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Installed: 6/6/2006
Datum: MLLW
MP Elevation: 22.81
Ecology ID: APQ007
Well Name: PGG-5

Location: Terminal 108, Seattle, Washington
Logged by: Glen Wallace
Consulting Firm:
Firm:
Driller:
Drilling Method:
Project Name: Figure A-5

GEOLOGIC LOG AND AS-BUILT
FOR WELL PGG-5
Port of Seattle T-108
Seattle, Washington
JK0410, 6/6/2006
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T-108
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Andy Flanagan
Cascade Drilling
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nr = not recorded

9,10,12
PGG-5A

2,2,2
PGG-5B

1,1,1
PGG-5C

nr
PGG-5D

nr
PGG-5E

nr
PGG-5F

5,3,2
PGG-5G

2-inch 10-Slot PVC Screen (8 to 18 feet)

Concrete

Hydrated bentonite

Sand pack Lapis Lustre Monterey Sand
blend #39

Yellow steel Stickup monument with 3
bollards.

Bentonite

2-inch PVC riser

8-inch borehole

Water level 18.82 feet on 6/8/2006

Damp, brown silty SAND (SP);
trace organics

Damp, gray, silty SAND; trace
organics

Moist, gray med-fine SAND
(SP)

Moist, tan SILT

Moist interbedded tan SILT and
 and moist to wet gray fine
SAND; trace organics

Moist, gray,fine-medium SAND

Moist, gray sandy SILT; trace
gravel

Wet, gray, fine-medium SAND
(SP)

Wet, tan SILT with organics
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Installed: 6/5/2006
Datum: MLLW
MP Elevation: 15.03
Ecology ID: APQ003
Well Name: PGG-6

Location: Terminal 108, Seattle, Washington
Logged by: Glen Wallace
Consulting Firm:
Firm:
Driller:
Drilling Method:
Project Name: Figure A-6

GEOLOGIC LOG AND AS-BUILT
FOR WELL PGG-6
Port of Seattle T-108
Seattle, Washington
JK0410, 6/6/2006
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16,30,
50.5

PGG-6A

8,9,10
PGG-6B

7,6,4
PGG-6C

3,3,4
PGG-6D

1,2,3
PGG-6E

2-inch 10-Slot PVC Screen (3.5 to 12.5
feet)

Concrete

Hydrated bentonite

Sand pack Lapis Lustre Monterey Sand
blend #39

Flush-mount monument

2-inch PVC riser

8-inch borehole

Water level 9.63 feet on 6/8/2006

Damp, brown, gravelly,
medium-fine SAND (SP);
poorly sorted, poorly graded

Damp, gray, fine SAND (SP)

Moist, brown, SILT (OL); trace
organics

Moist, gray SAND (SP)

Moist to wet, gray fine-medium
SAND (SP) with trace silt;
poorly graded, poorly sorted

Moist, gray,fine-medium SAND

Wet, tan SILT with organics in
sampler shoe
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Installed: 6/5/2006
Datum: MLLW
MP Elevation: 12.24
Ecology ID: APQ001
Well Name: PGG-7

Location: Terminal 108, Seattle, Washington
Logged by: Glen Wallace
Consulting Firm:
Firm:
Driller:
Drilling Method:
Project Name: Figure A-7

GEOLOGIC LOG AND AS-BUILT
FOR WELL PGG-7
Port of Seattle T-108
Seattle, Washington
JK0410, 6/6/2006
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Log Well Construction

T-108
Hollow Stem Auger

Andy Flanagan
Cascade Drilling
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nr = not recorded

13,8,14
PGG-7A

4,4,4
PGG-7B

3,3,4
PGG-7C

3,3,4
PGG-7D

nr
PGG-7E

2-inch 10-slot PVC screen (4 to 10.5
feet)

Concrete

Hydrated bentonite

Sand pack Lapis Lustre Monterey Sand
blend #39

Flush-mount monument

Hydrated bentonite

2-inch PVC riser

8-inch borehole

Water level 6.56 feet on 6/9/2006

Water level estimated at 6 feet ATD

ASPHALT

Dry, angular GRAVEL.

Damp, brown, fine-medium
SAND (SP); trace silt

Damp, gray, medium SAND
(SP)

Wet, dark gray, medium SAND
(SP)

Wet, light brown, SILT (ML/OL);
 trace organics

Wet, dark gray SAND (SP,
SM); trace silt
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QUALITY ASSURANCE/QUALITY CONTROL SUMMARY
AND LABORATORY REPORTS
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Appendix B: Quality Assurance/ Quality 
Control, Round 3 Groundwater 

Quality Assurance/Quality Control (QA/QC) 
data were reviewed for this report to assess the 
validity of the Round 3 groundwater analytical 
results reported for the Port of Seattle T-108 
Groundwater and Shoreline Soil Investigation. 
TestAmerica Analytical Testing Corporation 
was the analytical laboratory for this data set. 
Three groundwater samples collected in wells 
PGG-5 through PGG-7 on February 19 and 20, 
2007 were submitted to the lab as part of the 
above referenced investigation. Additional 
sample volume was collected from PGG-5 and 
submitted to the lab for matrix spike/matrix 
spike duplicate testing. The data package 
provided by the lab has been reviewed against 
criteria specified in the USEPA CLP National 
Functional Guidelines (CLP Guidelines). 

