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32001 32nd Avenue South, Suite 100 
Federal Way, Washington 98001 

253-835-6400 
FAX: 253-952-3435 

21 October 2014   

Mr. Eugene Freeman     
Washington State Department of Ecology    
Northwest Regional Office 
3190 160th Avenue SE 
Bellevue, Washington 98008 

Subject: Summary of Groundwater Sampling and Drilling Activities through September 2014 
Former Precision Engineering Facility 
K/J 1396024*00 

Dear Mr. Freeman: 

This letter report transmits data collected during field investigation activities conducted by 
Kennedy/Jenks Consultants at the Former Precision Engineering Facility (Site) on behalf of the 
Washington State Department of Ecology (Ecology).  This letter report is intended as an interim 
submittal of field investigation findings and activities conducted to support a remedial 
investigation at the Site.  Interpretation of data contained herein will be provided in subsequent 
submittals to Ecology. 

Field investigation activities conducted between 30 April 2014 and 5 September 2014 included:  

• First quarter groundwater sampling event. 

• Conducting a soil and reconnaissance groundwater investigation. 

• Construction of three new groundwater monitoring wells. 

• Second quarter groundwater sampling event. 

• Surveying horizontal locations and top of casing elevations for new and existing 
groundwater monitoring wells.  

Field investigation activities were conducted in general accordance with the DRAFT Remedial 
Investigation and Feasibility Study Work Plan for the Former Precision Engineering Facility 
prepared by Kennedy/Jenks Consultants and submitted to Ecology on 25 March 2014. 

Attachments to this letter report include:  

• Tables summarizing well construction details, groundwater elevation measurements, 
and analytical results from groundwater and soil sampling activities. 
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• A figure depicting sampling locations. 

• An attachment containing analytical laboratory reports and chain-of-custody 
documentation for samples submitted for chemical analysis in May and August 2014. 

• An attachment containing groundwater purge and sample forms and well development 
forms. 

• An attachment containing soil boring and well construction logs generated during the 
August 2014 field investigation activities. 

First Quarter Groundwater Sampling Event – May 2014 
Between 30 April and 2 May 2014, Kennedy/Jenks Consultants conducted an initial (first 
quarter) groundwater monitoring and sampling event at the Site.  Prior to sampling activities, 
existing monitoring wells MW-1 through MW-8 were inspected, and field measurements, 
including depth to groundwater and total well depth, were collected.  Because well construction 
specifications were unavailable for existing wells MW-1 through MW-4, a small down-hole, 
submersible video camera was used to identify and observe the screened interval.  The length 
of screened interval in wells MW-1 through MW-3 was estimated to be 10 feet long, and at well 
MW-4, the screened interval was estimated to be 5 feet long.  Available information on well 
construction for Site wells is summarized in Table 1.  The aboveground well monument at 
well MW-4 was observed to be leaning, and the casing within was also observed to be cracked 
and partially broken.  While suitable for water level measurements and groundwater sample 
collection, well MW-4 is in need of repair. 

Groundwater samples were collected from monitoring wells MW-2 through MW-8.  Well MW-1 
was not sampled in May 2014 due to access constraints at the Site.  Groundwater purge and 
sample forms are included in Attachment 1.  Groundwater samples were analyzed by Analytical 
Resources Inc (ARI) of Tukwila, Washington, for volatile organic compounds (VOCs) using U.S. 
Environmental Protection Agency (EPA) Method 8260C, total metals (arsenic, lead, chromium, 
and selenium) using EPA Method 6010C, hexavalent chromium using EPA Method 3500Cr-B, 
and diesel-range petroleum hydrocarbons using Method Northwest Total Petroleum 
Hydrocarbons as Diesel and Oil Extended (NWTPH-Dx).  Analytical results for groundwater 
samples collected in May 2014 are summarized in Table 2.  Laboratory analytical reports and 
chain-of-custody documentation are provided in Attachment 2.  

Soil and Reconnaissance Groundwater Investigation – August 2014 
Additional field investigation of Site soil and groundwater conditions was conducted in August 
2014 using direct-push (Geoprobe) drill rig provided by Cascade Drilling, Inc., of Woodinville, 
Washington.  Prior to intrusive investigation activities, a one-call utility locate request was made 
for the proposed investigation area, and a private utility locator was contracted to provide an 
additional check of possible underground utilities.  Four of the boreholes located along the 
14th Avenue South right-of-way required traffic control measures, coordination, and permitting 
with Washington State Department of Transportation (WSDOT) prior to access and drilling 
activities.  A site-specific traffic control plan was prepared for this work. 
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Soil and reconnaissance groundwater investigation activities were conducted on 7 and 8 August 
2014.  Soil boring locations are depicted on attached Figure 1 and include nine locations on the 
Site (locations SB1 through SB8 and SB10) and four locations on WSDOT right-of-way adjacent 
to southbound 14th Avenue South and the WA-99 entrance ramp accessed from southbound 
14th Avenue South (locations SB11 through SB14).  Because boring location SB9 is outside the 
impacted area based on historical results and field conditions observed at boring locations SB10 
and SB8, sampling at this location was not performed. 

Each of the soil boreholes were advanced to the top of the till surface.  Continuous cores were 
collected and soil conditions were recorded at each soil boring location.  Soil samples were 
collected from depths corresponding to just above the till unit and/or other depths where field 
indications (staining, odor, or sheen) suggested impacted soils may be present.  Lithologic soil 
boring logs were prepared based on the soil conditions encountered and are provided in 
Attachment 3.  Reconnaissance groundwater samples were collected from saturated soils 
above the top of the till unit.  

