiterate health and safety 
concerns and provide new information. 

On January 25, 2010, before the start of the upland well installation, the Anchor QEA 
team lead, John Renda, led a health and safety meeting to review the health and safety 
procedures in the Anchor QEA HASP. At the meeting, Tim Stone (Anchor QEA) also 
discussed lessons learned during the offshore piezometer installation. The lead driller 
provided a brief safety discussion regarding the particular hazards of the drill rig, 
expected areas of operation, kill switches, fuel storage, and location of spill kits. 
Anchor QEA also noted the first aid kit and AED locations. CDM requested Anchor 
QEA bring the AED to each work site instead of leaving it in the job trailer, which was 
a several minute round trip run from the current sampling location.  John Renda 
stated the AED did not operate correctly in the cold.  A solution to work site storage 
of the AED was developed by storing the unit in Anchor QEA’s field van. This was a 
suitable location where it was not affected by the cold (Anchor QEA’s concern) and 
was located near work activities in case of an emergency. 

Daily health and safety briefings were held each morning during the upland well 
installations.  

On February 5, 2010, CDM discussed with Matt Wilson the observation that he was at 
times the only Anchor QEA representative at the drilling site.  The typical 
arrangement was that Matt Wilson and Doug Laffoon would be the Anchor QEA staff 
present at each drill site; however, Doug Laffoon had been observed leaving the work 
area so that Matt Wilson was the only Anchor QEA personnel present.  Matt Wilson 
agreed that often neither Tim Stone, the designated site safety and health officer, nor 
John Renda, the site supervisor, were present.  Matt stated that during those times he 
was taking on the roles himself.  CDM requested that that this be discussed during 
each morning’s health and safety briefing so that all site staff would aware this was 
the case.  CDM confirmed through a phone call with John Renda that Doug Laffoon 
was to be at each drilling site to assist Matt Wilson.  Only rarely would he need to 
leave for a short time for other project commitments. 

3.2.2 Use of Personal Protective Equipment 
In accordance with the NW Natural HASP, proper PPE for both the offshore 
piezometer installations and upland well installations was modified Level D, 
requiring Tyvek (or rain gear made of heavy material with long sleeves and long 
pants), hardhat, safety glasses, nitrile gloves and heavy work gloves (when handling 
heavy drilling equipment), steel-toed boots, and hearing protection when needed. In 
addition, a personal floatation device was required to be worn at all times over water.   
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Used PPE was properly disposed of within the exclusion zone as IDW. Leather gloves 
used throughout the field work were also disposed of at the end of the investigation 
or earlier if excessively soiled. 

Overall CDM saw no substantive deficiencies in PPE use; several minor items were 
pointed out during the work performance period as follows:  

November 17, 2009 
On a few occasions during the offshore piezometer installations, drillers were 
observed not wearing nitrile gloves, or proper PPE, when handling drill rig controls 
and contaminated drilling pipe, or making repairs to the rig. CDM instructed the 
Anchor QEA team lead, to reiterate to all personnel the need to wear proper PPE at all 
times.  

November 20, 2009 
Minor suggestions were made such as reminding driller to use face shield when 
decontaminating drill pipe with pressure washer. 

December 2, 2009 
Some brief reminders to the drilling crew about donning life jackets, which they 
briefly forgot to put on after removing a layer of clothing as it became warmer 
throughout the day. 

January 26, 2010 
After a one-and-a-half-month break from the offshore drilling, some reminders 
regarding proper use of PPE were required during the first day of drilling as follows: 

Drillers were found not wearing Tyvek and throughout the day their clothing was 
getting dirty. Even though they were using mostly their hands (with gloves) to handle 
the drill casing, core samplers, and extruder bags, potentially contaminated soil was 
getting on their clothes.  CDM requested to John Renda (Anchor QEA site supervisor) 
that the drillers don Tyvek or impermeable rain gear.  The drillers did not have Tyvek 
available so Anchor QEA provided it to them.   

CDM also expressed a concern that the drillers were only using one pair of gloves, the 
outer chemical-resistant pair, and not also the inner nitrile gloves as required by the 
HASP.  This item was brought to Anchor QEA’s attention and the drillers began 
wearing the inner gloves.  

January 27, 2010 
Drillers wore proper PPE on Wednesday, including Tyvek and both inner nitrile 
gloves and outer chemical resistant gloves.   

January 29, 2010 
During core sampling, water began spraying out the vent hole in the drill rod. The 
water landed on the drillers standing under it. Drillers were wearing PPE (hard hat, 
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Tyvek, gloves); however, the water was spraying down on them and the plastic 
sheeting, although they tried to capture most of it in buckets.  

The water was discolored (muddy) but did not appear to have a noticable sheen.  
CDM impressed on Anchor QEA the need to convey to driller to take precautions to 
prevent a reoccurance. 

February 11, 2010 
CDM called Matt Wilson after leaving the site to discuss the potential for HCN gas to 
be formed if chlorine bleach was used to break down the EZ-MUD polymer from the 
formation.  He was aware of the potential health and safety issue and stated that for 
that reason Anchor QEA had decided not to use bleach but to flush the borehole with 
1,000 gallons of potable water to clean out the polymer.   

CDM also spoke with Matt Wilson about the observation in a photo from Wednesday 
showing a member of the drilling crew in the exclusion zone with no gloves on.  He 
agreed to be more diligent about observing the drillers’ use of PPE and asking them to 
always wear Level D PPE, including nitrile gloves, in the exclusion zone regardless of 
the work activity being conducted. 

March 23, 2010 
An open-flame propane torch was used to heat-shrink the plastic on electric 
connections to the PW-7 pump to create a watertight seal. The pump installation crew 
was not wearing gloves when working with the propane torch. The workers were 
instructed to wear work gloves and they complied. 

August 12, 2010 
The CDM representative asked Matt Wilson about the location of the AED. Matt 
Wilson stated it was being kept in the onsite trailer. The CDM representative 
reiterated EPA’s request that the AED be kept at the work site. Matt Wilson noted this 
but did not relocate the AED. 

The CDM representative asked Matt Wilson about PPE for the drillers as they were 
wearing nitrile and work gloves but two of three of the drillers were wearing cotton 
pants (no Tyvek or rain gear). At the time of the CDM representative’s departure from 
the site, the hollow stem auger drilling operation had just begun and no soil cuttings 
were present at the surface. Thus, the drillers had not come in contact with soil from 
inside the borehole. The CDM representative stated to Matt Wilson that if drilling was 
such that soil and other potentially contaminated media were getting on the drillers’ 
clothing, they should wear Tyvek. 

3.2.3 Slip, Trip, and Fall Hazards 
During the first week of offshore piezometer installation, the CDM health and safety 
lead stated concerns about a striking hazard (propped up drill pipe) and the driller 
leaving sonic drill mechanism in full up position while rig was off and unattended.  
These items were rectified by laying the drill pipe horizontally and dropping the drill 
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mechanism and storing the drill rig offshore on the barge overnight. Also noted were 
hazards associated with accessing the beach from the steep riverbank containing 
rough terrain such as loose and slippery rocks and debris. This was a serious hazard, 
especially when field personnel were transporting well development materials and 
heavy equipment down the steep slope of the riverbank and along the sandy beach. A 
bobcat and front-end loader were utilized to transport some of the heavy equipment 
on the beach area and onto the barge.  

