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June 28, 2016 

Mr. Nicholas Acklam 
Washington State Department of Ecology 
Southwest Regional Office 
PO Box 47775 
Olympia, Washington 98504 

BY MAIL AND E-MAIL 

RE: RESPONSE TO LETTER REGARDING ECOLOGY COMMENTS AND 
CORRECTIONS ON FARALLON MEETING SUMMARY  
LAKEVIEW FACILITY  
2800 104TH STREET COURT SOUTH, LAKEWOOD, WASHINGTON 
FARALLON PN:  188-002  
VCP IDENTIFICATION NO:  SW1012 

Dear Mr. Acklam: 

Farallon Consulting, L.L.C. (Farallon) has prepared this letter to provide a response to the e-mail 
message regarding Ecology Comments and Corrections on Farallon Meeting Summary from Mr. 
Eugene Radcliff with the Washington State Department of Ecology (Ecology) to Mr. Brani Jurista on 
March 10, 2016 (March 2016 Ecology Comments E-Mail) for the property at 2800 104th Street Court 
South in Lakewood, Washington (herein referred to as the Lakeview Facility) (Figure 1).  The March 
2016 Ecology Comments E-Mail included annotated comments and feedback on the Meeting Notes 
prepared by Farallon provided in an e-mail to Mr. Jason Cook with Ecology on December 21, 2015 
summarizing the December 16, 2015 meeting between Ecology and Farallon regarding the sufficiency 
of characterization and cleanup actions at the Lakeview Facility.  A copy of the March 2016 Ecology 
Comments E-Mail is provided in Attachment A of this letter. 

Farallon appreciates Ecology input and comments regarding the cleanup of total petroleum 
hydrocarbons as diesel-range organics (DRO) and as oil-range organics (ORO), trichloroethene (TCE), 
arsenic, and lead at the Lakeview Facility.  However, Farallon does not concur with a number of the 
Ecology comments and interpretations.  Specific Ecology comments are summarized below in italics, 
followed by Farallon's response.   

Figure 2 shows the general locations of Areas of Concern (AOCs) 1 through 5 on the Lakeview 
Facility.  The cleanup action by excavation to address concentrations of DRO and/or ORO in soil 
and/or groundwater in AOC 1:  Equipment Storage Carport Area; AOC 2:  Equipment Parking Area; 
and AOC 3:  Former Recycled Stockpile Area was completed in the southern and western portions of 
the Lakeview Facility in 2010.  The cleanup action by air sparging and soil vapor extraction to reduce 
concentrations of TCE in groundwater in AOC 4:  Asphalt-Testing Laboratory Area in the south-
central portion of the Lakeview Facility occurred from 2010 through 2014.  AOC 5:  Fill Area is in the 
northeastern portion of the Lakeview Facility in the area of reported former stockpiling and landfilling 
of foundry waste material where concentrations of total and dissolved arsenic and lead have been 
detected in groundwater. 

http://www.farallonconsulting.com/
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AREAS OF CONCERN 1, 2, AND 3 (DRO AND ORO) 
Ecology Comment:  Monitoring Wells MW-11, MW-13, and MW-24 were not screened at the proper 
interval to confirm compliance with applicable MTCA Method A Groundwater Cleanup Levels 
(CULs). (ER) 

Farallon Response:  Farallon disagrees with this Ecology comment and believes that monitoring well 
MW-11 in AOC 1, monitoring well MW-13 in AOC 2, and monitoring well MW-24 in AOC 3 are 
screened properly to monitor groundwater quality and confirm compliance with cleanup levels in those 
areas.  Because the depth to groundwater seasonally fluctuates significantly (as much as 5 feet), the 
entire well screen interval is sporadically submerged at some of the monitoring wells.  A discussion of 
the range of depths to groundwater and the well screen intervals follows.  Corresponding groundwater 
elevation monitoring data are shown in Table 1; analytical results for groundwater samples collected 
from AOCs 1, 2, and 3 are summarized in Table 2.  Boring and well construction logs for monitoring 
wells MW-11, MW-13, and MW-24 are provided in Attachment B. 

Monitoring well MW-11 in AOC 1 is screened from approximately 8.5 to 15.5 feet below ground 
surface (bgs).  The depth to groundwater has ranged from 6.2 to 11.27 feet below the top of the casing 
during groundwater monitoring events conducted by Farallon since 2008.  The groundwater analytical 
data and field evidence demonstrated that DRO was present in the dissolved phase, and no light 
nonaqueous-phase liquid was present in AOCs 1, 2, or 3.  DRO was detected in groundwater samples 
collected on February 6, 2009 and April 13, 2010, when the depth to groundwater was above the top 
of the screen in monitoring well MW-11.  DRO was not detected at concentrations at or exceeding the 
laboratory reporting limit during subsequent groundwater monitoring events following excavation of 
petroleum-contaminated soil in 2010, when the depth to groundwater was within or just above the 
screened interval.  Because the DRO is in the dissolved phase, analytical results for groundwater 
samples collected during monitoring events when the top of the groundwater is within the screen 
interval should be as valid as those collected during events when the top of shallow groundwater was 
above the screened interval.  In fact, DRO was detected in groundwater samples when the top of 
shallow groundwater was above the screened interval. 

Monitoring well MW-13 in AOC 2 is screened from approximately 14.4 to 24.4 feet bgs.  The depth 
to groundwater has ranged from 13.2 to 18.05 feet below the top of the casing.  DRO and ORO 
concentrations exceeding Washington State Model Toxics Control Act Cleanup Regulation (MTCA) 
cleanup levels in soil in AOC 2 were limited to a depth ranging from 0 to 4 feet bgs and did not extend 
to groundwater.  This soil was excavated in 2010.  DRO or ORO concentrations were not detected in 
groundwater samples collected from monitoring well MW-13 during groundwater monitoring events 
conducted prior or subsequent to the completion of excavation.  The depth to groundwater was within 
the screened interval of monitoring well MW-13 during all of the groundwater monitoring events. 

Groundwater was not encountered in borings during the remedial investigation field sampling 
conducted in AOC 3.  Groundwater was encountered at 0.4 foot below the bottom of the excavation 
during the removal of contaminated soil in AOC 3.  Monitoring well MW-24 was installed during the 
excavation activities to collect groundwater samples to evaluate the soil to groundwater pathway in 
AOC 3.  The top of the screen interval in monitoring well MW-24 was installed at the shallowest 
possible depth of 2 to 4 feet bgs while maintaining the surface seal in accordance with the Minimum 
Standards for Construction and Maintenance of Wells, as established in Chapter 173-160 of the 
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Washington Administrative Code (WAC 173-160).  The ground surface grade subsequently was raised, 
and the well casing was extended to match the new grade.  The screen interval remained unchanged.  
The non-detect results for DRO and ORO in groundwater samples collected from monitoring well 
MW-24 during the excavation activities confirmed that the soil to groundwater pathway was 
incomplete. 

During the February 16, 2011 meeting with Farallon, Messrs. Charles Cline and Scott Rose with 
Ecology discussed the construction of monitoring wells and analytical data for AOCs 1, 2, and 3, and 
agreed that no further monitoring of monitoring well MW-13 in AOC 2 was necessary and that 
groundwater sampling would continue at monitoring well MW-11 in AOC 1 for an additional three 
quarters and at monitoring well MW-24 in AOC 3 for an additional two quarters.  The agreement was 
documented in the Soil Excavation Cleanup Action Completion Report, Woodworth Lakeview Facility, 
2800 104th Street Court South, Lakewood, Washington dated March 28, 2011, prepared by Farallon 
(Soil Excavation Report).  Farallon completed the groundwater sampling events agreed to, during 
which neither DRO nor ORO was detected at concentrations at or exceeding laboratory reporting 
limits.  The results from the additional groundwater monitoring requested by Ecology were 
documented in the Focused Feasibility and Disproportionate Cost Analysis Report, Lakeview Facility, 
2800 104th Street Court South, Lakewood, Washington dated April 14, 2015, prepared by Farallon 
(FFS/DCA Report). 

Ecology Comment:  From Farallon’s April 14, 2014 Focused Feasibility Study and Disproportionate 
Cost Analysis Report and March 28, 2011 Soil Excavation Cleanup Action Completion Report, the 
boring log for MW-13 does match the well screen data supplied in Table 5.  (ER) 

Farallon Response:  Farallon assumes that Ecology omitted the word “not” before the word “match" 
in the comment above.  The boring log for monitoring well MW-13 is correct, and is included in 
Attachment B.  Table 1 in this letter replaces Table 5 in the prior report, and now shows the corrected 
screen interval for monitoring well MW-13.   

Ecology Comment:  Groundwater analysis for diesel-range (TPH-D) and oil-range (TPH-O) 
hydrocarbons using NWTPH-Dx with a silica gel/acid cleanup is not allowed (except in limited cases).  
All future NWTPH-Dx groundwater sample analyses are to be run without the silica gel/acid cleanup. 
(ER)  

Farallon Response:  The sulfuric acid/silica gel cleanup procedure was the laboratory standard for 
treatment of samples to remove biogenic material from samples prior to analysis, and was used for the 
soil excavation cleanup action in 2010.  The Ecology Guidance for Remediation of Petroleum 
Contaminated Soils (Publication No. 10-09-057) issued in September 2011 (Petroleum Guidance), 
after the 2010 cleanup, stated that use of the sulfuric acid/silica gel acid cleanup procedure was no 
longer recommended.   