Selected soil samples were submitted to ARI for analysis of metals using EPA Method 6010C, 
hexavalent chromium using EPA Method 7196A, VOCs using EPA Method 8260C, and/or 
diesel-range petroleum hydrocarbons using Method NWTPH-Dx.  Analytical results for soil 
samples are summarized in Table 3.  Reconnaissance groundwater samples were submitted 
to ARI for analysis of metals using EPA Method 6010C, hexavalent chromium using EPA 
Method 3500Cr-B, VOCs using EPA Method 8260C, and/or diesel-range petroleum 
hydrocarbons using Method NWTPH-Dx.  Analytical results for reconnaissance groundwater 
samples are summarized in Table 4.  Laboratory analytical reports and chain-of-custody 
documentation for soil and reconnaissance groundwater samples are provided in Attachment 2. 

Proposed location SB9 was not drilled or sampled due to time limitations.  Reconnaissance 
groundwater samples were not collected from locations SB1 and SB2, where groundwater was 
not encountered. 

Monitoring Well Construction – August 2014 
Three new groundwater monitoring wells (MW-9 through MW-11) were constructed at the Site 
on 16 August 2014.  The new well locations are depicted on Figure 1 and were selected based 
on field observations of groundwater occurrence and expected flow direction and preliminary 
analytical results from reconnaissance groundwater samples. 

Boreholes for the new monitoring wells were drilled using a hollow-stem auger drill rig operated 
by Holt Services, Inc. of Edgewood, Washington, and new monitoring wells were constructed of 
2-inch Schedule 40 polyvinyl chloride (PVC) casing with 0.010-inch slotted PVC screens.   

Well MW-9 was located near soil borehole location SB4.  Well MW-9 borehole was advanced to 
a total depth of 45 feet below ground surface (bgs) to characterize Site lithology below the till 
interface.  The well was screened from 31 to 36 feet bgs within a sandy unit immediately below 
the base of the observed till unit.  Three soil samples were collected and analyzed to 
characterize materials present just above the till interface and at two depth intervals beneath the 
till.  Because data from the soil boring and reconnaissance groundwater sample at location SB4 
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did not display impacts to groundwater, a permanent conductor casing was not installed at this 
location.  

Well MW-10 was constructed approximately 6 feet north of well MW-9.  Wells MW-9 and MW-10 
are intended to serve as a pair of wells constructed at different depth intervals.  Well MW-10 
was constructed with a screened interval from 10 to 20 feet bgs, comparable to other shallow 
wells currently present adjacent to the eastern property line of the Site.  No soil samples were 
collected during construction of well MW-10, due its proximity to well MW-9. 

Well MW-11 was constructed approximately 250 feet north of the MW-9/MW-10 well pair, 
adjacent to soil borehole location SB8.  Well MW-11 borehole was advanced to a total depth of 
20 feet bgs, and the well constructed with the screened interval from 10 to 20 feet bgs.  One soil 
sample was collected from material present in the saturated zone.  The location of monitoring 
well MW-11 was selected to help understand deeper groundwater flow and contaminant 
concentrations north of the areas where release are known to have occurred.  Soil samples 
collected during construction of wells MW-9 and MW-11 were submitted to ARI for analysis of 
metals using EPA Method 6010C, hexavalent chromium using EPA Method 7196A, VOCs using 
EPA Method 8260C, and diesel-range petroleum hydrocarbons using Method NWTPH-Dx.  
The results of soil sampling are summarized in Table 3.  Laboratory analytical reports and 
chain-of-custody documentation are provided in Attachment 2.  Lithologic boring and well 
construction logs with well construction details are provided in Attachment 3. 

The three new monitoring wells were developed by Kennedy/Jenks Consultants on 18 and 
19 August 2014 to remove fine sands and silts present in the screened interval and in 
preparation for groundwater sampling.  Well development forms documenting volumes purged 
and groundwater conditions during well development activities are provided in Attachment 1. 

Following well construction activities, a surveyor (KPG of Tacoma, Washington) was contracted 
to conduct a horizontal and vertical survey of new and existing monitoring well locations, ground 
surface, and top of casing elevations.  Surveying activities were conducted on 5 September 
2014.  The survey data generated by KPG have been included in Table 1. 

Second Quarter Groundwater Sampling Event – August 2014 
Kennedy/Jenks Consultants conducted a second groundwater monitoring and sampling event 
at the Site on 20 and 21 August 2014.  Depth to groundwater measurements were made at 
wells MW-1 through MW-11 prior to sampling and are summarized in Table 1.  Groundwater 
purge and sample forms are provided in Attachment 1. 

Groundwater samples were collected from monitoring wells MW-1 through MW-11.  
Groundwater samples were analyzed by ARI for VOCs using EPA Method 8260C, total metals 
(arsenic, lead, chromium, and selenium) using EPA Method 6010C, hexavalent chromium using 
EPA Method 3500Cr-B, and diesel-range petroleum hydrocarbons using Method NWTPH-Dx.  
Analytical results from groundwater sampling conducted in August 2014 are summarized in 
Table 5.  Laboratory analytical reports and chain-of-custody documentation are provided in 
Attachment 2. 
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Future Activities 
Future Site investigations to be conducted by Kennedy/Jenks Consultants on behalf of Ecology 
include the following: 

• Construction of three new groundwater monitoring wells along the 14th Avenue South 
right-of-way.  Ecology is leading the effort to gain access from WSDOT to construct wells 
at these locations.  The schedule for conducting this work will be determined upon 
permit approval from WSDOT (anticipated November/December 2014). 