For the offshore piezometer installation, a shallow area on the beach north of the 
Gasco site pier where the barge could be “beached” close to shore was used each day 
to eliminate the use of the skiff and enable personnel to carry heavy equipment onto 
the barge directly.  Other specific hazards noted during the well installation were as 
follows: 

December 4, 2009 
CDM noted a lifting/fall hazard associated with raising the 20-foot sections of 2-inch 
diameter steel pipe to the catwalk/pier area for the riser installation at PZ2-77 and 
PZ2-43.  The drilling crew altered the work activity to not lift the pipe over them, but 
to position themselves in a way to fulcrum the 20-foot section of pipe to the catwalk 
area. A spotter was also positioned on the catwalk/pier who helped raise the pipe 
into position with a rope. 

February 24, 2010 
Upland well drilling of PW-8 required the drill rig to be backed up against the 
riverbank slope resulting in a tight workspace for the drillers.  CDM asked Anchor 
QEA site personnel to remind drilling crew and field support staff to be watchful of 
rig stability and work next to the moderately steep slope.  

3.2.4 Weather Hazards  
During the final days of offshore piezometer installation (December 2 to 4, 2009), air 
temperature dropped to freezing at night (upper 20s).  This created icy conditions in 
the morning on the barge, pier, and shoreline.  All work personnel were reminded to 
pay close attention to footing and slip hazards.  No significant slip incidences 
occurred.   

No weather hazards were present during upland well installation, primarily because 
of an unseasonably warm and dry weather pattern for the month of February. 
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Section 4 
Deviations 
 
4.1 Summary of Field Change Requests 
Significant field changes were required because of conditions encountered during 
field activities. The changes were documented in field change request forms. Issues 
that arose during the well installation fieldwork were discussed in the field/over the 
phone between Anchor QEA, CDM, EPA, and DEQ and the items that were deemed 
significant were documented in a field change request for EPA’s review and approval. 
Specific EPA-approved field change requests are provided in Appendix D. The 
following briefly summarizes the field change requests issued and approved during 
the well installation and testing fieldwork. 

December 3, 2009  
Anchor QEA prepared a field change request on behalf of NW Natural requesting the 
shallow piezometer at the PZ3 cluster (PZ3-10) be deleted from the test plan program.  
Difficulties with installing PZ3-10 at the planned location necessitated the deletion.  
EPA approved the field change request on December 3, 2009.  

There were no field change requests during the upland well installation. However, in 
response to DEQ’s scope of work modification #1 in their comment letter dated 
January 11, 2010, a shallow monitoring well at the MW-23 cluster was added to assess 
water levels in the fill water-bearing zone between PW-8 and PW-9.  MW23-27 was 
completed at a depth 27 feet bgs on February 16, 2010. 

June 24, 2010 
Anchor QEA prepared a memorandum on behalf of NW Natural requesting approval 
for a plan to install an upper alluvium test well (PW-8-52).  The additional shallow 
well would be used to increase capture of groundwater within the fill and shallow 
alluvium. 

July 15, 2010 
Anchor QEA prepared a field change request on behalf of NW Natural requesting the 
approval to conduct additional pumping tests in Gasco Segment 2 and include 
pumping from PW-8-37 (formerly PW-8-52).  EPA and DEQ did not approve the 
request because PW-8-37 was improperly completed.  The improper completion of 
PW-8-37, which was the result of the screen being completed in the fill and upper 
alluvium, necessitated abandonment. 

August 6, 2010 
Anchor QEA prepared a field change request on behalf of NW Natural requesting 
EPA to approve the plan to abandon and replace PW-8-37 as described and 
commented on by EPA in three separate addendums.  This field change request was 
in response to EPA’s July 24, 2010 e-mail directing NW Natural to abandon well PW-
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8-37 and construct and replace the shallow pumping well solely in the upper 
alluvium.  

August 27, 2010 
Anchor QEA prepared a field change request on behalf of NW Natural requesting 
EPA to approve the use of a temporary pump installation for the testing of PW-8-39.   

The temporary pump was necessary because of the anticipated low yield of PW-8-39 
and the need for further information on well performance before deciding on how to 
incorporate the well into the existing well control system. 

4.2 Deviations in Well Completion Depths and Materials 
This section describes deviations in well completion depths and materials used by the 
Anchor QEA team for the offshore piezometer and upland well installations. 

The following wells had slight deviations in final completion depths as a result of the 
lithology encountered:  

Table 4 - Deviations in Piezometer and Well Completion Depths 
Original ID and proposed 
completion depth (feet 
bgs) 

Revised ID and as-built 
completion depth (feet bgs) 

PZ2-78      (73 to 78) PZ2-77      (72 to 77) 
PZ3-40      (35 to 40) PZ3-33      (28 to 33)* 
PZ4-10      (5 to 10) PZ4-12      (7 to 12) 
PZ4-40      (35 to 40) PZ4-41      (36 to 41) 
PZ5-50      (45 to 50) PZ5-55      (50 to 55) 
MW23-74  (64 to 74) MW23-75  (65 to 75) 
MW23-130 (120 to 130) MW23-123 (113 to 123) 
MW24-80   (70 to 80) MW24-70   (60 to 70) 
OW7 -20     (13 to 18) OW7           (12 to 17) 
OW8 -20     (13 to 18) OW8           (10 to 15) 
OW9 -27     (20 to 25) OW9           (20 to 25) 
PW-7           (48 to 68) PW7            (73 to 93) 
PW-9   (55 to 75) PW-9           (72 to 92) 

  * PZ3-33 was struck by a boat and destroyed on January 10, 2010. 
 
The deviations from proposed completion depth (screen) intervals in the Capture 
Zone Test Plan are updated to reflect actual completion depths in Table 1.   

Deviations related to well completion materials are noted below: 

On November 25, 2009, at the end of the 8-inch conductor casing removal PZ3-33 was 
properly grouted and a bag of bentonite chips was added to bring the seal to the 
mudline; however, it was discovered that the organoclay sealing material was not 
included in the sealing materials for the upper 10 feet of “substantial product” zone as 
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required by the agreed-to installation protocols.  This was brought to the attention of 
the Anchor QEA geologist and it was agreed that this must be the sealing material 
used for future piezometer completions where substantial product/NAPL zones are 
found.  

The following factors mitigated the lack of using the organoclay sealing material in 
the upper 10 feet of PZ3-33: 

 The 8-inch conductor/surface seal casing was driven to 18 feet (9 feet below 
the substantial product NAPL zone) allowing for a thicker (larger diameter) 
and deeper surface seal. 

 The grout mixed by the drilling contractor was a little thicker in viscosity than 
the normal mix weighing in at 10 pounds per gallon (minimum required is 9.5 
pounds per gallon). 

Also, for PZ5-5 the driller called in a variance to the State of Oregon because the 
bentonite seal was slightly less than the required 3 feet because of depth limits as a 
result of the shallow well completion. 
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Table 1
 
Segment 2 Capture Zone Field Test Plan Monitoring Well and Piezometer Construction Details
 

Well Number 
Installed 

Transducer Water‐Bearing Zone 
Date 

Installed 
Date De‐

commissioned 
Installation 
Method 

Monument 
Type Screen Type 

Slot 
Size 

(inches) 

Sand Pack 

(Colorado) 

Well 
Diam. 