All soil and groundwater sampling events conducted in AOCs 1, 2, and 3 occurred before the Petroleum 
Guidance was issued, with the exception of one groundwater sampling event.  Farallon agrees that if 
further analysis of groundwater samples for DRO or ORO is conducted, the analysis should be run 
without the sulfuric acid/silica gel cleanup procedure.  There is no need to resample groundwater in 
AOCs 1, 2, or 3, as all Ecology requirements in effect at that time were met.  Mr. Scott Rose concurred 
that no additional soil or groundwater sampling was necessary for AOCs 1, 2, or 3 during the March 10, 

http://www.farallonconsulting.com/
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2015 meeting that included Ecology, representatives of the current owner (Miles Resources, Inc.), the 
former owner (Woodworth Capital, Inc.), and Farallon.  A summary of the March 10, 2015 meeting 
was provided in an e-mail from Mr. Brani Jurista to Mr. Rose on March 13, 2015.  Mr. Rose responded 
to Farallon's e-mailed summary on March 19, 2015, confirming that the meeting was adequately 
summarized by Farallon.  

Ecology Comment:  Farallon sampled 127 soil samples from Area 1, Area 2, and Area 3.  Of those 
samples, 40 sample results exceeded the applicable MTCA Method A CULs for diesel-range and/or 
oil-range hydrocarbons.  Only one sample each from Areas (AOCs) 2 and 3 were sampled for 
carcinogenic polychlorinated aromatic hydrocarbons (cPAHs) and no samples were analyzed for 
polychlorinated biphenyls (PCBs).  These cPAH samples were collected from soils samples that did 
not have diesel-range and oil-range hydrocarbons above the applicable CULs but were detected above 
the reporting limits.  No soil sample was collected nor analyzed for cPAHs in AOC 1.  Ecology does 
not consider two samples being analyzed for cPAHs as adequate, let alone representative, of the areas 
investigated.  PAHs and PCBs are commonly found in asphalt, asphalt sealants, and reclaimed asphalt, 
please provide a rationale for not evaluating these constituents of concern (COCs). (ER) 

Farallon Response:  The Ecology comment that soil samples analyzed for cPAHs did not have DRO 
or ORO concentrations above applicable cleanup levels is not correct.  The cPAH analysis was 
performed on the soil samples having the highest concentrations of DRO and ORO in AOCs 2 and 3.  
DRO and ORO were detected at concentrations of 5,800 and 4,600 milligrams per kilogram, 
respectively, in soil sample A3-B2-P-100510-4.5 collected from AOC 3, which are significantly higher 
than the MTCA Method A or the site-specific MTCA Method B cleanup levels calculated for AOCs 2 
and 3.  cPAHs were not detected at concentrations exceeding the MTCA Method A cleanup level in 
this soil sample, which is considered a conservative and representative soil sample for AOCs 1, 2, 
and 3. 

In the Opinion Letters dated June 17, 2010 and February 15, 2011, both signed by Mr. Charles Cline, 
Ecology agreed that DRO and ORO are the only COCs for AOCs 1, 2, and 3, and that cPAH analysis 
was adequate for calculation of site-specific MTCA Method B cleanup levels (Appendix B).  Ecology 
approval of the site-specific MTCA Method B cleanup levels for AOCs 2 and 3 was provided in the 
February 15, 2011 Opinion Letter, along with approval of the plan to excavate soil having DRO and 
ORO concentrations exceeding these levels.  The MTCA Method A cleanup level was the applicable 
cleanup level for soil in AOC 1. 

According to Ecology’s comment in the March 2016 Ecology Comments E-Mail, PCBs were 
referenced as potential COCs for the Lakeview Facility because they are “commonly found in asphalt, 
asphalt sealants, and reclaimed asphalt”.  As documented in the Remedial Investigation/Feasibility 
Study Report, Woodworth & Company, Inc., Lakeview Facility, 2800 104th Street South, Lakewood, 
Washington dated August 19, 2009, prepared by Farallon (RI/FS Report), the source(s) of DRO and 
ORO in AOCs 1, 2, and 3 likely are fugitive spills, leaks, and drips from aboveground and underground 
storage tanks, piping, and fuel dispensers associated with the storage and distribution of petroleum 
products and equipment and vehicle maintenance and storage, not from asphalt.  PCBs may occur in 
transformer dielectric fluids and potentially in asphalt, neither of which was identified as sources of 
contamination in the RI/FS, and neither of which is a COC for AOCs 1, 2, or 3. 

http://www.farallonconsulting.com/
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In the Opinion Letters dated June 17, 2010 and February 15, 2011, Ecology agreed that DRO and ORO 
are the only COCs for AOCs 1, 2, and 3 (Appendix B).  In the December 16, 2015 meeting with 
Farallon, Ecology agreed that no additional work in AOCs 1, 2, or 3 was necessary.  There is sufficient 
information, including analytical data and the sources of contamination to soil, to support the 
conclusion that cPAHs and PCBs are not COCs for AOCs 1, 2 or 3. 

Ecology Comment:  Provide images or elevation drawings of the completed excavations. (ER) 

Farallon Response:  Figures showing the lateral extent of the excavations and the performance and 
confirmation soil sample locations in AOCs 1, 2, and 3 were provided to Ecology in the Soil Excavation 
Report, which also documented the final depths of each excavation.  To comply with the Ecology 
request, Farallon has revised the figures to more clearly show the depth of the excavation in each of 
the 30- by 30-foot grid areas within AOCs 1, 2, and 3 (Figures 3, 4, and 5). 

Ecology Comment:  Groundwater COCs are TPH-D and TPH-O (without silica gel cleanup), cPAHs, 
and PCBs. (ER) 

Farallon Response:  Ecology Opinion Letters from June 2010 and February 2011 confirmed that the 
COCs for AOCs 1, 2, and 3 are DRO and ORO (Appendix A).  For reasons cited in Farallon’s response 
above, cPAHs and PCBs are not considered COCs for AOCs 1, 2, or 3. 

Ecology Comment:  New wells will have to be installed in AOCs 1, 2, and 3. (ER) 

Farallon Response:  Farallon does not concur that installation of new monitoring wells in AOCs 1, 2, 
or 3 is necessary.  There is no technical justification for installation of additional wells in these AOCs. 

Delineation and cleanup of petroleum-contaminated soil in AOCs 1, 2, and 3 have been completed, 
with results documented in the Soil Excavation Report.  Confirmation groundwater samples were 
collected in accordance with the agreement with Ecology reached at the February 16, 2011 meeting 
with Farallon, attended by Mr. Charles Cline.  The confirmation groundwater sample results for AOCs 
1, 2, and 3 were provided in the FFS/DCA Report.   

Ecology, represented by Messrs. Jason Cook, Nnamdi Madakor, Steve Teel, and Eugene Radcliff (via 
telephone), and Mss. Sue La Voie and Richelle Perez, agreed in the December 16, 2015 meeting with 
Farallon that characterization and cleanup of AOCs 1, 2, and 3 have been sufficiently completed, 
contrary to the March 2016 Ecology Comments E-mail.  

Ecology Comment:  Ecology does not agree that Farallon should request a review of the cleanup for 
AOC 1, 2, and 3 at this time.  Diesel-range and oil-range hydrocarbons plus cPAHs in groundwater 
in these areas have not been adequately characterized.  Please address all comments above and 
provide Ecology with a work plan for review and comment. (ER) 

Farallon Response:  Preparation of a work plan for installation of additional monitoring wells for 
Ecology review and comment is not necessary for the reasons cited in Farallon's responses above. 

http://www.farallonconsulting.com/


 

 
Washington State Department of Ecology 

Southwest Regional Office  
June 28, 2016 

Page 6 
 

G:\Projects\188002 Woodworth Lakeview Facility Remediation\Correspondence\Response to ECY comments\Response to ECY Comm ltr.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

AREA OF CONCERN 4 (TCE) 

FURTHER TCE SOURCE IDENTIFICATION 
Ecology Comment:  The TCE MTCA Method B Groundwater CUL is 4 micrograms per liter (see 
online CLARC Guidance). 

Farallon Response:  Farallon does not know why the MTCA Method B groundwater cleanup level 
for TCE in AOC 4 is referenced in the March 2016 Ecology Comments E-Mail.  The MTCA Method A 
groundwater cleanup level of 5 micrograms per liter was accepted by Ecology, documented in the 
Ecology Opinion Letters from June 2010 and February 2011, and is the applicable cleanup level for 
TCE in AOC 4. 

Ecology Comments: Ecology has determined the TCE source area(s) has not been adequately 
delineated in the vertical or horizontal extents.  The need for additional soil sample analysis collection 
in and around the TCE source area as depicted in Figure 7 of the Focused Feasibility Study and 
Disproportionate Cost Analysis Report dated April 14, 2014 (see Ecology’s comment #1 for detail in 
the 2015 Further Action Opinion Letter).  

Perform enhanced soil gas survey of the TCE source area (see also Ecology’s comment #3 from the 
2015 Opinion Letter). 

Farallon Response:  Farallon has concluded that there is sufficient information for the evaluation and 
selection of the final cleanup action for TCE in AOC 4, as documented in the RI/FS Report and 
FFS/DCA Report.  Farallon will collect soil gas samples and additional soil samples to further 
characterize the TCE source area at and in the vicinity of the presumed location of the former 
Washington State Department of Transportation (WSDOT) mobile laboratory.  The analytical results 
from the soil gas sampling will be used to define the location(s) of TCE source areas, if possible.  Vapor 
intrusion assessment results are discussed in Farallon's response below. 