• Conduct third and fourth quarter groundwater sampling events in November 2014 and 
February 2015, respectively. 

• Incorporate investigation findings into a Remedial Investigation report, including data 
interpretation. 

Kennedy/Jenks Consultants appreciates the opportunity to provide assistance to Ecology on 
this project.  Should you have any questions on the information contained in this document, 
please contact us at (253) 835-6428. 

Very truly yours, 

KENNEDY/JENKS CONSULTANTS 

Jessica Faragalli Ty Schreiner 
Project Manager Vice President 

Enclosures:  Table 1 – Well Construction Information and Groundwater Elevations  
Table 2 – First Quarter Groundwater Sampling Results -May 2014 
Table 3 – Soil Sampling Results – August 2014 
Table 4 – Reconnaissance Groundwater Sampling Results – August 2014 
Table 5 – Second Quarter Groundwater Sampling Results -August 2014 
Figure 1 – Monitoring Well and Soil Boring Locations 
Attachment 1 – Groundwater Purge and Sample/Well Development Forms 
Attachment 2 – Laboratory Analytical Reports and Chain-of-Custody Documentation 
Attachment 3 –Soil Boring and Well Construction Logs 

cc: Louise Bardy, Washington State Department of Ecology 
Lee Frazier, Pacific Industrial Supply 
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TABLE 1:  Well Construction Information and Groundwater Elevations

Former Precision Engineering
1231 South Director Street
Seattle, Washington

30 April 2014 12 August 2014 20 August 2014

Monitoring 
Well ID

Screened 
Interval
(ft bgs)

Top of Casing 
Elevation(a)(b)

(ft msl)

Depth to 
water

(ft bgs)

Water 
Elevation
(ft msl)

Depth to 
Water

(ft bgs)

Water 
Elevation
(ft msl)

Depth to 
Water

(ft bgs)

Water 
Elevation
(ft msl)

MW1 33-43(c) 26.66 0.15 26.51 3.19 23.47
MW2 10-20(c) 22.39 4.15 18.24 5.55 16.84 5.21 17.18
MW3 10-20(c) 23.05 5.42 17.63 6.40 16.65 6.69 16.36
MW4 20-25(c) 24.09 2.49 21.60 3.51 20.58 3.05 21.04
MW5 10-20 23.40 4.72 18.68 5.96 17.44 5.77 17.63
MW6 10-20 21.49 4.92 16.57 4.21 17.28 4.43 17.06
MW7 26.5-31.5 21.35 5.52 15.83 5.03 16.32 5.87 15.48
MW8 9.5-19.5 20.88 5.14 15.74 6.10 14.78 5.53 15.35
MW9 31-36 20.47 5.84 14.63

MW10 10-20 20.32 3.93 16.39
MW11 10-20 22.30 5.42 16.88

Notes:
(a)  Top of casing elevations were surveyed 5 September 2014.
(b)  Top of casing elevations are taken from the northern side, except for well MW-4, which was taken on the southern side.
(c)  Screened interval estimated using submersible video camera.
ft = feet.
bgs = below ground surface.
msl = mean sea level.

not measured

not applicable
not applicable
not applicable

not applicable
not applicable
not applicable
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TABLE 2: First Quarter Groundwater Sampling Results - May 2014

Former Precision Engineering
1231 South Director Street
Seattle, Washington

VOCs
(detected only)

Sample ID Date
Diesel 
(µg/L)

Oil 
(µg/L)

Arsenic 
(µg/L)

Total 
Chromium 

(µg/L)
Lead 
(µg/L)

Selenium 
(µg/L)

Hexavalent 
Chromium 

(µg/L)
Trichloroethene 

(µg/L)
MW-2 5/1/2014 240 260 <50 7 <20 <50 <10 <5.0
MW-3 4/30/2014 <100 <200 <50 <5 <20 <50 28 <1.0
MW-4 5/1/2014 <100 <200 <50 5 <20 <50 13 <1.0

MW-5/Duplicate 5/1/2014
<100/ 
<100

<200/ 
<200 <50/ <50

75,100/ 
80,100 <20/ <20 <50/ <50

80,000/ 
84,500 3.1/ 3.6

MW-6 4/30/2014 720 850 80 31 <20 <50 <10 <5.0
MW-7 4/30/2014 <100 <200 <50 <5 <20 <50 <10 <1.0
MW-8 5/1/2014 340 290 <50 11 <20 <50 23 <5.0

Cleanup Levels
MTCA Method A Unrestricted 500 500 5 50 15 - - 5.0
MTCA Method B Non-cancer - - 4.8 - - 80 48 4.0
MTCA Method B Cancer - - 0.0583 - - - - 0.54

Notes:
VOCs = volatile organic compounds.
µg/L =micrograms per liter.
"<"  indicates substance was not detected above the specified laboratory reporting limit.
"-" indicates a cleanup level is not established.
Bold results are above the most conservative MTCA cleanup level shown.