(inches) 

Ground 
Surface 

(feet COP) 

Top of Casing Well Depth Top Screen Base Screen 

(feet COP) (feet bgs) (feet bgs) (feet COP) (feet bgs) (feet COP) (feet bgs) (feet COP) 

Monitoring Well 

MW‐1‐22 Surficial Fill 24‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade Slotted PVC 0.020 10‐20 2 32.00 34.75 (2.8) 22.0 10.0 11.0 21.0 21.0 11.0 

MW‐1‐55 Alluvial 10‐Jul‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 33.10 35.75 (2.7) 57.0 ‐23.9 45.0 ‐11.9 55.0 ‐21.9 

MW‐1‐82 Alluvial 9‐Jul‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 33.50 36.08 (2.6) 85.4 ‐51.9 72.0 ‐38.5 82.0 ‐48.5 

MW‐2‐32 X Surficial Fill 6‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Flush Slotted PVC 0.020 10‐20 2 34.83 34.50 0.3 32.5 2.3 21.5 13.3 31.5 3.3 

MW‐2‐61 X Alluvial 8‐Oct‐98 ‐
Hollow‐Stem 
Auger 

Flush Slotted PVC 0.020 10‐20 2 34.61 34.42 0.2 61.5 ‐26.9 50.0 ‐15.4 60.0 ‐25.4 

MW‐2‐104 X Alluvial 25‐Jun‐07 ‐ Sonic Flush 
Continuous wrap 
stainless steel 

0.020 10‐20 2 34.86 34.88 (0.0) 116.5 ‐81.6 94.0 ‐59.1 104.0 ‐69.1 

MW‐3‐26 X Surficial Fill 1‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 31.30 34.13 (2.8) 26.0 5.3 15.0 16.3 25.0 6.3 

MW‐3‐56 X Alluvial 1‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 31.51 34.10 (2.6) 56.0 ‐24.5 45.0 ‐13.5 55.0 ‐23.5 

MW‐4‐35 Surficial Fill 31‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 31.70 34.54 (2.8) 35.0 ‐3.3 24.0 7.7 34.0 ‐2.3 

MW‐4‐57 Alluvial 30‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 31.70 34.53 (2.8) 57.0 ‐25.3 46.0 ‐14.3 56.0 ‐24.3 

MW‐4‐101 Alluvial 16‐Oct‐98 ‐
Dual Wall 
Reverse Air 

Above‐grade 
Slotted PVC 
(pre‐pack) 

0.010 20‐40 2 31.80 34.36 (2.6) 120.0 ‐88.2 89.5 ‐57.7 99.5 ‐67.7 

MW‐5‐32 Surficial Fill/Alluvial 27‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade Slotted PVC 0.020 10‐20 2 25.10 27.83 (2.7) 32.0 ‐6.9 21.0 4.1 31.0 ‐5.9 

MW‐5‐100 Alluvial 23‐Oct‐98 ‐
Dual Wall 
Reverse Air 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 25.40 27.31 (1.9) 100.0 ‐74.6 88.0 ‐62.6 98.0 ‐72.6 

MW‐5‐175 Alluvial 22‐Oct‐98 ‐
Dual Wall 
Reverse Air 

Above‐grade 
Slotted PVC 
(pre‐pack) 

0.010 20‐40 2 25.20 27.19 (2.0) 175.0 ‐149.8 163.0 ‐137.8 173.0 ‐147.8 

MW‐6‐32 Surficial Fill 9‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Flush 
Continuous wrap 
stainless steel 

0.020 10‐20 2 35.80 35.51 0.3 32.0 3.8 21.0 14.8 31.0 4.8 

MW‐6‐61 Alluvial 7‐Nov‐95 22‐Dec‐97 
Hollow‐Stem 
Auger 

Flush 
Continuous wrap 
stainless steel 

0.020 10‐20 2 35.80 34.50 1.3 61.0 ‐25.2 50.0 ‐14.2 60.0 ‐24.2 

MW‐7‐61 Alluvial 20‐Apr‐10 Soinc Flush 
Continuous wrap 
stainless steel 

0.010 10‐20 2 36.22 35.77 0.4 65.0 ‐28.8 50.0 ‐13.8 60.0 ‐23.8 

MW‐8‐29 Surficial Fill 26‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 36.50 39.09 (2.6) 29.0 7.5 18.0 18.5 28.0 8.5 

MW‐8‐56 Alluvial 25‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 36.50 39.13 (2.6) 56.0 ‐19.5 45.0 ‐8.5 55.0 ‐18.5 

MW‐9‐29 Surficial Fill/Alluvial 23‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Flush Slotted PVC 0.020 10‐20 2 37.90 37.65 0.3 29.0 8.9 18.0 19.9 28.0 9.9 

MW‐10‐25 Surficial Fill 9‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 36.50 39.22 (2.7) 25.0 11.5 14.0 22.5 24.0 12.5 

MW‐10‐61 Alluvial 8‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 36.50 39.33 (2.8) 61.0 ‐24.5 50.0 ‐13.5 60.0 ‐23.5 

MW‐11‐32 Surficial Fill 3‐Nov‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 35.40 38.39 (3.0) 32.0 3.4 21.0 14.4 31.0 4.4 

MW‐12‐36 Surficial Fill/Alluvial 23‐Oct‐95 ‐
Hollow‐Stem 
Auger 

Above‐grade Slotted PVC 0.020 10‐20 2 35.90 38.69 (2.8) 36.0 ‐0.1 25.0 10.9 35.0 0.9 

MW‐13‐30 Surficial Fill 19‐Dec‐97 ‐
Hollow‐Stem 
Auger 

Flush 
Continuous wrap 
stainless steel 

0.020 10‐20 2 35.23 34.86 0.4 30.0 5.2 19.0 16.2 29.0 6.2 

MW‐13‐61 Alluvial 17‐Dec‐93 31‐Aug‐06 
Hollow‐Stem 
Auger 

Flush 
Continuous wrap 
stainless steel 

0.020 10‐20 2 35.23 34.78 0.4 61.0 ‐25.8 50.0 ‐14.8 60.0 ‐24.8 

MW‐13‐61R Alluvial 1‐Jun‐07 20‐Apr‐10 Sonic Flush 
Continuous wrap 
stainless steel 

0.020 20‐40 2 35.31 35.38 (0.1) 63.0 ‐27.7 51.0 ‐15.7 61.0 ‐25.7 
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Table 1
 
Segment 2 Capture Zone Field Test Plan Monitoring Well and Piezometer Construction Details
 

Well Number 
Installed 

Transducer Water‐Bearing Zone 
Date 

Installed 
Date De‐

commissioned 
Installation 
Method 

Monument 
Type Screen Type 

Slot 
Size 

(inches) 

Sand Pack 

(Colorado) 

Well 
Diam. 