Ecology Comment:  Quarterly groundwater sampling (see Ecology’s comment #2 from the 2015 
Opinion Letter).  In addition, no demonstration has been provided to confirm that natural attenuation 
is indeed occurring at the Site.  Missing from the discussion are a plume stability analysis, geochemical 
indicators, and long-term groundwater data to substantiate that assumption. (ER) 

Farallon Response:  The Remedial Investigation Work Plan, Woodworth & Company, Inc., Lakeview 
Facility, 2800 104th Street South, Lakewood, Washington 98499 dated January 26, 2009 prepared by 
Farallon and the RI/FS Report contains information that documents a declining trend of TCE 
concentration in groundwater in AOC 4 even before installation and operatation of the air sparge and 
soil vapor extraction remediation system commenced in 2010.  Plume stability, geochemical indicators, 
and long-term groundwater data from 1994 through 2009 was presented and discussed in the RIFS 
Report.  The RIFS Report concluded that a trend of decreasing concentrations of TCE in groundwater 
at the Lakeview Facility likely is attributable to adsorption, dilution, and dispersion rather than the 
process of biodegradation by reductive dechlorination, due to the minimal presence to lack of TCE 
degradation products. 

Farallon has collected additional groundwater samples to demonstrate that there is no rebound of TCE 
concentrations and that natural attenuation of TCE is continuing even after the air sparge and soil vapor 

http://www.farallonconsulting.com/
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extraction components of the remediation system were shut down in March 2013 and September 2014, 
respectively.  Table 3 summarizes TCE concentrations in AOC 4.  Figures 6 and 7 show TCE 
concentrations and plume outlines in shallow and deep water-bearing zones in AOC 4, respectively.  
The decrease in concentrations of TCE in groundwater over time is graphically depicted on Chart 1.  
The laboratory analytical results from the January 2016 monitoring event compared to those from prior 
monitoring events show stable to decreasing TCE concentrations in groundwater in five key shallow 
and deep water-bearing zone monitoring wells where concentrations of TCE were detected prior to 
start-up of the remediation system.  Chart 1 includes exponential regression trend lines for TCE 
concentrations in each of these five monitoring wells to estimate the time when TCE concentrations 
would decrease to less than the MTCA Method A cleanup level of 5 micrograms per liter (μg/l).  
Chart 1 shows that TCE concentrations may reduce to less than the cleanup level in approximately 16 
years.  Ongoing groundwater monitoring in AOC 4 will be used to confirm that this TCE-reducing 
trend is continuing. 

Ecology Comment:  Based on the conceptual discussion at the meeting, Ecology recommended 
additional discussion in the feasibility study based on the results of further source identification such 
as adding alternatives remedies or including more discussion of the geology that justifies the use of 
specific alternatives. 

Farallon Response:  Farallon will provide an addendum to the FFS/DCA Report following completion 
of the additional characterization and groundwater monitoring in AOC 4. 

Ecology Comment:  Sufficiently characterize the interrelationship between the shallow, deep, and 
regional aquifers (see Ecology comment #7 from the 2015 Opinion Letter). 

Farallon Response:  Farallon will collect additional groundwater samples and elevation monitoring 
data to evaluate the interrelationship between the aquifers.  A work plan for conducting aquifer testing 
will be prepared for Ecology review and comment. 

INDUSTRIAL WATER WELL 
Ecology Comments:  Perform aquifer test for the regional aquifer and the deep water-bearing zone 
(pump from industrial water well and monitor response in deep water-bearing zone wells).  Aquifer 
testing was merely mentioned by Farallon as a possible option during the meeting to support 
Farallon’s assertion that decommissioning of the industrial well was not needed.  Farallon also 
suggested that a “clean” lens of groundwater (for example well MW-14C as shown on cross-section 
A-A’ in Figure 7) separates the deep TCE plume from the industrial water well.  Before Ecology can 
agree and/or recommend aquifer testing, the specifics of the proposed test plan would need to be 
presented for review.  Additional quarterly sampling of MW-14C should also be performed.  Ecology 
also recommends that water samples from MW-14C also be collected as part of the proposed aquifer 
test.  MW-14C has only been sampled once in September 2009 so there is uncertainty about 
contaminant concentrations at the base of the aquifer immediately above the industrial well. However, 
nearby well MW-14 (within the plume) has been sampled 10 times since September 2009.  Please also 
present to Ecology the proposed list of wells to be included in the quarterly sampling events. 

http://www.farallonconsulting.com/


 

 
Washington State Department of Ecology 

Southwest Regional Office  
June 28, 2016 

Page 8 
 

G:\Projects\188002 Woodworth Lakeview Facility Remediation\Correspondence\Response to ECY comments\Response to ECY Comm ltr.docx  
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

If there is response, perform a Wellhead Protection Area modeling in order to determine an 
appropriate location for a replacement industrial well and then decommission the existing industrial 
well and install a replacement well. 

Ecology agrees that additional data can be collected before deciding on whether or not the industrial 
water well be decommissioned (Ecology comment #4 from the 2015 Opinion Letter). 

Farallon Response:  TCE concentrations in the industrial water well were consistently an order of 
magnitude less than the MTCA Method A cleanup level when sampled in 2008, 2009, and 2015.  These 
results demonstrate that operation of the industrial water well is not a threat to human health or the 
environment.  Although collection of additional data is not necessary, Farallon will collect water 
samples from the industrial well and monitoring wells to evaluate whether aquifer testing is necessary 
to support the conclusions already presented in the RI/FS Report. 

Ecology Comments:  Please reconcile the two statements from the Focused Feasibility Study and 
Disproportionate Cost Analysis Report dated April 14, 2014.  First, in Section 4.2, “Shallow and deep 
groundwater at the Site were impacted by the releases of TCE attributed to past operations and 
practices of using TCE in the asphalt-testing process by a former WSDOT mobile testing laboratory.”  
And the second statement in Section 4.4.2, “Off-Site sources of TCE that may be affecting groundwater 
in shallow and deep water-bearing zones on the Site are defined by the detection of TCE at 
concentrations less than the MTCA Method A cleanup level in up-gradient monitoring wells MW-1, 
MW-15, and MW 29 (Figure 6).”  If there is evidence to support the second statement, then please 
provide it to Ecology for review.  Ecology suggests installing a deep and shallow well up gradient of 
the Site between the assumed off-Site source and the Woodworth Site to aid in that determination. 

Farallon Responses:  The former WSDOT mobile laboratory used TCE in its asphalt-testing 
processes.  The source(s) of TCE to shallow and deep groundwater are attributable to fugitive spills, 
leaks, and drips associated with the use of TCE in laboratory testing processes conducted by WSDOT.  
The WSDOT mobile laboratory was a trailer that was not stationary at a single location.  The locations 
of the former WSDOT mobile laboratory are not well documented, and releases likely occurred at more 
than one location.  The most-likely or most-commonly cited location of the former WSDOT mobile 
laboratory is shown on figures prepared by Farallon that were previously provided to Ecology.  

TCE was detected at low concentrations, less than the MTCA Method A cleanup level, in groundwater 
samples collected from monitoring wells up-gradient of the presumed location of the TCE source 
area(s) associated with the WSDOT mobile laboratory.  For example, TCE was detected at 
concentrations less than the MTCA Method A cleanup level in up-gradient shallow and deep water-
bearing zone monitoring wells MW-1, MW-15, MW-25, and MW-29 (Figures 6 and 7).  These 
monitoring wells are located between the TCE plume exceeding the MTCA Method A cleanup level 
in groundwater and the southern property boundary for the Lakeview Facility.  Sufficient groundwater 
data exist to separate the TCE plume in groundwater in AOC 4 having concentrations exceeding the 
MTCA Method A cleanup level from potential off-site source areas.  The concentrations of TCE in 
groundwater up-gradient of the former WSDOT mobile laboratory area(s) are less than the MTCA 
Method A cleanup level and do not warrant further assessment. 
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VAPOR INTRUSION 
For unknown reasons, Ecology crossed out Farallon’s explanation that the vapor intrusion pathway is 
an incomplete exposure pathway for TCE in AOC 4 in the March 2016 Ecology Comments E-Mail.  
The following comments were provided by Ecology. 

Ecology Comment:  The results of the proposed soil and soil gas sampling from the TCE source area 
are important in evaluating the potential for vapor intrusion at the Site for both current and future 
land use scenarios. 

Farallon Response:  Ecology did not agree with the results from the vapor intrusion assessment 
conducted by Farallon presented in the FFS/DCA Report because the assessment assumed placement 
of 30 feet of clean fill at the Lakeview Facility (Ecology comment #3 in the October 6, 2015 Opinion 
Letter).  However, placement of clean fill is one of the regulatory requirements for site reclamation 
due to the gravel and sand mining operations previously conducted at the Lakeview Facility.  
Construction and redevelopment cannot proceed until the reclamation has been completed.  Ecology 
further concluded in the October 6, 2015 Opinion Letter, “the Tier I Vapor Intrusion assessment must 
reflect existing conditions at the Site.” 

The Lakeview Facility is zoned Industrial and currently is used for industrial purposes.  No plans exist 
at this time for any other uses.  No residences or buildings for human occupancy are present within 
100 feet of the TCE groundwater plume in the shallow water-bearing zone.  The current maximum 
TCE concentration in shallow water-bearing zone groundwater is 5.2 µg/l.  The MTCA Method C 
vapor intrusion industrial screening levels for TCE in groundwater are 8.4 µg/l (non-cancer) and 26.5 
µg/l (cancer).  Based on these data, the existing site conditions, and the use of the Lakeview Facility 
for industrial purposes, TCE concentrations in shallow groundwater are protective of the vapor 
intrusion pathway, and no additional vapor intrusion characterization is necessary. 