Hydrocarbons Total Metals
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TABLE 3:  Soil Sampling Results - August 2014
Former Precision Engineering
1231 South Director Street
Seattle, Washington

Hydrocarbons Metals
VOCs (detected only)

(µg/kg)

Sample ID
Depth 
(feet) Date

Diesel 
(mg/kg)

Oil 
(mg/kg)

Arsenic 
(mg/kg)

Chromium 
(mg/kg)

Lead 
(mg/kg)

Selenium 
(mg/kg)

Hexavalent 
chromium 

(mg/kg)
Chloro

methane
Methylene 
Chloride Acetone

Carbon 
Disulfide Benzene Toluene

Ethyl
benzene

m,p-
Xylene o-Xylene

Total 
Xylenes

1,3,5-trimethyl
benzene

1,2,4-trimethyl
benzene

isopropyl
benzene

n-propyl
benzene

sec-butyl
benzene

4-isopropyl
toluene

n-butyl
benzene

naph
thalene

SB1-5 5 8/8/2014 7.5 62 <5 48.7 <2 <5 <0.440 <1.0 <2.0 15 Q <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.9
SB3-2 2 8/8/2014 10,000 12,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB3-8 8 8/8/2014 <5.8 14 <6 67.3 <2 <6 <0.452 <0.7 2.4 25 Q 12 Q <0.7 <0.7 <0.7 <0.7 <0.7 NA <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <3.7
SB4-5 4 8/7/2014 65 220 7 22.7 11 <6 <0.572 <1.8 3.9 32 Q 4.5 Q <1.8 <1.8 <1.8 <1.8 <1.8 NA <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <8.8
SB4-20 20 8/7/2014 <6.2 <12 6 14.9 <2 <6 <0.482 <1.1 2.8 36 Q 6.3 Q <1.1 <1.1 <1.1 <1.1 <1.1 NA <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <5.5
SB5-11 11 8/8/2014 420 1900 <7 15.7 <3 <7 <0.552 <1.4 4.8 58 Q 5.6 Q <1.4 <1.4 <1.4 <1.4 <1.4 NA <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <6.8
SB6-16 16 8/8/2014 15 49 <7 10.0 <3 <7 <0.571 <1.4 4.8 27 Q 2.8 Q <1.4 <1.4 <1.4 <1.4 <1.4 NA <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <7.0
SB7-11 11 8/8/2014 38 440 <7 17.7 4 <7 <0.554 <1.5 9.4 61 Q 9.1 Q <1.5 <1.5 <1.5 <1.5 <1.5 NA <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <7.7
SB7-19 19 8/8/2014 <5.9 <12 <6 24.8 <2 <6 <0.462 <0.6 2.4 16 Q 4.3 Q <0.6 <0.6 <0.6 <0.6 <0.6 NA <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <3.2
SB8-16 16 8/8/2014 74 560 <7 23.7 7 <7 <0.544 <1.5 <3.0 70 Q 11 Q <1.5 <1.5 <1.5 <1.5 <1.5 NA <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <7.6
SB10-7 7 8/8/2014 <5.6 <11 <5 30.3 2 <5 <0.445 <1.1 2.6 17 Q 1.7 Q <1.1 <1.1 <1.1 <1.1 <1.1 NA <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <5.5

SB11-10 10 8/7/2014 9.7 30 <6 11.7 6 <6 <0.472 <1.3 8.3 35 Q 4.8 Q <1.3 <1.3 <1.3 <1.3 <1.3 NA <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <6.4
SB11-30 30 8/7/2014 NA NA 6 20.9 <2 <6 <0.484 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
SB12-12 12 8/7/2014 <6.5 19 <7 17.0 <3 <7 <0.516 <1.2 <2.4 55 Q 21 Q <1.2 <1.2 <1.2 <1.2 <1.2 NA <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <6.0
SB13-9 9 8/7/2014 <6.7 18 <8 16.8 <3 <8 <0.534 <1.4 3.5 37 Q 3.0 Q <1.4 <1.4 <1.4 <1.4 <1.4 NA <1.4 <1.4 <1.4 <1.4 8.1 <1.4 4.5 Q <7.2
SB14-6 6 8/7/2014 74 730 <5 27.6 56 <5 <0.425 <4.1 <4.1 <10 6.7 Q 2.1 7.1 56 29 <2.1 29 16 8.0 15 46 3.6 4.0 11 Q 28

MW9-18-19 18-19 8/16/2014 <6.2 14 10 19 <6 <10 <0.492 <1.0 5.1 B 28 1.8 Q <1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.1
MW9-32.5-33.5 32.5-33.5 8/16/2014 <5.7 <11 <5 17.8 <2 <5 <0.448 <0.9 5.5 B 8.6 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 NA <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <4.7

MW9-38-39 38-39 8/16/2014 9.3 14 <5 32.3 <2 <5 <0.471 1.5 5.5 B 16 1.6 Q <1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.8
MW11-18-19/ 

duplicate 18-19 8/16/2014 6.2/ NA <11/ NA <6/ <5 38.0/ 37.8 2/ <2 <6/ <5
<0.455/ 
<0.448 <0.9/ 1.8 5.0 B/ 4.1 B 13/ 16

1.0 Q/ 
<1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 NA/NA <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <0.9/ <1.1 <4.4/ <5.3