The analytical results were found to be generally 
acceptable with respect to the QA/QC program. 
A few quality control issues were found 
associated with matrix spike recoveries outside 
control limits of the lab due to matrix effects. 
The analytical results are considered generally 
acceptable. The effects of sample matrices are 
outside the control of the lab. These results were 
generally found to meet Contract Laboratory 
Program (CLP) (Environmental Protection 
Agency (EPA, 2004) limits or project 
guidelines. 

The following summarizes the findings of the 
QA/QC review: 

1. Methodology: ACCEPTABLE 

Samples were analyzed using acceptable EPA 
and standard methods as listed on each page of 
the analytical results. The methods used 
correspond to those specified in the T-108 
Groundwater and Shoreline Soil Investigation 
Final Work Plan (PGG, June 2006), with the 
exception of mercury. This parameter was added 
to the analytical suite after the Work Plan was 
issued. 

 

2. Holding Times: ACCEPTABLE 

The holding times were met for all analyses. 

3. Surrogate Spikes: ACCEPTABLE  

Surrogate spikes are known concentrations of 
compounds not normally found in samples. They 
are added to check for analytical interferences in 
every sample. Surrogates were added to all 
samples for all analyses with the exceptions of 
total and dissolved metals, which is a standard 
analytical procedure. The surrogate percent 
recovery ranges for all methods were within the 
acceptable laboratory control ranges. 

4. Lab Control Sample: ACCEPTABLE 

Laboratory control samples (LCS) are known 
concentrations of analytes added to a matrix free 
of interferences in order to demonstrate that the 
laboratory can perform the analytical approach 
in a matrix free of interferences (e.g. clean sand 
or DI water). The LCS results are used in 
conjunction with MS/MSD results to separate 
issues of laboratory performance and matrix 
effects. 

LCS samples were run for all requested analytes 
and the percent recoveries were within 
acceptable lab limits. 

5. Matrix Spikes/Matrix Spike Duplicate 
(MS/MSD):  ACCEPTABLE 

Exceptions: MS/MSD results for total iron, 
dissolved iron, and total manganese. 

Matrix Spikes/Matrix Spike Duplicates 
(MS/MSD) are known concentrations of 
analytes added to one sample in 20 to check for 
matrix interferences in recovering the analyte 
from the sample matrix; the duplicate is then run 
to check analytical duplication. Additional 
sample volume was collected from PGG-5 and 
submitted to the lab for matrix spike/matrix 
spike duplicate testing. 
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MS and MSD were run for all analytical 
methods. MS/MSD results indicate acceptable 
recovery of analytes and acceptable relative 
percent differences (RPDs) for all analyses with 
the exceptions of total and dissolved iron and 
total manganese. 

The recoveries of the MS/MSD for total iron and 
total manganese were lower than the acceptable 
lab control limits (60 – 137 percent, and 25 – 
186 percent respectively). The recoveries of the 
MS/MSD for dissolved iron were also outside 
acceptable lab limits (75 – 126 percent). 
Recoveries of the lab control samples for total 
and dissolved iron and total manganese were 
within acceptable limits; however, the recoveries 
of the post-digestion spikes for total iron and 
total manganese were not acceptable. Therefore, 
the total and dissolved iron and total manganese 
results have been qualified as estimated, “J.” 
TestAmerica identified that the unacceptable 
recoveries were due to sample matrix effects. 

6. Method Blanks: ACCEPTABLE  

Method Blanks were run by the laboratory to 
check for possible laboratory contamination. 
Blanks were analyzed for all analytes in all 
analytical batches at a rate of at least one in 20. 
No lab contamination was detected. 

7. Method Detection Limits: 
ACCEPTABLE 

Method reporting limits were found to be lower 
or equivalent to those quoted in the Work Plan 
(PGG, 2006) for all analyses except those where 
sample concentrations required dilution or re-
extraction and for mercury which was added 
after the Work Plan was issued. Dilution and re-
extraction result in elevated detection limits.  

8. Lab Duplicates: ACCEPTABLE 

The objective of a duplicate sample analysis is 
to demonstrate acceptable method precision by 
the lab at the time of analysis. Lab duplicates 
were analyzed for gasoline/BTEX, total metals, 
and dissolved metals. The relative percent 
difference between the initial and duplicate 

analyses were within acceptable percent 
differences except where the target analyte was 
not detected. In this case the duplicate relative 
percent difference calculation is not meaningful 
and is typically not applied. 

9. Chain-of-Custody: ACCEPTABLE 

Chain-of-Custody procedures were followed for 
all samples and are considered generally 
acceptable. The total and dissolved metals suites 
were not specified on the chain-of-custody. 
Instead, sample receiving was referred to the 
TestAmerica project manager and the Work 
Plan. The Round 3 groundwater samples were 
analyzed for the project suite of total and 
dissolved metals plus iron, manganese, and 
barium. The data have not been qualified on the 
basis of the chain-of-custody.  
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