Ecology Comment:  Prepare a new VCP application for AOC 4 (the TCE area) 

Farallon Response:  Farallon will prepare a new Voluntary Cleanup Program (VCP) application for 
AOC 4. 

Ecology Comment:  Following the collection of all supplemental RI data requested by Ecology, 
prepare an addendum to the Focused Feasibility Study/Disproportionate Cost Analysis Report 
(FFS/DCA Report) to modify/update the vapor intrusion assessment based on the above and include 
additional cleanup alternatives for TCE in soil (if detected) and shallow groundwater. 

Farallon Response:  Farallon will prepare an addendum to the FFS/DCA Report to revise the vapor 
intrusion assessment evaluation pathway to reflect the industrial exposure scenario referenced above. 

AOC 5 (ARSENIC AND LEAD) 
Ecology Comment:  Define the full extent of the total arsenic and lead groundwater plume (see 
Ecology comment #5 from the 2015 Opinion Letter).  Install 2 monitoring wells along the northern 
property boundary in the shallow water-bearing zone northeast and northwest of monitoring well 
MW-31.  Install additional wells as necessary to delineate the plume. 

http://www.farallonconsulting.com/
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Farallon Response:  Farallon installed two additional monitoring wells in the shallow water-bearing 
zone on the northern Lakeview Facility property boundary in accordance with the request from 
Ecology in the March 2016 Ecology Comments E-Mail and the October 6, 2015 Opinion Letter 
(Appendix A).  Monitoring wells MW-33 and MW-34 were installed northeast and northwest of 
monitoring well MW-31, respectively (Figure 8).  The boring logs for monitoring wells MW-33 and 
MW-34 are provided in Appendix B. 

Based on the groundwater elevations summarized in Table 1, the groundwater flow direction for the 
shallow water-bearing zone in AOC 5 was estimated to be southwest (Figure 8), which is consistent 
with the results from prior groundwater monitoring events. 

Monitoring wells MW-12 and MW-31 are the only monitoring wells where concentrations of total and 
dissolved arsenic and total lead were detected at concentrations exceeding MTCA Method A cleanup 
levels in groundwater (Table 4).  The nature and extent of arsenic and lead in groundwater has been 
fully delineated with the existing monitoring well network. 

Total or dissolved arsenic or lead was not detected at concentrations at or exceeding laboratory 
reporting limits in groundwater samples collected from new monitoring wells MW-33 or MW-34.  
Total arsenic and lead were detected at concentrations less than MTCA Method A cleanup levels in 
groundwater samples collected from monitoring well MW-32; dissolved arsenic or lead was not 
detected at concentrations at or exceeding the laboratory reporting limits in groundwater samples 
collected from this well.  Total or dissolved arsenic or lead was not detected at concentrations at or 
exceeding laboratory reporting limits in a groundwater sample collected from monitoring well MW-9.  
Down-gradient monitoring well MW-30 was dry; no groundwater samples were collected from this 
well. 

The vertical extent of the arsenic and lead plume in groundwater has been defined by the analytical 
results from monitoring well MW-12B screened in the deep water-bearing zone.  Total arsenic and 
lead were detected at concentrations less than MTCA Method A cleanup levels in groundwater samples 
collected from monitoring well MW-12B; dissolved arsenic or lead was not detected at concentrations 
at or exceeding laboratory reporting limits in groundwater samples collected from this well. 

Ecology Comment:  Please provide geochemical data to support assertion that “fill material may 
have created geochemical reducing conditions.” 

Farallon Response:  As presented in detail in the FFS/DCA Report, arsenic or lead was not detected 
at concentrations exceeding MTCA Method A cleanup levels in soil samples collected from borings 
and test pits in AOC 5 (Table 5).  An elevated pH exceeding 8.5, and negative oxidation-reduction 
potential (ORP) were routinely measured in groundwater samples collected from shallow water-
bearing zone monitoring wells MW-12 and MW-31.  An elevated pH or a negative ORP were not 
detected in other shallow water-bearing zone monitoring wells within AOC 5.  Geochemical indicators 
pH and ORP and groundwater quality parameters dissolved oxygen, temperature, and specific 
conductance measured in groundwater samples collected in AOC 5 during the remedial investigation 
field program in 2009 and the most-recent groundwater sampling event in January 2016 are shown in 
Table 6. 

http://www.farallonconsulting.com/
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Ecology Comment:  Please provide a new AOC 5 map depicting monitoring well, boring, ASV well, 
and test pit locations on a base map indication the elevation of the sampling locations.  This is needed 
to help determine what, if any impacts, depth of fill and its distribution may have had on releasing 
metals to groundwater contributing to elevated metal concentrations in groundwater.  Lidar images 
are available for the Site. 

Farallon Response:  Farallon is preparing a figure depicting elevations of the sampling locations and 
ground surface contours for AOC 5.  The figure will be provided to Ecology in a separate submittal. 

Ecology Comment:  Collect a grab groundwater sample from the off-property area to the east. 

Farallon Response:  Collecting additional groundwater samples for arsenic or lead analysis off the 
Lakeview Facility to the east is not necessary.  The nature and extent of arsenic and lead in groundwater 
has been completely delineated with the existing monitoring well network and does not extend off the 
Lakeview Facility to the east.  In the December 16, 2015 meeting with Farallon, Ecology agreed that 
characterization of arsenic and lead in groundwater will be completed when it is demonstrated that the 
results from new monitoring wells MW-33 and MW-34 do not exceed MTCA Method A cleanup levels 
for arsenic or lead in groundwater and if the groundwater flow direction for the shallow water-bearing 
zone is not to the north or east.  The locations of monitoring wells MW-33 and MW-34 were confirmed 
by Ecology in the January 21, 2016 e-mail message from Mr. Eugene Radcliff to Mr. Brani Jurista 
prior to installation of these wells; no additional monitoring wells or groundwater sampling locations 
were requested or deemed necessary. 

Ecology Comment:  Sample groundwater for total and dissolved arsenic and lead at the two new 
wells and in the existing groundwater wells during quarterly sampling. 

Farallon Response:  Farallon has complied with the Ecology request to sample groundwater for total 
and dissolved arsenic and lead.  However, the groundwater samples collected from AOC 5 for analysis 
for total arsenic and lead were turbid, and not considered representative of metal concentrations in 
groundwater, as suspended solids in groundwater often yield erroneous results for total metals.  A 
significant difference between the concentrations detected in total metals and in dissolved metals was 
consistently reported.  Therefore, Farallon considers the filtered groundwater samples submitted for 
analysis for dissolved arsenic and lead to be representative of groundwater conditions in AOC 5.  The 
frequency and adequacy of total or dissolved metals analysis for additional groundwater samples 
collected from AOC 5 in the future will be discussed with Ecology and defined in the Groundwater 
Monitoring Plan as part of the Environmental Covenant. 

FOCUSED FEASIBILITY STUDY AND DISPROPORTIONATE COST ANALYSIS 
Ecology Comments:  The FFS/DCA should be put on hold. 

Once Ecology has determined the contamination is characterized and fully defined prepare an 
addendum to the FFS/DCA for Ecology review.  Ecology will make the final determination on all 
proposed applicable CULs, proposed COCs, proposed remedial alternative and disproportionate cost 
analysis, all proposed points of compliance, proposed reasonable restoration time frames, types of 
institutional or engineered controls. 

http://www.farallonconsulting.com/
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Modify/update the vapor intrusion assessment based on the above comments and additional 
investigations and include any revisions to the cleanup alternatives for TCE in soil (as needed) and 
shallow groundwater. 

Farallon Response:  Farallon does not agree that a re-evaluation of cleanup levels, COCs, remedial 
alternatives, and the DCA analysis that was reviewed and approved by two different Ecology Project 
Managers is necessary.  Site conditions have not changed, active remediation has been conducted for 
a number of years, and the nature and extent of contamination has been investigated.  Farallon will 
conduct additional investigation in AOC 4, as discussed in the March 2016 meeting, and will prepare 
an addendum to the FFS/DCA Report.  However, re-evaluating cleanup levels and COCs at this stage 
is unwarranted and unnecessary. 

OTHER ITEMS OF NOTE 
Ecology Comment: Please explain the reference in Focused Feasibility Study and Disproportionate 
Cost Analysis Report dated April 14, 2014 on page 1-1, second paragraph, last sentence “The selected 
cleanup action approved by the Washington State Department of Ecology (2010; 2011) was 
implemented between 2010 and 2013 by the former owner of the Site, Woodworth and Company, Inc., 
as an independent remedial action under the Ecology Voluntary Cleanup Program (VCP Identification 
No. NW 2600)”. 

Farallon Response:  The cleanup action alternatives selected and described in the RI/FS Report and 
detailed in the Engineering Design Report, Woodworth Capital, Inc., Formerly Known as Woodworth 
& Company, Inc., Lakeview Facility, 2800 104th Street South, Lakewood, Washington 98499 dated 
January 20, 2010, prepared by Farallon were provided to Ecology for review and opinion.  The Ecology 
Opinion Letters dated June 17, 2010 and February 15, 2011 confirmed that characterization of the 
Lakewood Facility was sufficient to establish cleanup standards and select a cleanup action 
(Attachment A).   