Cleanup Levels
MTCA Method A Unrestricted 2,000 2,000 20 2,000 250 - 19 - 20 - - 30 7,000 6,000 - - 9,000 - - - - - - - 5,000
MTCA Method B Non-cancer - - 24 1.20E+05 - 400 240 - 4.80E+05 7.20E+07 8.00E+06 3.20E+05 6.40E+06 8.00E+06 - - 1.60E+07 8.00E+05 - 8.00E+06 8.00E+06 8.00E+06 - 4.00E+06 1.60E+06
MTCA Method B Cancer - - 0.67 - - - - - 5.00E+05 - - 1.82E+04 - - - - - - - - - - - - -

Notes:
VOCs = volatile organic compounds.
µg/kg = micrograms per kilogram.
mg/kg = milligrams per kilogram.
"<" indicates substance was not detected above the specified laboratory reporting limit.
NA = not analyzed.
"-" indicates a cleanup level is not established.
Q qualifier indicates a detected analyzte with an initial or continuing calibration that does not meed established acceptance criteria.
B qualifier indicates analytice detected in an associated Method blank at a concentration greater than 1/2 the reporting limit or 5% of either the regulatory limit or analyte concentration in the sample.
Cleanup levels listed for chromium are for trivalent chromium.
Bold results are above the most conservative MTCA cleanup level shown.
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TABLE 4:  Reconnaissance Groundwater Sampling Results - August 2014

Former Precision Engineering
1231 South Director Street
Seattle, Washington

NWTPH-Dx Total Metals
VOCs (detected only)

(µg/L)

Sample ID

Sample 
Depth 
(feet) Date

Diesel 
(µg/L)

Oil 
(µg/L)

Arsenic 
(µg/L)

Chromium 
(µg/L)

Lead 
(µg/L)

Selenium 
(µg/L)

Hexavalent 
chromium 

(µg/L) Naphthalene Toluene Ethylbenzene m,p-xylene o-xylene

1,3,5-
trimethyl
benzene

1,2,4-
trimethyl
benzene

isopropyl
benzene

n-propyl
benzene

SB3 / 
duplicate 12-17 8/8/2014 450/ 540 300/ 320 60/ 60 418/ 265 80/ 120 <50/ <50 <10/ <10 <2.5/ <2.5

<1.0/ 
<1.0 <1.0/ <1.0 <2.0/ <2.0 <1.0/ <1.0 <1.0/ <1.0 <1.0/ <1.0 <1.0/ <1.0 <1.0/ <1.0

SB4 7-12 8/7/2014 NA NA 80 63 40 <50 <10 3.1 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0
SB5 11-16 8/8/2014 500 530 300 570 100 <200 <10 <2.5 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0
SB6 12-17 8/8/2014 380 290 <50 91 <20 <50 <10 <2.5 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0
SB7 14-19 8/8/2014 200 220 100 340 70 <100 <10 <2.5 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0
SB10 4.5-14.5 8/8/2014 <100 <200 <50 331 <20 <50 <10 <2.5 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0
SB11 6-11 8/7/2014 440 490 60 10 40 <50 <10 <2.5 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0
SB12 8-13 8/7/2014 NA NA 60 76 60 <50 14 NA NA NA NA NA NA NA NA NA
SB13 5-10 8/7/2014 NA NA <50 31 20 <50 12 NA NA NA NA NA NA NA NA NA
SB14 4-14 8/7/2014 380 460 <50 47 70 <50 <10 6.2 2.2 16 26 5.0 6.6 13 2.3 5.0

Cleanup Levels
MTCA Method A Unrestricted 500 500 5 50 15 - - 160 1,000 700 - - - - - -
MTCA Method B Non-cancer - - 4.8 - - 80 48 160 640 800 1,600 1,600 80 - 800 800
MTCA Method B Cancer - - 0.0583 - - - - - - - - - - - - -

Notes:
NWTPH-Dx = Northwest Total Petroleum Hydrocarbons as Diesel and Oil Extended.
VOCs = volatile organic compounds.
µg/L = micrograms per liter.
< indicates substance was not detected above the specified laboratory reporting limit.
NA = not analyzed.
"-" indicates a cleanup level is not established.
Bold results are above the most conservative MTCA cleanup level shown.
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TABLE 5:  Second Quarter Groundwater Sampling Results - August 2014

Precision Engineering
1231 S Director Street
Seattle, Washington

Sample ID Date
Diesel 
(µg/L)

Oil 
(µg/L)

Arsenic 
(µg/L)

Total 
Chromium 

(µg/L)
Lead 
(µg/L)

Selenium 
(µg/L)

Hexavalent 
chromium 

(µg/L)
Trichloroethene 

(µg/L)
Bromoform 

(µg/L)
MW-1 8/20/2014 <100 <200 <50 <5 <20 <50 <10 <1.0 1.5
MW-2 8/20/2014 490 490 <50 6 <20 <50 <10 <1.0 <1.0
MW-3 8/21/2014 <100 <200 <50 <5 <20 <50 12 <1.0 <1.0
MW-4/ 

duplicate 8/20/2014
<100/ 
100

<200/ 
<200 <50/ <50 <5/ <5 <20/ <20 <50/ <50 <10/ <10 <1.0/ <1.0 <1.0/ <1.0

MW-5 8/21/2014 <100 <200 <50 82,400 <20 <50 95,500 3.1 <1.0
MW-6 8/21/2014 300 <200 80 23 <20 <50 <10 <1.0 <1.0
MW-7 8/20/2014 140 <200 <50 <5 <20 <50 <10 <1.0 <1.0
MW-8 8/20/2014 440 380 50 8 <20 <50 17 <1.0 <1.0
MW-9 8/21/2014 <100 <200 <50 <5 <20 <50 <10 <1.0 <1.0
MW-10 8/21/2014 130 <200 <50 <5 <20 <50 <10 <1.0 <1.0
MW-11 8/21/2014 120 <200 <50 <5 <20 <50 <10 <1.0 <1.0