(inches) 

Ground 
Surface 

(feet COP) 

Top of Casing Well Depth Top Screen Base Screen 

(feet COP) (feet bgs) (feet bgs) (feet COP) (feet bgs) (feet COP) (feet bgs) (feet COP) 

MW‐14‐110 Alluvial 19‐Oct‐98 ‐
Dual Wall 
Reverse Air 

Above‐grade 
Slotted stainless 
steel (pre‐pack) 

0.010 20‐40 2 35.30 37.41 (2.1) 110.0 ‐74.7 98.0 ‐62.7 108.0 ‐72.7 

MW‐15‐50 Alluvial 1‐Jul‐99 ‐ Air Rotary Flush 
Slotted stainless 
steel (pre‐pack) 

0.010 10‐20 2 36.27 35.97 0.3 50.0 ‐13.7 40.0 ‐3.7 50.0 ‐13.7 

MW‐15‐66 Alluvial 30‐Jun‐99 ‐ Air Rotary Flush 
Slotted stainless 
steel 

0.010 10‐20 2 36.27 36.06 0.2 66.0 ‐29.7 60.5 ‐24.2 65.5 ‐29.2 

MW‐16‐45 Alluvial 20‐Jul‐04 ‐ Sonic Above‐grade 
Slotted stainless 
steel 

0.010 10‐20 2 30.81 33.12 (2.3) 49.0 ‐18.2 30.0 0.8 45.0 ‐14.2 

MW‐16‐65 X Alluvial 19‐Jul‐04 ‐ Sonic Above‐grade 
Slotted stainless 
steel 

0.010 10‐20 2 30.75 33.21 (2.5) 68.0 ‐37.3 55.0 ‐24.3 65.0 ‐34.3 

MW‐16‐125 X Alluvial 15‐Jul‐04 26‐Apr‐10 Sonic Above‐grade 
Slotted stainless 
steel 

0.010 10‐20 2 30.90 33.18 (2.3) 130.0 ‐99.1 115.0 ‐84.1 125.0 ‐94.1 

MW‐17‐79 Alluvial 26‐Jul‐05 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.010 10‐20 2 32.56 34.83 (2.3) 82.0 ‐49.4 38.5 ‐5.9 78.5 ‐45.9 

MW‐18‐30 Surficial Fill 27‐Feb‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 31.61 34.27 (2.7) 30.0 1.6 19.0 12.6 29.0 2.6 

MW‐18‐125 Alluvial 22‐Apr‐10 Soinc Above‐grade 
Continuous wrap 
stainless steel 

0.010 10‐20 2 31.93 34.65 (2.7) 126.0 ‐94.1 115.0 ‐83.1 125.0 ‐93.1 

MW‐18‐180 X Alluvial 26‐Feb‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 31.70 33.90 (2.2) 230.0 ‐198.3 170.0 ‐138.3 180.0 ‐148.3 

MW‐19‐22 Surficial Fill 6‐Mar‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 27.40 29.82 (2.4) 23.0 4.4 12.0 15.4 22.0 5.4 

MW‐19‐125 Alluvial 12‐Mar‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 27.20 29.42 (2.2) 126.0 ‐98.8 115.0 ‐87.8 125.0 ‐97.8 

MW‐19‐180 Alluvial 2‐Mar‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 27.28 29.81 (2.5) 227.0 ‐199.7 170.0 ‐142.7 180.0 ‐152.7 

MW‐20‐120 Alluvial 8‐Mar‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 25.63 27.84 (2.2) 213.0 ‐187.4 110.0 ‐84.4 120.0 ‐94.4 

MW‐21‐12 X Surficial Fill 6‐Jul‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 20.34 23.25 (2.9) 14.0 6.3 7.0 13.3 12.0 8.3 

MW‐21‐75 X Alluvial 5‐Jul‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 20.22 23.11 (2.9) 77.0 ‐56.8 65.0 ‐44.8 75.0 ‐54.8 

MW‐21‐115 X Alluvial 2‐Jul‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 20.32 23.43 (3.1) 118.0 ‐97.7 105.0 ‐84.7 115.0 ‐94.7 

MW‐21‐166 X Alluvial 28‐Jun‐07 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.020 10‐20 2 20.35 23.15 (2.8) 193.0 ‐172.7 156.0 ‐135.7 166.0 ‐145.7 

MW‐22‐80 X Alluvial 28‐Jan‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 33.59 36.01 (2.5) 80.9 ‐47.3 69.9 ‐36.3 79.9 ‐46.3 
MW‐23‐27 X Surficial Fill 16‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 32.77 34.72 (2.3) 28.0 4.8 17.7 15.1 27.7 5.1 
MW‐23‐75 X Alluvial 16‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 32.91 34.87 (2.5) 75.7 ‐42.8 64.7 ‐31.8 74.7 ‐41.8 
MW‐23‐123 X Alluvial 5‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 32.88 35.05 (2.5) 124.3 ‐91.4 113.3 ‐80.4 123.3 ‐90.4 
MW‐24‐70 X Alluvial 3‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 31.42 33.83 (2.4) 71.1 ‐39.7 60.1 ‐28.7 70.1 ‐38.7 
MW‐24‐130 X Alluvial 2‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 31.34 33.76 (2.5) 131.1 ‐99.8 120.1 ‐88.8 130.1 ‐98.8 

PW‐01‐80 Alluvial 8‐Aug‐01 ‐ Sonic Flush 
Continuous wrap 
stainless steel 

0.020 10‐20 6 32.00 31.80 0.2 82.0 ‐50.0 39.5 ‐7.5 79.5 ‐47.5 

Observation Well 
OW‐7‐17 X Surficial Fill 23‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 24.20 26.51 (2.3) 17.7 6.5 12.5 11.7 17.5 6.7 
OW‐8‐15 X Surficial Fill 12‐Feb‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 24.56 26.42 (1.9) 15.3 9.3 10.1 14.5 15.1 9.5 

OW‐8‐28 X Upper Alluvial 13‐Aug‐10 ‐
Hollow‐Stem 
Auger 

Above‐grade Slotted PVC 0.020 10‐20 2 23.79 26.38 (2.6) 28.7 ‐4.9 23.1 0.7 28.1 ‐4.3 

OW‐9‐25 X Surficial Fill 8‐Mar‐10 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 33.11 35.38 (2.3) 25.3 7.8 20.0 13.1 25.0 8.1 
Extraction Well 

PW‐7‐93 X Alluvial 22‐Feb‐10 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.035 10‐20 8 24.19 26.74 (2.6) 95.5 ‐71.3 73.5 ‐49.3 93.5 ‐69.3 

PW‐8‐39 X Upper Alluvial 8‐Aug‐10 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.035 10‐20 6 23.22 25.69 (2.5) 42.0 ‐18.8 24.2 ‐1.0 39.2 ‐16.0 

PW‐8‐68 X Alluvial 11‐Feb‐10 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.035 10‐20 8 24.64 27.13 (2.5) 70.0 ‐45.4 48.0 ‐23.4 68.0 ‐43.4 

PW‐9‐92 X Alluvial 1‐Mar‐10 ‐ Sonic Above‐grade 
Continuous wrap 
stainless steel 

0.035 10‐20 8 33.02 35.78 (2.8) 94.6 ‐61.6 72.6 ‐39.6 92.6 ‐59.6 

Capture Zone Field Test Plan March 2010
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Table 1
 
Segment 2 Capture Zone Field Test Plan Monitoring Well and Piezometer Construction Details
 

Well Number 
Installed 

Transducer Water‐Bearing Zone 
Date 

Installed 
Date De‐

commissioned 
Installation 
Method 

Monument 
Type Screen Type 

Slot 
Size 

(inches) 

Sand Pack 

(Colorado) 

Well 
Diam. 