Both Ecology Opinion Letters stated that Ecology has determined that the proposed cleanup action 
meets the substantive requirements of MTCA.  Based on these opinions, the proposed cleanup action 
was implemented between 2010 and 2013 under the Ecology VCP. 

Ecology Comment:  Table 3 in FFS/DCA is listed as “Soil Analytical Results for AOC 5” when data 
was clearly referring to AOC 4. 

Farallon Response:  That was a typographical error.  The Table 3 title will be corrected in the 
Addendum to the FFS/DCA Report. 

Ecology Comment:  Laboratory reports being inserted into FFS/DCA upside down. 

Farallon Response:  Farallon cannot verify whether laboratory reports were inserted upside down in 
the hard copy of the FFS/DCA Report.  Laboratory reports in the electronic copy of the FFS/DCA 
Report were inserted correctly. 

Ecology Comment:  Maps were vague, in some cases, lacking sufficient detail or narrative to fully or 
clearly depict what information was intended to be displayed.  If the data presented is not clear then 
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too much time is wasted by the reviewer trying to decipher the data and re-interpret the presentation, 
which should be able to stand alone.  For instance: The 2015 FFS/DCA geologic representation of 
cross-section D-D’ cannot be supported by the data points used.  The spatial distribution of the data 
points is much greater than geologic structures expected from this geologic depositional regime; too 
much detail could be missed. 

Farallon Response:  Farallon provides accurate and comprehensible information; it is Farallon's 
opinion that the figures provided in the FFS/DCA clearly depict Lakeview Facility environmental 
conditions.  It is unfortunate that the Ecology reviewer had difficulty interpreting some data, including 
cross-section D-D’ in the FFS/DCA Report. 

The information presented on cross-section D-D’ was based on Farallon's interpretation of the 
depositional regime and backfilling, and interpolation between monitoring well borings.  On any cross-
section constructed by interpolating information between borings rather than from a continuous trench, 
there is always interpretation and extrapolation of lithologic contacts and hydrogeology.  Depicted on 
cross-section D-D’ are generalized units showing the vertical extent of fill material, less-permeable 
sand and gravel units, and more-permeable silt and silty gravel units.  Information derived from 
monitoring well borings that was transposed from the distance onto the cross-sectional trace is noted. 

Cross-section D-D’ presents sufficient information to conceptualize the generalized stratigraphy, 
groundwater elevation and flow direction, and location, distribution and potential transport of 
contaminants within the two distinct water-bearing zones. 

Ecology Comment:  Figure 3 from the 2011 Soil Excavation Cleanup Action Report, the figure was 
unclear when depicting the excavation bottom.  The narrative was also not clear as to the bottom depth 
across the excavation at specific locations.   The reader is left with left to wonder if all the contaminated 
soil was excavated.  Did the bottom vary in depth to coincide with the soil contamination?   Some of 
the soil confirmation data points were questionable because of the widespread distance from (clean 
and dirty) sample locations, as providing supportable evidence that the contamination had been 
removed.  Photos of the excavations would provide clarity to the how the excavation was completed. 

Farallon Response:  The bottom depth of each of the three excavations was described in the text of 
the Soil Excavation Report.  In addition, the figures depicted the identification and depth of collection 
for each soil sample.  Revised Figures 3, 4, and 5 in this letter more clearly identify the depth of 
excavation in each 30- by 30-foot grid area for AOCs 1, 2, and 3. 

Confirmation soil samples were collected from each 30- by 30-foot grid area confirming that the 
cleanup was completed.  The maximum 30-foot distance between the sidewall and base of excavation 
soil samples is consistent with industry standards and is sufficient to confirm the cleanup is complete.  
Photographs can be provided if necessary. 

Ecology Comment:  All groundwater elevation data must be referenced using the NAVD88.  The 
Table 2 footnote from the 2015 FFS/DCA indicates that the datum used was the NGVD29. 

Farallon Response:  The NGVD 29 datum was the datum available at the onset of the project for 
existing monitoring wells and structures at the Lakeview Facility.  For consistency, Farallon retained 
that benchmark and datum throughout the project.  Farallon will update and convert the site data to 
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NAVD88 datum for the planned future submittal of data to the Ecology Environmental Information 
Management (EIM) System. 

Ecology Comment:  All analytical data collected after August 1, 2005 must be uploaded into 
Ecology’s Environmental Information Management (EIM) System. 

Farallon Response:  Farallon is aware of this Ecology requirement, and intends to upload the 
Lakeview Facility environmental data to the Ecology EIM System in the near future. 

Ecology Comment:  Ecology does not agree with your 2015 FFS/DCA assessment of the shallow 
groundwater as non-potable.  Please review the criteria set forth in WAC 173-340-720(2)(b)(i) when 
attempting to make a determination of whether Ecology views a groundwater as potable.  Please apply 
all relevant criteria stated in WAC 173-360 when attempting to make this determination.  Ecology has 
made no such determination. 

Farallon Response:  All relevant criteria for non-potable groundwater promulgated in WAC 173-340-
720(2) are met, as documented in the RI/FS Report and the FFS/DCA Report: 

• Shallow water-bearing zone groundwater is not used as a current source of drinking water. 

• Shallow water-bearing zone groundwater is a non-potable resource due to insufficient yield, 
which is less than the quantity required by WAC 173-40-720 of more than 0.5 gallon per 
minute on a sustainable basis. 

• No water supply wells at or in the vicinity of the Lakeview Facility use groundwater as a 
potable water source. 

• Use of groundwater as a potable water source is not allowed within the City of Lakewood. 

• The industrial water-supply well on the Lakeview Facility is used for industrial process water 
only, and is not considered a potable water source by the operators. 

• Deep water-bearing zone groundwater underlying the shallow water-bearing zone may 
qualify as a potential future source of potable water.  However, because of the availability of 
a municipal water supply in the vicinity of the Lakeview Facility and the restriction on use of 
groundwater as a potable water supply, groundwater in the deep water-bearing zone at the 
Lakeview Facility or adjacent properties cannot be used as a potable water source.   

• Concentrations of TCE, arsenic, and lead in groundwater are confined to groundwater in 
limited areas within the Lakeview Facility boundary, and do not and are not expected to 
extend off the Lakeview Facility in the future. 

Farallon does not know why Ecology referenced Underground Storage Tank Regulations under WAC 
173-360 for determining whether groundwater is potable.  The appropriate reference is WAC 173-340-
720(2). 

Ecology Comment:  When stamping a Report with a professional seal, please make sure the 
professional is currently licensed and up to date with the requirements of the Department of Licensing. 

http://www.farallonconsulting.com/
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Farallon Response:  Farallon does not know why this comment was made.  Farallon is aware of this 
requirement.  The professionals who sign and stamp Farallon’s reports are licensed and up to date with 
Washington State Department of Licensing requirements.  

CLOSING 

Mr. Eugene Radcliff was the fourth Ecology Project Manager assigned to the Lakewood Facility and 
is no longer the Project Manager.  Farallon understands that no Ecology Project Manager has been 
assigned to the Lakeview Facility.  Therefore, it is unclear how the technical issues addressed in this 
response letter will be resolved.  Farallon requests that Ecology provide a recommendation on how to 
resolve these issues in a timely manner. 

Farallon appreciates the opportunity to provide the requested information, and trusts that this provides 
sufficient information to address the comments provided in the March 2016 Ecology Comments E-
Mail.  If you have questions, please contact either of the undersigned at (425) 295-0800. 

Sincerely, 

Farallon Consulting, L.L.C. 

  
Brani Jurista, L.G. 
Senior Geologist 

Peter Jewett, L.G., L.E.G. 
Principal Engineering Geologist 

Attachments: Figure 1, Site Vicinity Map 
Figure 2, Site Plan 
Figure 3, AOC 1 Soil Sample Locations 
Figure 4, AOC 2 Soil Sample Locations 
Figure 5, AOC 3 Soil Sample Locations 
Figure 6, TCE Concentrations in Shallow Water-Bearing Zone 
Figure 7, TCE Concentrations in Deep Water-Bearing Zone 
Figure 8, Arsenic and Lead Concentrations in Groundwater 
Table 1, Monitoring Well Elevation Data for Shallow Water-Bearing Zone 
Table 2, Groundwater Analytical Results for AOC 1, 2, and 3 
Table 3, Groundwater Analytical Results for AOC 4 
Table 4, Groundwater Analytical Results for AOC 5 
Table 5, Soil Analytical Results for AOC 5 
Table 6, Natural Attenuation Parameters and Geochemical Indicators 
Chart 1, TCE in Groundwater Concentration Trends 

Attachment A, Ecology Letters 
Attachment B, Boring Logs 

cc:  Jeff Woodworth, Woodworth Capital, Inc. (by e-mail) 

BJ/PJ:bjj 
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3. ALL RESULTS IN MICROGRAMS PER LITER.
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Table 1
Monitoring Well Elevation Data for Shallow Water-Bearing Zone

Lakeview Facility
Lakewood, Washington
Farallon PN: 188-002
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8/19/2008 39.70 273.95
9/17/2008 40.30 273.35

10/17/2008 40.71 272.94
2/2/2009 35.89 277.76
9/30/2009 39.56 274.09
4/12/2010 35.65 278.00

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 34.76 278.89
11/8/2011 38.05 275.60

11/30/2012 36.43 277.22
6/12/2013 NM

10/23/2014 38.00 275.65
1/27/2016 35.06 278.59
8/19/2008 11.54 267.77
9/17/2008 12.37 266.94