Cleanup Levels
MTCA Method A Unrestricted 500 500 5 50 15 - - 5.0 -
MTCA Method B Non-cancer - - 4.8 - - 80 48 4.0 160
MTCA Method B Cancer - - 0.0583 - - - - 0.54 5.54

Notes:
VOCs = volatile organic compounds.
µg/L = micrograms per liter.
"<" = indicates substance was not detected above the specified laboratory reporting limit.
"-" indicates a cleanup level is not established.
Bold results are above the most conservative MTCA cleanup level shown.

Hydrocarbons Total Metals
VOCs

(detected only)



Figure 



&<

!

@ A

!

!

!
!

! !

!

!
!

!
!

!

!

!

!

&<

&<
@ A

! !
!

!
!

!
!

&<

&<

!
&<

@ A&<&<

M
W

4

M
W

5

M
W

8

M
W

7
M

W
2

M
W

6

M
W

1

M
W

3

G
P

05

G
P

25

G
P

29
G

P
27

G
P

31
G

P
30

G
P

28
G

P
26

G
P

24

G
P

21

G
P

20

G
P

22

G
P

09
G

P
01

G
P

03
G

P
23

G
P

10

G
P

19 G
P

08

G
P

04

G
P

07

G
P

02

G
P

06

G
P

18
G

P
32

G
P

17
G

P
16

G
P

15
G

P
14

G
P

11

G
P

13

G
P

12

12th Avenue S

S 
D

ire
ct

or
 S

tre
et

14th Avenue S

SR
-9

9 
R

am
p

M
W

9
M

W
10

M
W

11

SB
7

SB
6

SB
5

SB
4

SB
3

SB
2

SB
1

SB
8

SB
10

SB
11

SB
12

SB
13

SB
14

\\FWY01\data\Projects\2013\1396024.00 Ecology Precision Engineering\GIS\Events\RI Work Plan\Fig1_UpdatedLocations.mxd

Ke
nn

ed
y/ 

Je
nk

s C
on

su
lta

nt
s

Pr
ec

is
io

n 
E

ng
in

ee
rin

g 
Fa

ci
lit

y
Se

at
tle

, W
as

hi
ng

to
n

K/
J 

P
ro

je
ct

 N
um

be
r  

13
96

02
4.

00
10

0
0

10
0

50
Fe

et

q
Le

ge
nd

@ A
D

ee
p 

M
on

ito
rin

g 
W

el
l

&<
Sh

al
lo

w
 M

on
ito

rin
g 

W
el

l
!

20
05

 G
eo

pr
ob

e 
B

or
in

g
20

05
 R

ec
on

na
is

sa
nc

e 
G

ro
un

dw
at

er
 S

am
pl

in
g 

Lo
ca

tio
n

20
14

 G
eo

pr
ob

e 
B

or
in

g

Ap
pr

ox
im

at
e 

P
ar

ce
l B

ou
nd

ar
y

N
ot

es
:

1.
  A

ll 
lo

ca
tio

ns
 a

re
 a

pp
ro

xi
m

at
e

M
ap

 S
ou

rc
e:

  M
au

l F
os

te
r &

 A
lo

ng
i. 

Fi
na

l F
ea

si
bi

lit
y 

S
tu

dy
, F

or
m

er
 P

re
ci

si
on

 E
ng

in
ee

rin
g,

 In
c.

, S
ite

. M
ar

ch
 3

, 2
01

1.
Im

ag
er

y 
S

ou
rc

es
:  

E
sr

i, 
D

ig
ita

lG
lo

be
, G

eo
E

ye
, i

-c
ub

ed
, U

S
D

A
, A

E
X

, G
et

m
ap

pi
ng

, A
er

og
rid

, I
G

N
, I

G
P,

 s
w

is
st

op
o,

 a
nd

 th
e 

G
IS

 U
se

r C
om

m
un

ity
.

M
on

ito
rin

g 
W

el
l a

nd
So

il 
B

or
in

g 
Lo

ca
tio

ns

Fi
gu

re
 1

IN
TE

R
N

A
L

D
R

A
FT



Attachment 1 

Groundwater Purge and Sample/Well Development Forms 





















































Attachment 2 

Laboratory Analytical Reports and Chain-of-Custody Documentation 

 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Attachment 3 

Soil Boring  and Well Construction Logs 



W
O

R
K
IN

G
 D

R
A
FT

NOTES
1. PID PPM = Photo ionization detector (reading in parts per million)
2. ST = Sheen test: NS, WS, MS, SS indicates no sheen, weak sheen, moderate

sheen, and strong sheen, respectively
3. bgs = below ground surface
4. No apparent environmental impacts in boring as would be indicated by field

screening methods

4.5

1.5

0.0 /
NO/NS

Asphalt, gravel, road grade material

Well-graded GRAVEL with silt and sand
Well graded gravel with silt and sand, dry; damp at 5ft to
7ft

SB1-5 GW/
GM

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

7.0 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

7

N/A

Boring Name SB1

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4

5



W
O

R
K
IN

G
 D

R
A
FT

4.5

4.5

3.5

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt, gravel, road fill material