(inches) 

Ground 
Surface 

(feet COP) 

Top of Casing Well Depth Top Screen Base Screen 

(feet COP) (feet bgs) (feet bgs) (feet COP) (feet bgs) (feet COP) (feet bgs) (feet COP) 

Piezometer 

PZ1‐5 X Alluvial 17‐Mar‐05 ‐ Manual Above‐grade Solinst push point NA 1 9.96 36.07 (26.1) 5.6 4.3 4.5 5.5 5.4 4.6 

PZ1‐20 X Alluvial 17‐Mar‐05 ‐ Manual Above‐grade Solinst push point NA 1 10.15 36.43 (26.3) 20.5 ‐10.3 19.3 ‐9.2 20.2 ‐10.1 

PZ1‐50 X Alluvial 23‐Nov‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 10.17 37.67 (27.5) 50.4 ‐40.2 45.2 ‐35.0 50.2 ‐40.0 

PZ2‐5 X Alluvial 18‐Mar‐05 ‐ Manual Above‐grade Solinst push point NA 1 2.89 37.90 (35.0) 6.7 ‐3.8 5.5 ‐2.6 6.4 ‐3.5 
PZ2‐20 X Alluvial 17‐Mar‐05 ‐ Manual Above‐grade Solinst push point NA 1 3.38 37.89 (34.5) 21.7 ‐18.4 20.6 ‐17.2 21.5 ‐18.1 

PZ2‐43 X Alluvial 3‐Dec‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 3.76 37.96 (34.2) 43.6 ‐39.8 38.4 ‐34.6 43.4 ‐39.6 

PZ2‐77 X Alluvial 2‐Dec‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 3.05 38.65 (35.6) 77.2 ‐74.2 72.0 ‐69.0 77.0 ‐74.0 

PZ4‐12 X Alluvial 4‐Dec‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 ‐8.63 34.67 (43.3) 12.0 ‐20.6 6.8 ‐15.4 11.8 ‐20.4 

PZ4‐41 X Alluvial 24‐Nov‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 ‐8.33 33.07 (41.4) 41.4 ‐49.7 36.2 ‐44.5 41.2 ‐49.5 

PZ5‐5 X Alluvial 20‐Nov‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 10.70 16.51 (5.5) 5.0 5.7 3.8 6.9 4.8 5.9 

PZ5‐20 X Alluvial 20‐Nov‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 10.72 16.24 (5.5) 20.3 ‐9.6 15.1 ‐4.4 20.1 ‐9.4 

PZ5‐55 X Alluvial 20‐Nov‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 10.79 16.31 (5.5) 55.3 ‐44.5 50.1 ‐39.3 55.1 ‐44.3 

PZ5‐85 X Alluvial 19‐Nov‐09 ‐ Sonic Above‐grade Slotted PVC 0.020 10‐20 2 10.79 16.44 (5.4) 85.2 ‐74.4 80.0 ‐69.2 85.0 ‐74.2 

Notes: 
Highlighted cells = Previous survey value updated with 3/15/2009 survey results 
bgs = below ground surface 
btc = below top of casing 
COP = City of Portland Datum 
PVC = polyvinyl chloride 

Capture Zone Field Test Plan March 2010
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Table 2
 
Gasco Piezometer and Well Installation ‐ Nov‐Dec 2009 and Jan‐Mar 2010
 
Summary of Contamination in Sample Cores as Documented by CDM
 

Location 
Sampling 
Date 

Observations 

Meets 
Substantial 

Product Criteria 
(Y/N) 

Photo ID 

Offshore Piezometers 

PZ5‐85' 11/17/2009 Minor sheen noted at approximately 5 feet bml (several inches thick) N November 17, 2009 photo #5 

PZ5‐50' 11/19/2009 Minor sheen noted at approximately 7 feet bml (several inches thick) N November 19, 2009 photos #6, 7 

PZ5‐20' 11/20/2009 Minor sheen noted at approximately 6 feet bml (several inches thick) N November 20, 2009 photo #3 

PZ4‐40' 11/24/2009 
Sheen and product staining noted at approximately 4.5 feet bml (several 
inches thick) 

Y November 24, 2009 photo #5 

PZ4‐40' 11/24/2009 
Sheen and product staining noted at approximately 7.5‐9 feet bml (several 
inches thick) 

N N/A 

PZ4‐10' 12/3/2009 
Several estimated one‐inch thick layers of black petroleum stained 
sediment at 1.5 and 5 feet bml, milky white product blebs noted from 5‐6 
feet bml 

Y December 4, 2009 photos #1, 2 

PZ3‐40' 11/25/2009 Product present in 0 ‐ 8 foot bml interval Y November 25, 2009 photos #8, 9 

PZ3‐40' 11/25/2009 Small milky white product blebs and sheen in 8 ‐9 feet bml interval Y November 25, 2009 photo #11 

PZ2‐78' 12/1/2009 Product present in 0 ‐ 12 foot bml interval Y December 1, 2009 photos #3, 4, 5 

PZ2‐43' 12/2/2009 Product present in 0 ‐ 12 foot bml interval Y N/A 
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Table 2
 
Gasco Piezometer and Well Installation ‐ Nov‐Dec 2009 and Jan‐Mar 2010
 
Summary of Contamination in Sample Cores as Documented by CDM
 

Location 
Sampling 
Date 

Observations 

Meets 
Substantial 

Product Criteria 
(Y/N) 

Photo ID 

Upland Wells* 

MW22‐74 1/26/2010 
Lamp Black present in the fill material from 0 ‐23 foot bgs interval; lamp 
black ‐ gravel size, coal like and broke concoidally like glass, also sooty 
powder residue that stained the fill, slurry when wet. 

N N/A 

MW24‐130 1/29/2010 NAPL observed in boring from approximately 18.2 to 30 ft bgs Y N/A 

MW24‐70 2/2/2010 NAPL observed in boring from approximately 18.2 to 30 ft bgs Y N/A 

MW23‐123 2/4/2010 
10 ft bgs: wet, black, sticky silt with concrete and lamp black material; 14‐
21 ft; gravelly silt, strong napthalene odor. PID reading above sample (in 
breathing zone) = 0.1 ppm 

N February 4, 2010 photos #5, 6, 7 

PW‐8‐68 2/8/2010 
15’: moderate hydrocarbon odor, trace oil, sheen present, smells like oil; 
35.1‐35.6’: sheen, moderate hydrocarbon odor, silt layers to 39’; 40‐46’: 
moderate hydrocarbon odor, no sheen, sand as above 

N N/A 

PW‐7 2/17/2010 
Sheen noted in the 10 to 15 ft bgs interval; did not appear to be from a 
volatile substance as the PID headspace was near 0 ppm 

N February 17, 2010 photo #4 

PW‐9 2/24/2010 
15.8‐20 feet: moist gravelly sand with silt abundant. Soot (lampblack 
present), no sheen, hydrocarbon‐like odor. 