10/13/2008 12.26 267.05
2/2/2009 9.72 269.59
9/30/2009 10.74 268.57
4/12/2010 9.67 269.64

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 10.02 269.29
11/8/2011 10.10 269.21
6/12/2013 NM

10/23/2014 10.18 269.13
1/27/2016 8.90 270.41
8/19/2008 13.73 267.04
9/17/2008 14.21 266.56

10/13/2008 14.30 266.47
2/2/2009 11.73 269.04
9/30/2009 13.25 267.52
4/12/2010 11.35 269.42

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 11.95 268.82
11/8/2011 NM
6/12/2013 NM
10/23/2014 12.83 267.94
1/27/2016 NM

Total Depth
of Well

(feet below
 top of casing)

Screen Interval
Depth to 

Groundwater
(feet below

 top of casing)

Groundwater 
Elevation
(feet msl)1(feet below ground) (feet msl)1Well Identification

Measurement 
Date

 Casing 
Elevation
(feet msl)1

Monument Rim
Elevation
(feet msl)1

Ground
Elevation
(feet msl)1

Shallow Monitoring Wells

MW-1 313.65 NA 309.57 52.95 48.9 to 33.9 260.7 to 275.7

MW-3 279.31 257.3 to 271.7

MW-4 280.77 281.32 279.99

279.78 278.20 22.00 20.9 to 7.6

270.324.73 24.0 to 10.5 256.0 to



Table 1
Monitoring Well Elevation Data for Shallow Water-Bearing Zone

Lakeview Facility
Lakewood, Washington
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Total Depth
of Well

(feet below
 top of casing)

Screen Interval
Depth to 

Groundwater
(feet below

 top of casing)

Groundwater 
Elevation
(feet msl)1(feet below ground) (feet msl)1Well Identification

Measurement 
Date

 Casing 
Elevation
(feet msl)1

Monument Rim
Elevation
(feet msl)1

Ground
Elevation
(feet msl)1

8/19/2008 11.40 271.59
9/17/2008 11.23 271.76

10/13/2008 11.24 271.75
2/2/2009 8.69 274.30
9/30/2009 10.47 272.52
4/12/2010 8.38 274.61

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 9.84 273.15

11/8/2011 10.22 272.77
6/12/2013 NM
10/23/2014 9.31 273.68
1/27/2016 8.13 274.86
8/19/2008 9.72 264.66
9/17/2008 8.96 265.42

10/13/2008 8.98 265.40
2/2/2009 4.96 269.42
9/30/2009 8.29 266.09
4/12/2010 4.50 269.88

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 6.90 267.48
11/8/2011 7.55 266.83
6/12/2013 NM
10/23/2014 NM
1/27/2016 NM
8/19/2008 14.48 263.67
9/17/2008 14.94 263.21

10/13/2008 14.79 263.36
2/2/2009 11.37 266.78
9/30/2009 13.75 264.40
4/12/2010 11.00 267.15

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 12.18 265.97
11/8/2011 12.32 265.83
6/12/2013 NM

10/23/2014 13.28 264.78
1/27/2016 9.48 268.58

277.17 253.2 to 260.2

278.06 278.60 277.10 278.1 to 285.1

MW-5 282.99 283.26 283.26 16.68 17.0 to 9.9 266.3 to 273.3

MW-6 274.38 263.5 to 270.5

MW-9

274.96 274.96 10.88 11.5 to 4.5

25.00 24.0 to 17.0
278.15 278.67
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Total Depth
of Well

(feet below
 top of casing)

Screen Interval
Depth to 

Groundwater
(feet below

 top of casing)

Groundwater 
Elevation
(feet msl)1(feet below ground) (feet msl)1Well Identification

Measurement 
Date

 Casing 
Elevation
(feet msl)1

Monument Rim
Elevation
(feet msl)1

Ground
Elevation
(feet msl)1

8/19/2008 36.99 276.19
9/17/2008 39.42 273.76

10/13/2008 38.56 274.62
2/2/2009 33.05 280.13
9/30/2009 38.60 274.58
4/12/2010 32.99 280.19

11/19/2010 NM
2/1/2011 NM
5/4/2011 NM
8/2/2011 36.70 276.48
11/8/2011 36.93 276.25
6/12/2013 NM

10/23/2014 32.90 280.28
1/27/2016 NM
8/19/2008 10.38 276.32
9/17/2008 10.92 275.78

10/13/2008 11.27 275.43
2/2/2009 6.20 280.50
9/30/2009 10.30 276.40
4/12/2010 6.22 280.48
11/19/2010 NM

2/1/2011 6.58 280.55
5/4/2011 6.40 280.73
8/2/2011 8.08 279.05
11/8/2011 9.60 277.53

11/30/2012 7.30 279.83
6/12/2013 NM
10/23/2014 NM
1/27/2016 5.90 281.23

10/13/2008 37.20 276.12
2/2/2009 34.05 279.27
9/30/2009 37.00 276.32
1/13/2010 33.60 279.72
4/12/2010 33.40 279.92
11/19/2010 35.30 278.02

2/1/2011 33.24 280.08
5/4/2011 33.01 280.31
8/2/2011 35.25 278.07

11/8/2011 36.63 276.69
6/12/2013 34.82 278.50
10/23/2014 36.41 276.91
1/27/2016 31.81 281.51

to 32.8 271.4 to 278.4MW-10 313.18 NA 311.18 41.81 39.8

MW-112

286.70

313.88

272.2 to 279.2

287.13 287.74 287.74 12.11 15.5 to 8.5

287.53 287.53 14.46 15.3 to 8.3

to 270.2313.88 48.15 48.7 to 43.7 265.2MW-12 313.32
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Total Depth
of Well

(feet below
 top of casing)

Screen Interval
Depth to 

Groundwater
(feet below

 top of casing)

Groundwater 
Elevation
(feet msl)1(feet below ground) (feet msl)1Well Identification

Measurement 
Date

 Casing 
Elevation
(feet msl)1

Monument Rim
Elevation
(feet msl)1

Ground
Elevation
(feet msl)1

10/13/2008 33.40 251.33
2/2/2009 16.80 267.93

9/30/2009 17.44 267.29
4/12/2010 15.36 269.37

11/19/2010 NM
2/1/2011 14.90 269.83
5/4/2011 13.80 270.93
8/2/2011 13.20 271.53
11/8/2011 14.59 270.14

11/30/2012 14.84 269.89
6/12/2013 NM

10/23/2014 NM
1/27/2016 16.04 268.69
2/2/2009 7.69 274.03
9/30/2009 10.80 270.92
4/12/2010 6.66 275.06

11/19/2010 NM
2/1/2011 NM
5/4/2011 5.58 276.14
8/2/2011 7.94 273.78
11/8/2011 9.46 272.26
6/12/2013 NM
10/23/2014 9.67 272.05
1/27/2016 NM
10/6/2010 0.38

11/19/2010 NM
2/1/2011 3.704 274.22
5/4/2011 4.03 273.89
8/2/2011 5.30 272.62
11/8/2011 4.30 273.62
6/12/2013 NM
10/23/2014 NM
1/27/2016 NM
8/6/2012 Dry
8/9/2012 Dry
9/24/2012 Dry
11/30/2012 8.24 271.06
12/12/2012 7.11 272.19
12/21/2012 5.52 273.78
6/12/2013 NM
10/23/2014 9.55 269.75
1/27/2016 6.89 272.41

260.6 to 270.6MW-13 284.73 284.97 284.97 24.14

MW-17A 281.72 282.23

24.4 to 14.4

NA

277.59 277.92 277.92 7.37 7.7 to

to 257.0

NA NA NA 3.55 ~ 4 to

282.23 34.70 35.2 to 25.2 247.0

~ 2 NA to

MW-243

5.7 270.2 to 272.2

277.0MW-26 279.70 9.88 10.3 to 2.8 269.4 to279.30 279.70
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Monitoring Well Elevation Data for Shallow Water-Bearing Zone

Lakeview Facility
Lakewood, Washington
Farallon PN: 188-002
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Total Depth
of Well

(feet below
 top of casing)

Screen Interval
Depth to 

Groundwater
(feet below

 top of casing)

Groundwater 
Elevation
(feet msl)1(feet below ground) (feet msl)1Well Identification

Measurement 
Date

 Casing 
Elevation
(feet msl)1

Monument Rim
Elevation
(feet msl)1

Ground
Elevation
(feet msl)1

1/15/2013 32.21 279.8
6/12/2013 NM
10/23/2014 23.21 288.76
1/27/2016 31.69 280.28
9/10/2014 Dry
9/12/2014 Dry
10/23/2014 Dry
10/30/2014 Dry
1/27/2016 Dry
9/10/2014 48.33 276.56
9/12/2014 48.33 276.56

10/23/2014 48.75 276.14
10/30/2014 48.81 276.08
1/27/2016 46.13 278.76
9/10/2014 36.19 276.80
9/12/2014 36.11 276.88

10/23/2014 36.15 276.84
1/27/2016 31.70 281.29

MW-33 1/27/2016 329.87 329.33 329.33 50.70 50.2 to 40.2 279.2 to 289.2 42.19 287.68
MW-34 1/27/2016 329.97 329.47 329.47 50.00 49.5 to 39.5 280.0 to 290.0 38.29 291.68