Well-graded GRAVEL with silt and sand
gray, blue gray, Well graded gravel with sand and silt,
mostly damp with some thin zones of water

Poorly graded SAND
gray - dark gray - black gray, Poorly graded firm sand,
some course, wet

Well-graded GRAVEL with silt and sand
gray - light to dark gray, Well graded gravel with silt and
sand, gray - light to dark gray, damp, mostlt wet in places

SB10-7

SB7

GW/
GM

SP

GW/
GM

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

14.5 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

14.5

N/A

Boring Name SB10

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

North side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4

5

10

JessicaFaragalli
Highlight
SB10



W
O

R
K
IN

G
 D

R
A
FT

4

4.8

5

5

0

3.5

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt and road grade material

dark red brown, gray, at 4ft blue gray color, Sandy silt,
with 10% sand and <5% gravel, damp

light brown - gray, Silty sand, up to 30% silt in places,
traces of gravel; wet at 7ft

Silty clay, lean in phases, organic material in places,
moderate

Grades to silty sand with clay, dense, clay in places
otherwise very homogenous

Poorly graded SAND
Thin medium sand layer

SILT with sand
Silt with traces of sand up to 10%, traces of clay

No return

SILT with sand
color change to olive green, becomes sandier with
abundunt shell fragments

SB11

SB11-10

SB11-30

SP

ML

ML

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

30.0 ft. bgs

 8/7/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

30

N/A

Boring Name SB11

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South-bound shoulder of 14th Avenue South

Continuous Core

DATE COMPLETED
8/7/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4

5

10

15

20

25

30



W
O
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K
IN

G
 D

R
A
FT

4

4

5

2.5

0.4 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt and gravel, road grade material

Sandy silty CLAY
gray - blue gray, Silty, sandy clay, dense, firm, low, dry to
damp

Sandy SILT
brown to red brown, red to gray, Sandy silt with traces of
clay and thin clay stringers, local gravel <5% and traces of
wood, moderate density; at 8ft to 10ft clay rich layer; at
17ft homogenous silty sands to sandy silts; less dense
sand, more water

SB12

SB12-12

CL/
ML

ML

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/7/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB12

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South-bound shoulder of 14th Avenue South

Continuous Core

DATE COMPLETED
8/7/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4

5

10

15

20



W
O

R
K
IN

G
 D

R
A
FT

4.5

4

5

4

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Gravel and road grade material

Poorly graded SAND with gravel
brown, brown gray, gray, Well graded sand with gravel

Sandy silty CLAY
brown gray to red brown gray, Silty sandy clay, moderately
dense, trace sand no visible silt

Silty SAND
dark gray - dark brown gray, Silty sand, courser sand
(m)at base, wet

Sandy clayey SILT
Clayey sandy silt, up to 40% clay in places, up to 25%
sand in places, becoming denser with depth (soft at top
moderately firm - firm at bottom

SB13

SB13-9

SP

CL/
ML

SM

ML/
CL

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/7/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB13

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South-bound shoulder of 14th Avenue South

Continuous Core

DATE COMPLETED
8/7/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4

5

10

15

20



W
O

R
K
IN

G
 D

R
A
FT

2

4.5

5

2.5

0

5

44.5 /
NO/NS

53.1 /
NO/NS

1.2 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Gravel and road fill material

Silty SAND
Silty sand, moderately graded, very fine to medium

Silty SAND
brown gray to gray, Silty sandy clay, dense, high organic
(black) in part, moderate

Poorly graded SAND with silt
brown red brown, Poorly graded sand  with trace of silt,
finee grained moderately grained in places, high water
yield

Sandy SILT
brown, Sandy silt, ~10% to 20% sand traces of clay, firm,
high density, homogenous material, at 17ft sandy zone,
damp

No return

Sandy SILT
brown, Sandy silt, ~10% to 20% sand traces of clay, firm,
high density, homogenous material, damp

Sandy SILT
color change to olive green, Sandy silt, becoming sandy
with abundunt shells

Lean CLAY
blue green - gray, Very hard, lean clay, abundunt shells,
dry

SB14-6

SB14

SM

SM

SP/
SM

ML

ML

ML

CL

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

30.0 ft. bgs

 8/7/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

30

N/A

Boring Name SB14

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South-bound shoulder of 14th Avenue South

Continuous Core

DATE COMPLETED
8/7/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4

5

10

15

20

25

30



W
O

R
K
IN

G
 D

R
A
FT

4.2

0.0 /
NO/NS

Asphalt, gravel, road grade material

Well-graded GRAVEL with silt and sand run 1 refusal at
4.8ft with torn liner; run 2 refusal at 3.5 ft
Well graded gravel with silt and sand (fill), damp

GW/
GM

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

4.8 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

4.8

N/A

Boring Name SB2

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2

01
4 

D
IR

E
C

T
 P

U
S

H
.G

P
J 

 K
J 

P
N

W
.G

D
T

  8
/1

9/
1

4



W
O

R
K
IN

G
 D

R
A
FT

4.5

3

4.8

5

91 /
SO/MS

1.0 /
NO/NS

0.0 /
NO/NS

0.1 /
NO/NS

0.2 /
NO/NS

Asphalt, concrete, road grade material, at 2ft strong
hydrocarbopn odor with moderate sheen

Sandy SILT
brown - brown gray, Silty sand and sandy silt 50% each
with local clayey areas, firm at top becoming soft towards
bottom, damp