N N/A 

OW‐9 3/8/2010 
Strong Napthalene odor from 15 to 21 ft bgs; PID did not register above 
background (0 ppm) when held closely over the soil core 

N March 8, 2010 photos #4, 5 

PW‐8‐39 7/1/2010 Sheen from 15.7‐16.1 ft; slight hydrocarbon‐like petroleum odor N July 1, 2010 photo #28 

Notes: 
* Documentation of upland well sample core observations are limited to periods when CDM was present during sampling, or Anchor QEA provided information. Therefore this table may not completely 
capture all upland contamination encountered during drilling.
 

bml ‐ below mud level
 
N/A ‐ photo not available
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Table 3
 
Summary of Segment 2 Pumping Test Data
 

Well 

April 19, 2010 (2hr Test) April 20, 2010 (2hr Test) April 21, 2010 (2hr Test) April 26‐30, 2010 (72hr test) 

Total 
Drawdown 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

PW‐7 3.46 15 4.3 5.52 25 4.5 8.14 35 4.3 

Did not receive final test data 
PW‐8‐68 2.00 15 7.4 2.1 25 11.9 4.54 35 7.7 
PW‐8‐39 NA NA NA NA NA NA NA NA NA 
PW‐9 7.46 15 2.0 13.05 25 1.9 19.44 35 1.8 

Well 

May 4‐7, 2010 (80hr Test) September 2, 2010 (2hr Step Test) September 9‐12, 2010 (72hr Test) November 8‐11, 2010 (72hr Test) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

Total 
Drawdown 

(ft) 

Ave. 
Pumping 

Rate (gpm)* 

S.C. (gpm/ft‐
dd) 

PW‐7 10.94 35 3.2 NA NA NA NA NA NA 6.36 25 3.9 
PW‐8‐68 5.93 35 5.9 NA NA NA NA NA NA 3.35 25 7.5 
PW‐8‐39 NA NA NA 13.53 2.5 0.19 18.2 1.95 0.11 16.21 1.94 0.12 
PW‐9 20.59 35 1.7 NA NA NA NA NA NA 12.34 25 2.0 

Notes:
 
*Average pumping rate = total gallons pumped / test period (minutes)
 
S.C. ‐ Specific Capacity 
NA ‐Well not tested, or available for monitoring 

Field Water Quality Data Collected During 72 hr Test on November 8‐11, 2010 

Field Parameter 
PW‐7 PW‐8‐68 PW‐8‐39 PW‐9 

Start Middle End Start Middle End Start Middle End Start Middle End 
Temperature (degrees C) 16.29 15.92 15.94 17.22 16.12 17.19 17.04 17.06 17.24 15.87 15.6 15.78 
Conductivity (uS/cm) 802 848 859 767 711 710 982 844 826 718 702 703 

pH 7.15 7.09 7.36 7.06 7.05 7.33 7.26 7.15 7.33 7.06 7.13 7.16 
Dissolved Oxygen (mg/L) 0.43 0.36 0.26 2.33 0.51 0.15 0.19 0.28 0.14 1.01 0.24 0.18 

ORP 65.9 ‐8.4 35.2 57.8 2.6 30.6 34.2 10.4 42.8 74.6 9.1 92.4 

Field Parameter 
Willamette River 

Start Middle End 
Temperature (degrees C) 12.22 11.63 10.84 
Conductivity (uS/cm) 78 80 78 

pH 7.32 7.16 7.08 
Dissolved Oxygen (mg/L) 9.98 11.62 12.33 

ORP 130.8 132.6 198.3 
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Appendix B 
Field Oversight Photographs 
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Appendix C 
Health and Safety Inspection Reports 

  



  CDM Field Safety Report for the GASCO Piezometer Installation November 17‐18, 2009 

 

Health and Safety Summary  

11/17/09 

At 06:30 hrs Kickoff Health & Safety meeting was held by the project SHSO Tim Stone (Anchor QEA).  Tim 
Stone reviewed the site H&S plan, emergency evacuation plan, proper use of PFD, contamination of 
concerns, location of first aid kit, AED, eyewash and fire extinguishers.  In addition, the team lead for 
Cascade Drilling (Steve) went over the operating procedures for the sonic drill rig.  

Drilling of boring for the first piezometer started at 12:35 hrs.  At 13:15 hrs it was observed that one of 
the helpers set the 4‐inch diameter drilling pipe against the pipe rack causing a potential striking hazard. 
John Renda (Anchor QEA) was made aware of the situation and he spoke with the drilling contractor. 
The hazard was corrected by the drilling contractor by constructing a low profile table out of 4x4 timbers 
so that the drilling pipe was not in contact with the ground.  

At approximately 13:35 hrs drilling operations were stopped because of the lack of 8‐inch diameter 
conductor casing. During this shut down the drilling operator lifted the drill, leaving the drill head 
suspended.  John Renda (Anchor QEA) was made aware of the situation and he spoke with the drilling 
operator. He then corrected the action immediately by placing the drill head in a lowered (safe) position. 
This item is noted as a corrected deficiency on the attached inspection summary. 

General observation, Anchor personnel were observed collecting PID readings at select intervals as 
described in the HASP at all working locations.  

11/18/09 

At 06:30 hrs attended tailgate safety meeting lead by Cascade Drilling lead.  

 At 08:45 hrs drilling helpers were observed with gross amount of material being placed on their clothing 
by the drill pipe while removing it from the drill rig. Discussed this issue with the SSHO Tim Stone 
(Anchor QEA) and 3 corrective actions were taken by the drilling subcontractor.  

1. Placed an inline gasket on the pipe to remove the gross material prior to the removal of the pipe off 
of the drill rig.  

2. Added larger decontamination stations so that out layers can be washed off prior to leaving the EZ  

3. Driller helpers donned a washable outer layer. 

At 1400 one of two driller helpers was observed standing too close to the drill head while the sonic rig 
was in operation causing a potential crushing hazard. This was immediately brought to the attention of 
John Renda (Anchor QEA) and drilling sub contractor. The Cascade Drilling lead had a brief discussion 
with all Cascade’s employees onsite discussing the importance of staying clear of drill head while in 
operation.  



  CDM Field Safety Report for the GASCO Piezometer Installation November 17‐18, 2009 

 

 

Overall Safety Summary 

Based on a review of the GASCO Piezometer Installation efforts performed by Anchor QEA and their 
subcontractors all program elements are in place to the degree required by Federal OSHA standards and 
the site HASP as documented in the daily safety inspections.  

Safety Net Inspection Review 

The following tables provide a summary of the SafetyNet inspections performed at the GASCO Field Site 
on November 17 and 18, 2009. 

The SafetyNet system employs a user‐friendly platform to quickly and efficiently recording observations 
of field activities. Checklists are stored on a PDA device and are used by H&S personnel to evaluate work 
progress and compliance with the Site HASP. Observations of activities are objectively treated as either 
safe or unsafe. Safe observations are uploaded to the server and tracked accordingly. Unsafe 
observations are treated as on open issues that must be corrected. Information related to the unsafe 
observations, such as the type and severity of the hazard, recommended corrective action, party 
responsible for implementing the corrective action, and the timeframe required to complete the 
corrective action, must be entered. Unsafe observations (i.e., open issues) remain open until a 
corrective action has been confirmed. The time duration of open issues is also tracked. 