MW-27 311.97

to 35.0 268.4 to 278.4

37.65

44.62MW-32 312.99 313.34 313.34 45.0

to 28.2 266.0 to 276.0

279.0

MW-30 303.66 304.20 304.20 38.2

324.89 325.19 325.19 56.2 to 46.2 269.0 to55.86MW-31

41.75 42.2 to 27.2 to 285.2312.37 312.37 270.2
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Total Depth
of Well

(feet below
 top of casing)

Screen Interval
Depth to 

Groundwater
(feet below

 top of casing)

Groundwater 
Elevation
(feet msl)1(feet below ground) (feet msl)1Well Identification

Measurement 
Date

 Casing 
Elevation
(feet msl)1

Monument Rim
Elevation
(feet msl)1

Ground
Elevation
(feet msl)1

4/13/2010 12.60 271.65
5/11/2012 12.75 271.50
6/13/2012 12.78 271.47
8/9/2012 13.40 270.85
11/9/2010 13.01 271.24

10/23/2014 13.34 270.91
1/27/2016 12.80 271.45
4/13/2010 10.58 270.71

11/19/2010 10.90 270.39
10/23/2014 NM
1/27/2016 17.73 263.56
4/13/2010 12.55 268.36
11/9/2010 13.35 267.56
1/10/2012 11.49 269.42
2/13/2012 11.15 269.76

10/23/2014 11.70 269.21
1/27/2016 10.38 270.53
4/13/2010 11.50 267.61
11/9/2010 12.56 266.55

10/23/2014 NM
1/27/2016 NM
4/13/2010 11.24 270.75
11/9/2010 11.64 270.35
11/8/2011 11.66 270.33
8/9/2012 12.01 269.98

11/30/2012 11.55 270.44
10/23/2014 11.96 270.03
1/27/2016 11.00 270.99

NOTES:
1 Feet above mean sea level (msl). bgs = below ground surface
2 Monitoring well casing shortened or extended due to change in grade.  The new top of casing elevation was resurveyed by Farallon. Farallon = Farallon L.L.C.

NA = not available
NM = not measured

4 Measured from monument rim.

35.0 to 10.0

262.6 to 277.6SVE-12 281.99 282.51 282.51 19.35 19.9 to 4.9

243.6 to 271.6

246.3 to 271.3

SVE-10 279.11 279.64 279.64 38.45 39.0 to 6.0 240.7 to 273.7

SVE-6 280.91 281.33 281.33 34.62

SVE-5 281.29 281.70 281.70 37.74 38.2 to 10.2

284.71 284.71 33.03 33.5 to 8.5 251.2 to 276.2

Shallow Soil Vapor Extraction Wells

SVE-3 284.25

3 Monitoring well MW-24  initially was constructed nearly 4 feet below the current ground surface.  The well casing was extended to just below the 
current ground surface in January 2010.  The new top of casing and rim elevations were resurveyed by Farallon.
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Groundwater Analytical Results for AOCs 1, 2, and 3

Lakeview Facility
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Farallon PN: 188-002

G:\Projects\188002 Woodworth Lakeview Facility Remediation\Correspondence\Response to ECY comments\Tables\Tbls 1, 2, 4, 5, 6 for ECY Response\Tbl 2 GW TPH

1 of 1
 

GRO1 DRO2 ORO2 Benzene3 Toluene3 Ethylbenzene3
Total 

Xylenes3

MW11-081908 8/19/2008 <100 <230 <360 <0.2 <1.0 <0.2 <0.2
MW11-020609 2/6/2009 <100 1,000 <410 <1.0 <1.0 <1.0 <1.0
MW11-041310 4/13/2010 — 320 <410 — — — —
MW11-020111 2/1/2011 — <260 <420 — — — —
MW11-050311 5/3/2011 — <260 <420 — — — —
MW11-080211 8/2/2011 — <280 <440 — — — —
MW11-110811 11/8/2011 — <260 <420 — — — —
MW13-101408 10/14/2008 <100 <250 <400 <1.0 <1.0 <1.0 <1.0
MW13-041310 4/13/2010 — <260 <410 — — — —
MW13-020111 2/1/2011 — <270 <440 — — — —
MW24-100610 10/6/2010 — <260 <420 — — — —
MW24-020111 2/1/2011 — <260 <410 — — — —
MW24-050411 5/4/2011 — <260 <420 — — — —
MW24-080211 8/2/2011 — <270 <430 — — — —

1,000 5 500 500 5 1,000 700 1,000
NOTES:
Results in bold denote concentrations exceeding applicable cleanup levels. AOCs = Areas of Concern
< denotes analyte not detected at or exceeding the reporting limit listed. DRO = total petroleum hydrocarbons (TPH) as diesel-range organics
1Analyzed by Northwest Method NWTPH-Gx. GRO = TPH as gasoline-range organics
2Analyzed by Northwest Method NWTPH-Dx. ORO = TPH as oil-range organics
3Analyzed by U.S. Environmental Protection Agency Method 8260B.

5The cleanup level for GRO is without the presence of benzene.

4 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels for Groundwater, Table 720-1 
of Section 900 of Chapter 173-340 of the Washington Administrative Code, as revised 2013.

MW-24 AOC 3 Shallow

MTCA Method A Cleanup Levels4

MW-11 AOC 1 Shallow

MW-13 AOC 2 Shallow

Analytical Results (micrograms per liter)

Well 
Identification

Area of 
Concern

Water-
Bearing 

Zone
Sample 

Identification Sample Date
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Lakewood, Washington
Farallon PN: 188-002
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SVE-12-041310 4/13/2010 0.37 10 <0.20 <0.20 0.47 <0.20
SVE-12-110911 11/9/2011 0.24 11 <0.20 <0.20 4.4 <0.20
SVE-12-080912 8/9/2012 0.26 12 <0.20 <0.20 5.9 <0.20
SVE-12-061213 6/12/2013 <0.20 6.4 <0.20 <0.20 4.1 <0.20
SVE-12-012916 1/29/2016 <0.20 1.7 <0.20 <0.20 <0.20 <0.20
MW2-082008 8/20/2008 <0.20 14 <0.20 <0.20 <0.20 <0.20
MW2-021209 2/12/2009 <0.20 14 <0.20 <0.20 <0.20 <0.20
Dup2-021209 2/12/2009 <0.20 14 <0.20 <0.20 <0.20 <0.20
MW2-100109 10/1/2009 <0.20 9.2 <0.20 <0.20 <0.20 <0.20
MW2-041310 4/13/2010 <0.20 5.1 <0.20 <0.20 <0.20 <0.20
MW-2-110410 11/4/2010 <0.20 10 <0.20 <0.20 <0.20 <0.20
MW-2-020111 2/1/2011 <0.20 13 <0.20 <0.20 0.54 <0.20
MW-2-050411 5/4/2011 <0.20 12 <0.20 <0.20 0.51 <0.20
MW-2-080211 8/2/2011 <0.20 11 <0.20 <0.20 0.45 <0.20

MW-2-1108211 11/8/2011 <0.20 12 <0.20 <0.20 0.32 <0.20
MW-2-011012 1/10/2012 <0.20 11 <0.20 <0.20 0.44 <0.20
MW-2-021312 2/13/2012 <0.20 11 <0.20 <0.20 0.39 <0.20

MW-2 4/10/2012 <0.20 6.7 <0.20 <0.20 0.34 <0.20
MW-2-061213 6/12/2013 <0.20 4.6 <0.20 <0.20 <0.20 <0.20
MW-2-012816 1/28/2016 <0.20 7.5 <0.20 <0.20 <0.20 <0.20

MW-14-101308 10/13/2008 <0.20 24 <0.20 <0.20 3.5 <0.20
MW-14-021209 2/12/2009 <0.20 22 <0.20 <0.20 2.0 <0.20
MW-14-100109 10/1/2009 <0.20 23 <0.20 <0.20 2.2 <0.20
MW-14-041310 4/13/2010 <0.20 22 <0.20 <0.20 2.2 <0.20
MW-14-110410 11/4/2010 <0.20 29 <0.20 <0.20 3.4 <0.20

MW-14-110410-X 11/4/2010 0.21 30 <0.20 <0.20 3.7 <0.20
MW-14-020111 2/1/2011 <0.20 24 <0.20 <0.20 2.7 <0.20
MW-14-050411 5/4/2011 <0.20 30 <0.20 <0.20 3.8 <0.20
MW-14-080311 8/3/2011 <0.20 25 <0.20 <0.20 2.4 <0.20
MW-14-110811 11/8/2011 <0.20 26 <0.20 <0.20 2.2 <0.20
MW-14-011012 1/10/2012 <0.20 24 <0.20 <0.20 2.2 <0.20
MW-14-021312 2/13/2012 <0.20 11 <0.20 <0.20 1.6 <0.20
MW-14-061213 6/12/2013 <0.20 10 <0.20 <0.20 0.75 <0.20
MW-14-012816 1/28/2016 <0.20 11 <0.20 <0.20 1.3 <0.20

Well Identification

MW-14 (Deep Water-Bearing 
Zone)

Analytical Results (micrograms per liter)1

Sample Identification

SVE-12 (Shallow Water-Bearing 
Zone)

Sample Date

MW-2 (Deep Water-Bearing 
Zone)
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Well Identification