Silty CLAY
silty clay, firm

Silty SAND with gravel
light gray - gray, silty sandy gravel, very hard dense,
unable to cut with a knife in places, dry, from 15ft to 15.6ft
wet, water producing zone

SB3-2

SB3-8

SB3

ML

CL/
ML

SM

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB3

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South East side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
 W

K
 D

R
A

F
T

  A
U

G
 2
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D
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W
O

R
K
IN

G
 D

R
A
FT

4

3.8

5

5

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt, gravel, fill material

Sandy clayey SILT
brown to gray, Silty clayey sand, well graded very fine to
fine, silt and clay ~20% each, dense, mostly homogenous

Silty SAND
red brown - brown, brown - gray, Silty sand, soft with
mostly lean clay

Lean CLAY
brown - gray brown, lean clay, firm, dense, moderate
plasticity, some shell fragments

Well-graded SAND with gravel
Well graded sand with gravel

SB4-5

SB4

SB4-20

ML/
CL

SM

CL

SW

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/7/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB4

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

South East side of current facility building

Continuous Core

DATE COMPLETED
8/7/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
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 W
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 D

R
A

F
T

  A
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W
O

R
K
IN

G
 D

R
A
FT

3.5

4.5

5

5

3.5

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt, gravel, road grade material

Silty SAND
dark brown, brown, dark gray brown, Silty sand, very silty
up to ~35%, dense; at 7.5ft - 2in wood debris layer with
clayey interbedding layers; at 8ft - 1in wood debris layer
with clayey interbedding layers, damp

Well-graded GRAVEL with silt and sand
Well graded gravel with very fine to fine sand and silt,
water bearing zone, wet

Silty SAND
brown - reddish brown - reddish brown gray, Silty sand
with zones of sandy silt, moderately firm to firm, damp

Silty SAND with gravel
light gray - gray - green gray, Silty sand with gravel,
abundant shell fragments, hard and dry in places, dry in
places

Well-graded SAND with silt and gravel
light gray - gray - green gray, Fine well graded sand with
silt and gravel, traces of silt (5% to 10%) and gravel
(<5%), dense and hard and brittle, dry

Poorly graded SAND
light tan - tan brown, Poorly graded firm sand, hard and
dense, poorly graded, dry

SB5-11

SB5

SM

GW/
GM

SM

SM

SW/
SM
SP

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

23.5 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

23.5

N/A

Boring Name SB5

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
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 W
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R
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W
O

R
K
IN

G
 D

R
A
FT

4.0

4.5

5

5

0.6 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt, gravel and sand fill material

Silty SAND
brown, dark brown, gray brown, Slity sand, high silt
(~40%) with fine sand, mostly firm, poor to moderately
graded, damp

Sandy clayey SILT
Sandy clayey silt, firm, moderate plasticity, damp

Silty SAND
brown, Silty sand, soft - moderately firm, poorly graded,
wet

Silty SAND with gravel
gray, blue - gray green - gray, Silty sand with gravel,
abundunt shells, well graded, hard, dry

SB6

SB6-16

SM

ML/
CL

SM

SM

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB6

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
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P
N

W
 W

K
 D

R
A

F
T

  A
U
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W
O

R
K
IN

G
 D

R
A
FT

3.5

4.5

5

5

0.3 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt, gravel, road grade material

Clayey SILT with sand
brown, gray brown, Silty sand with clay, very fine to fine
sand, firm dense, 7.5ft to 7.8ft woody debris layer, 7.8ft to
8ft clay layer, damp

Poorly graded SAND with silt and gravel
 brown-tan, gray brown, Silty sand with gravel, well
graded, soft, wet with water

Sandy SILT
brown, Sandy silt, firm, dense, damp

Silty SAND with gravel
Silty sand with gravel, up to ~30% silt, up to 15% gravel
up to 1/4in

Silty SAND with gravel
Silty sand with abundant gravel and shell, very hard, dry

SB7-11

SB7

SB7-19

ML/
CL

SP/
SM

ML

SM

SM

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB7

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET
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R
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W
O

R
K
IN

G
 D

R
A
FT

4.5

5

5

5

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

0.0 /
NO/NS

Asphalt, gravel, road fill

Clayey SILT with sand
brown to brown gray, Silty clayey sand, traces of gravel
<5%; at 8ft wood layer

Lean CLAY
Clay

Silty CLAY
Silty clay

Fill material
Fill

SB8-16

ML/
CL

CL

CL/
ML

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

Kasey Goble

2.25

Cascade Drilling, L.P.

Direct Push Geoprobe MC-5 Drill String

N/A

N/A

N/A

N/A

3/8'' Bentonite chips (hydrated in place)

N/A

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT
FT.

20.0 ft. bgs

 8/8/14

ELEVATION AND DATUM

DATE STARTED

J. Sawdey

N/A

TOTAL DEPTH
bgs

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

N/A

N/A

N/A

N/A

20

N/A

Boring Name SB8

Project Number 1396024.00

Project Name Ecology Precision Engineering

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East side of current facility building

Continuous Core

DATE COMPLETED
8/8/14

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

SURFACE HOUSING

Boring Log

SAMPLE NUMBER SAMPLE DESCRIPTION AND DRILLING REMARKS
BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

SAMPLES

RECOV.
(FEET)

PENETR.
RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

PID / ST
LITHOLOGY

TYPE

Kennedy/Jenks Consultants

1 1OFSHEET

K
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R
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