The SafetyNet inspections allow for a comprehensive assessment of all program elements required 
under the Site HASP 

Inspection 
Type  Inspections   Observations  

Unsafe 
Conditions  % Safe  

Safety  2  96 5 94.8% 
 

Category  Sub‐Category  Observations Conditions 

        
Unsafe 
Conditions 

Safe 
Conditions 

Administration  Summary  6 0  6
   Emergency action plan  1 0  1
   First Aid/CPR trained person  1 0  1
   First aid kit available  1 0  1
   MSDS manual  2 0  2
   Safety meetings  1 0  1
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Category  Sub‐Category  Observations   Conditions 
      Unsafe  Safe  

Drilling Operations  Summary  20 5 15
   Atmospheric monitoring  1 0 1
   Containers labeled/stored  1 0 1
   Deficiencies corrected  1 1 0
   Empl. trained  in oper proc  1 1 0
   Equipment clean  2 0 2
   Exclusion zone for drill rig  2 0 2
   Fluid leaks contained  1 0 1
   Hydraulic hose condition  1 1 0
   Leaks on rig  1 0 1
   MSDS sheet available  1 0 1
   One Call utilized  3 0 3
   Smoking policy observed  1 0 1
   Struck by hazards  2 2 0
   Trip hazards  1 0 1
   Warning labels in place  1 0 1
Environmental  Summary  3 0 3
   Spill containment adequate  1 0 1
   Spill kit available  2 0 2
Fire Protection  Summary  1 0 1
   Ext charged and inspected  1 0 1
Hazard 
Communications  Summary  2 0 2
   MSDS' (site specific)  1 0 1
   Proper labels on containers  1 0 1
Housekeeping  Summary  1 0 1
   Walkways clear  1 0 1
Medical / Emergency  Summary  4 0 4
   1st aid kit  1 0 1
   Emergency action plan  1 0 1
   Eye wash   1 0 1
   Map to medical facility  1 0 1
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Category 
Sub‐Category  Observations   Conditions 
      Unsafe  Safe  

P.P.E.  Summary  139 0 139
   Glasses / face shields  25 0 25
   Gloves  11 0 10
   Hard Hats  31 0 31
   Hearing protection  11 0 11
   Metatarsal protection  20 0 20
   Proper Clothing  31 0 31
   Work Boots  11 0 11
 



CDM Field Safety Report: Gasco Well Installation 1/25/10 – 1/27/10 
 
Health and Safety Summary  
Provided By: Paul Opem, CSP 
 
01/25/10: 
12:40 hrs: Project kickoff meeting, led by Tim Stone and John Renda of Anchor QEA, provided 
an overview of expected site activities and potential hazards during planned monitoring, 
observation, and pumping well installation. Discussion of chemical hazards of concern, 
including primarily TPH, PAHs, VOCs, benzene, cyanide, and NAPL. Air monitoring and 
physical observations are to be performed regularly for presence of chemical hazards. Action 
levels and corresponding personnel activities (e.g., halting work activities and evaluating 
engineering controls) were discussed.  

General health and safety (H&S) components were reviewed, including: required PPE; 
emergency response and evacuation routes; work zone establishment (i.e., support zone, 
exclusion zone, contamination reduction zone); means of communication; and site layout 
hazards (e.g., traffic, slip/trip/fall hazards). Location and operation of AED unit was reviewed, 
which was to remain in the site office trailer due to cold weather conditions. In addition, spill 
response and notification procedures were reviewed.  

The Cascade Drilling site supervisor walked everyone through the firm’s H&S philosophy, 
reviewing drill-rig specific hazards and explained that everyone onsite has stop work authority 
in the event of observed H&S deficiencies.  

15:30 hrs: Sonic drill rig and separate truck-mounted crane were set up at the drilling location 
for MW-22. CDM H&S requested that the exclusion zone be expanded to include a distance of 
1.5 times the height of the drill mast in all directions where feasible. This entailed moving 
parked vehicles and caution flagging. Additionally, steep embankment and brush locations 
were pointed out as critical fall hazards for all site personnel to be aware of.  

01/26/10: 
07:10 hrs: Daily safety meeting was held, led by John Renda and Matt Wilson of Anchor QEA. 
Issues discussed included the required hearing protection, hand signal communication with 
operator and crew for all approaching personnel, and site-specific fall hazards.  

CDM H&S requests that Anchor bring an air horn to the each drill site in case of emergency.  

During the meeting, CDM H&S requested clarification of the following issues:  

• Why is the AED unit stored in the office trailer when the extra time spent retrieving the 
unit could determine the difference between life and death for personnel requiring it? 

Anchor personnel explained that the unit must go through a warm-up cycle when 
ambient temperatures drop to approximately 32 degrees Fahrenheit. CDM H&S 
requested that a storage method be devised so that AED is at each drill location and 
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available, and also asked for another operations review with all present personnel. 
Anchor provided a run through of the AED’s usage and stated they would evaluate how 
to keep the unit at the drilling locations at all times. This was resolved on January 28th 
with the AED being stored in the Anchor QEA field van at each drilling site. 

• Spill notification procedures: CDM reinforced the need to notify CDM of any site spills, 
regardless of quantity, and to follow established spill reporting procedures with EPA.  

• Were all necessary utility locates throughout the site performed, particularly all of the 
underground locations?  
John Renda confirmed that Anchor had arranged previously for the utility locates, and 
all locations were marked appropriately.  
 

07:40 hrs: Attended a drill rig hazard walkthrough with Cascade’s site supervisor. Reviewed the 
equipment’s critical hazards, including pinch points and potential moving/struck by hazards. 
Also discussed were emergency shut-off locations and appropriate personnel access routes 
when moving around the machinery.  
 
10:45 hrs: CDM H&S inquired as to whether Cascade personnel are wearing the nitrile inner 
gloves beneath the outer chemical resistance layer, which is required per the Gasco Site Health 
and Safety Plan (HASP). CDM is informed that only the outer layer of gloves is being worn. 
CDM H&S requests that Matt Wilson of Anchor QEA notify Cascade personnel to don the 
additional layer of gloves as soon as they are able. Cascade complies with this request.  
 
A hydraulic line on the Sonic drill rig was pinched and leaked fluid onto the plastic sheeting 
beneath. CDM H&S observed the leak as small and completely contained on the plastic, with 
Cascade personnel immediately mopping up the material with absorbent pads from the spill 
kit. Cascade shut down operations temporarily to arrange for replacement of the hydraulic line. 

12:45 hrs: The damage to the hydraulic hose on the sonic rig was caused from use of the 12-inch 
casing jaws. A second leak occurred before the driller realized the issue and the solution is to 
stop using the 12-inch jaws as they are not needed until drilling for the pumping wells. The 
hose configuration will be modified such that the pinching issue will no longer be present.  
Drilling resumed at approximately 13:25 hrs after the second hydraulic line repair was 
complete.  
 
14:23 hrs: After resumption of drilling activities CDM H&S observed that potable water is not 
available in the form of a hand/face wash at the personnel decontamination location. CDM 
requested that Anchor provide a portable sprayer or equivalent so that employees leaving the 
exclusion zone may more adequately clean their hands/face upon leaving the zone.  
 
The drilling crew was observed to be showing signs of potential contaminant and debris on 
their Level D “street” clothing. CDM H&S requests that all Cascade Drilling personnel in the 
exclusion zone don Tyvek protective clothing over their “street” clothes. The Cascade crew 
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halted operations briefly and dons Tyvek, stating they would bring a larger quantity of 
protective suits for utilization in the exclusion zone on a daily basis.  
 
13:45 hrs: The lack of a “flapper” on the drill bit was preventing capture of sample material 
from the soil core. It was decided that drilling operations would be halted so that repairs could 
be made, with activities to resume on 01/27/10. 

01/27/10: 

07:10 hrs: Daily H&S meeting attended, led by Matt Wilson of Anchor QEA. Discuss solution to 
AED unit location: equipment is to be kept at drill site in the Anchor van, with acknowledgment 
of this location by all attending personnel. Anchor will store the equipment in the site’s office 
trailer overnight in order to prevent exposure to freezing temperatures.  
 
Proper and HASP-compliant PPE was worn by Cascade personnel throughout the day, 
including acceptable inner/outer gloves and Tyvek suits. Potable water in a portable sprayer 
was set up and available at the personnel decontamination station (exit from exclusion zone).  
 
13:44 hrs: CDM H&S observed “return” water spilling from the drill casing and onto the plastic 
sheeting beneath the drill rig. Cascade placed plastic buckets beneath in order to capture the 
fluid but means is not sufficient to collect all of the water.  CDM H&S requests that the excess 
material be vacuumed and disposed of as IDW, and that larger capture basins be placed 
beneath the drill platform to effectively contain any “return” water. Cascade complied with this 
request and installed a basin to surround the drill casing.  
 
There were no additional spills of any kind observed by CDM H&S throughout the day on 
01/27/10.  

Overall Safety Summary 
Based on a review of the Gasco well installation efforts performed by Anchor QEA and their 
subcontractors, all program elements are in place to the degree required by Federal OSHA 
standards and the site HASP as documented in the daily safety review inspections. 

SafetyNet Inspection Review 
The SafetyNet system employs a user-friendly platform to quickly and efficiently record 
observations of field activities. Checklists are stored on a PDA device and are used by H&S 
personnel to evaluate work progress and compliance with the November 2009 Gasco Site HASP, 
prepared by Anchor QEA, LLC. Observations of activities are objectively treated as either safe or 
unsafe. Safe observations are uploaded to the server and tracked accordingly. Unsafe 
observations are treated as an open issue that must be corrected. Information related to the unsafe 
observation, such as the type and severity of the hazard, recommended corrective action, party 
responsible for implementing the corrective action, and the timeframe required to complete the 
corrective action, must be entered. Unsafe observations (i.e., open issues) remain open until a 
corrective action had been confirmed. The time duration of open issues is also tracked. 
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The SafetyNet inspections allow for a comprehensive assessment of all program elements 
required under the HASP.   

The following tables provide a summary of the SafetyNet inspections performed by CDM H&S at 
the Gasco Site from 1/25/10 through 1/27/10. 
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Inspection Type Inspections Observations Unsafe Conditions % Safe 

Safety 8 297 6 98.0% 

 

Category Sub-Category Observations 
Conditions 

% Safe 
Unsafe Conditions Safe Conditions 

Administration Summary 7 0 7 100.0% 

 First Aid/CPR trained person 1 0 1 100.0% 

 First aid kit available 2 0 2 100.0% 

 Safety meetings 4 0 4 100.0% 

Drilling Operations Summary 50 1 49 98.0% 

 Atmospheric monitoring 4 0 4 100.0% 

 Containers labeled/stored 3 0 3 100.0% 

 Emp know accident report pro 1 0 1 100.0% 

 Equipment clean 2 0 2 100.0% 

 Exclusion zone for drill rig 4 0 4 100.0% 

 Fluid leaks contained 3 1 2 66.7% 

 Hydraulic hose condition 5 0 5 100.0% 
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Category Sub-Category Observations 
Conditions 

% Safe 
Unsafe Conditions Safe Conditions 

 IDW handling/drum lifting 4 0 4 100.0% 

 Knowledge of shut down switch 3 0 3 100.0% 

 Leaks on rig 4 0 4 100.0% 

 Material handling 2 0 2 100.0% 

 Rig set up 2 0 2 100.0% 

 Shut down devices 2 0 2 100.0% 

 Smoking policy observed 2 0 2 100.0% 

 Struck by hazards 2 0 2 100.0% 

 Trip hazards 4 0 4 100.0% 

 Underground utilities located 1 0 1 100.0% 

 Work area organized 2 0 2 100.0% 

Environmental Summary 12 0 12 100.0% 

 Containers labeled 1 0 1 100.0% 

 Dust Control Adequate 3 0 3 100.0% 

 Haz material properly stored 1 0 1 100.0% 
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Category Sub-Category Observations 
Conditions 

% Safe 
Unsafe Conditions Safe Conditions 

 Spill containment adequate 1 0 1 100.0% 

 Spill kit available 4 0 4 100.0% 

 Spill response awareness 1 0 1 100.0% 

 Vehicle / machinery leaks 1 0 1 100.0% 

Fire Protection Summary 3 0 3 100.0% 

 Ext charged and inspected 2 0 2 100.0% 

 Fire suppression equip avail 1 0 1 100.0% 

Hazard Communications Summary 1 0 1 100.0% 

 Employees trained 1 0 1 100.0% 

Housekeeping Summary 7 0 7 100.0% 

 Roadway around proj clear 3 0 3 100.0% 

 Slip, trip, fall hazards 3 0 3 100.0% 

 Trash in protected cont 1 0 1 100.0% 

Medical / Emergency Summary 12 0 12 100.0% 

 1st Aid/CPR on site 2 0 2 100.0% 

 1st aid kit 6 0 6 100.0% 
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Category Sub-Category Observations 
Conditions 

% Safe 
Unsafe Conditions Safe Conditions 

 Eye wash  2 0 2 100.0% 

 Map to medical facility 2 0 2 100.0% 

Motorized Equipment Summary 2 0 2 100.0% 

 Wheels chocked 2 0 2 100.0% 

P.P.E. Summary 195 2 193 99.0% 

 Glasses / face shields 38 1 37 97.4% 

 Gloves 19 1 18 94.7% 

 Hard Hats 37 0 37 100.0% 

 Hearing protection 27 0 27 100.0% 

 Proper Clothing 37 0 37 100.0% 

 Work Boots 37 0 37 100.0% 

Site / Public Protection Summary 8 3 5 62.5% 

 Adequate washing facilities 1 1 0 0.0% 

 Barricades installed properly 2 1 1 50.0% 

 Perimeter fences 2 1 1 50.0% 

 Public protection signage 2 0 2 100.0% 
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Category Sub-Category Observations 
Conditions 

% Safe 
Unsafe Conditions Safe Conditions 

 Traffic Control plan 1 0 1 100.0% 

 

OSHA Recordables/Lost Time:1/25/10‐1/27/10 =  
0 

OSHA Recordables/Lost Time To Date = 0 
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