Analytical Results (micrograms per liter)1

Sample Identification Sample Date
MW20-093009 9/30/2009 <0.20 33 <0.20 <0.20 0.43 <0.20
MW20-041310 4/13/2010 <0.20 33 0.21 <0.20 0.47 <0.20
MW-20-110410 11/4/2010 0.27 30 <0.20 <0.20 0.36 <0.20
MW-20-020111 2/1/2011 <0.20 19 <0.20 <0.20 0.22 <0.20
MW-20-050311 5/3/2011 <0.20 29 <0.20 <0.20 0.40 <0.20
MW-20-080311 8/3/2011 <0.20 30 <0.20 <0.20 0.46 <0.20
MW-20-110811 11/8/2011 <0.20 24 0.20 <0.20 0.25 <0.20
MW-20-051112 5/11/2012 <0.20 28 <0.20 <0.20 0.31 <0.20
MW-20-061312 6/13/2012 <0.20 26 <0.20 <0.20 0.36 <0.20
MW-20-080912 8/9/2012 <0.20 22 <0.20 <0.20 0.24 <0.20
MW-20-061213 6/12/2013 <0.20 20 <0.20 <0.20 <0.20 <0.20
MW-20-012916 1/29/2016 <0.20 20 <0.20 <0.20 <0.20 <0.20
MW22-100109 10/1/2009 <0.20 20 <0.20 <0.20 1.6 <0.20
MW22-041210 4/12/2010 <0.20 19 <0.20 <0.20 1.4 <0.20

FD-041210 4/12/2010 <0.20 19 <0.20 <0.20 1.5 <0.20
MW-22-110410 11/4/2010 <0.20 18 <0.20 <0.20 1.2 <0.20
MW-22-020111 2/1/2011 <0.20 12 <0.20 <0.20 0.59 <0.20
MW-22-050411 5/4/2011 <0.20 15 <0.20 <0.20 0.94 <0.20
MW-22-080311 8/2/2011 <0.20 13 <0.20 <0.20 0.61 <0.20
MW-22-110811 11/8/2011 <0.20 14 <0.20 <0.20 0.65 <0.20
MW-22-061213 6/12/2013 <0.20 12 <0.20 <0.20 0.45 <0.20

5 5 163 1603 4003 0.2
NOTES:
Results in bold denote concentrations exceeding applicable cleanup levels. AOC = Area of Concern
< denotes analyte not detected at or exceeding the reporting limit listed.
1 Analyzed by U.S. Environmental Protection Agency Method 8260B/C.
2 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels for Groundwater, Table 720-1 
of Section 900 of Chapter 173-340 of the Washington Administrative Code, as revised 2013.
3 MTCA Cleanup Levels and Risk Calculations, Version 3.1, Standard Method B Values for Groundwater, 
https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx

MTCA Cleanup Levels2

MW-20 (Deep Water-Bearing 
Zone)

MW-22 (Deep Water-Bearing 
Zone)
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Total Dissolved Total Dissolved
— 9/12/2014
— 10/30/2014
— 1/28/2016

MW-31-091214 9/12/2014 39 20 350 9.6
MW-31-103014 10/30/2014 — 19 — 5.5
MW-31-012716 1/27/2016 31 15 450 3.7
MW-32-091214 9/12/2014 9.1 <3.0 7.9 <1.0
MW-32-012816 1/28/2016 3.2 <3.0 2.1 <1.0

MW-33 Shallow MW-33-012916 1/29/2016 <3.0 <3.0 <1.0 <1.0

MW-34 Shallow MW-34-012916 1/29/2016 <3.0 <3.0 <1.0 <1.0
MW12-101408 10/14/2008 11 8.2 50 29
MW12-020609 2/6/2009 15 18 22 6.1
MW12-011310 1/13/2010 9.2 9.3 6.8 7.1
MW12-041310 4/13/2010 9.1 9.1 4.5 3.5
MW12-111910 11/19/2010 7.7 — 14 —
MW12-020111 2/1/2011 11 — 6 —
MW12-050311 5/3/2011 16 12 11 —
MW12-080211 8/2/2011 8.6 6.5 35 25

MW-12-1110211 11/10/2011 9.5 — 22 —
MW-12-061313 6/13/2013 8.4 8.4 17 13
MW-12-091214 9/12/2014 16 7.1 59 12
MW-12-012716 1/27/2016 11 8.6 21 3.7
MW12B-021209 1/12/2009 <3.3 — <1.1 —
MW-12B-012716 1/27/2016 2.9 <3.0 1.2 <1.0

MW9-082008 8/20/2008 — <3.0 — <1.0
MW-9-012816 1/28/2016 <3.0 <3.0 <1.0 <1.0

NOTES:
Results in bold denote concentrations exceeding applicable cleanup levels. AOC = Area of Concern
— denotes sample not analyzed
1Analyzed by U.S. Environmental Protection Agency Method 200.8.
2Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels for Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington 
Administrative Code, as revised 2013.

MW-12 Shallow

Dry -- No Groundwater Sample Collected
MW-30 Shallow

Dry -- No Groundwater Sample Collected

MW-31 Shallow

MTCA Method A Cleanup Levels2 5 15

MW-12B Deep

Dry -- No Groundwater Sample Collected

MW-32

Sample Date

Analytical Results (micrograms per liter)1

Arsenic LeadWater-Bearing 
Zone

Shallow

MW-9 Shallow

Well Identification Sample Identification



Table 5
Soil Analytical Results for AOC 5

Lakeview Facility
Lakewood, Washington
Farallon PN: 188-002
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Arsenic Lead

MW-30-3.0 9/9/2014 3 <15 20

MW-30-29.0 9/9/2014 29 <11 31

MW-30-37.0 9/9/2014 37 <12 <5.8

MW-31-3.0 9/8/2014 3 <11 <5.5

MW-31-45.0 9/8/2014 45 <11 49

MW-31-55.0 9/8/2014 55 <12 11

MW-32-3.0 9/8/2014 3 <12 9.4

MW-32-37.0 9/8/2014 37 <11 <5.3

MW-32-45.0 9/8/2014 45 <12 <6.2

MW-33-1.5-012516 1/25/2016 1.5 <12 33

MW-33-22.5-012516 1/25/2016 22.5 <11 <5.6

MW-33-43.0-012516 1/25/2016 43 <11 <5.3

MW-34-2.5-012516 1/25/2016 2.5 <12 28

MW-34-22.5-012516 1/25/2016 22.5 <11 <5.7

MW-34-41.5-012516 1/25/2016 41.5 <11 <5.4

SS-9 (MW-12) SS9-28-100208 10/2/2008 28 <11 28

MW-12B MW12B-012109-33 1/21/2009 33 <12 46

SS-7 SS7-15-100108 10/1/2008 15 <12 10

TP-1 TP1-020309-6 2/3/2009 6 <12 14

TP-2 TP2-020309-6 2/3/2009 6 <13 98

TP-3 TP3-020309-3 2/3/2009 3 <11 18

TP-4 TP4-020309-7 2/3/2009 7 <13 15

TP-5 TP5-020309-7 2/3/2009 7 <11 13

TP-6 TP6-020309-14 2/3/2009 14 15 51

TP-7 TP7-020309-10 2/3/2009 10 <11 <5.7

TP-8 TP8-020309-4 2/3/2009 4 <11 10

TP-9 TP9-020309-5 2/3/2009 5 <11 21

TP-10 TP10-020309-6 2/3/2009 6 <11 <5.3

20 250
NOTES:
< denotes analyte not detected at or above the reporting limit listed. AOC = Area of Concern
1 Depth in feet below ground surface (bgs).
2Analyzed by U.S. Environmental Protection Agency (EPA) Method 6020/6010C.
3 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Method A Soil Cleanup Levels for Unrestricted Land Uses, Table 740-1 of Section 900 of Chapter 173-
340 of the Washington Administrative Code, as revised 2013.

MW-32

MW-31

MW-30

Test Pits

MTCA Method A Cleanup Levels3

MW-34

MW-33

Borings

Analytical Results (milligrams per kilogram)2

Boring/Monitoring 
Well Identification

Sample 
Identification Sample Date

Depth 
(feet bgs)1



Table 6
Natural Attenuation Parameters and Geochemical Indicators

Lakeview Facility
Lakewood, Washington
Farallon PN: 188-002
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(mg/l)  (Degrees Celsius) (mS/cm) (mV)

MW9-020309 2/3/2009 1.54 6.75 11.56 0.333 125.0
MW-9-012816 1/28/2016 0.99 6.53 12.97 0.202 204.0
MW12-020609 2/6/2009 0.35 9.15 9.90 0.714 -99.5
MW-12-012716 1/27/2016 2.77 8.74 13.87 0.439 -191.0

MW-31 MW-31-012716 1/27/2016 1.72 11.44 14.00 0.648 -38.0
MW-32 MW-32-012816 1/28/2016 5.15 5.84 13.49 0.117 260.0
MW-33 MW-33-012916 1/29/2016 5.09 6.37 11.34 0.086 230.0
MW-34 MW-34-012916 1/29/2016 4.99 6.23 12.98 0.066 239.0

MW12B-021209 2/12/2009 5.41 7.07 11.35 0.243 105.9
MW-12B-012716 1/27/2016 5.84 7.15 13.72 0.167 -61.0

NOTES:
1Collected using a YSI or HORIBA multimeter and flow-through cell. mg/l = milligrams per liter

mS/cm = milliSiemens per centimeter specific conductance units
mV = millivolt units for measurement of oxidation-reduction potential (ORP)

MW-12B

Well Identification
Sample 

Identification Sample Date

Specific 
Conductance1 ORP1

MW-9

MW-12

pH1 Temperature1
Dissolved 
Oxygen1
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  CHART 

RESPONSE TO LETTER REGARDING ECOLOGY COMMENTS AND 
CORRECTIONS ON FARALLON MEETING SUMMARY 

Lakeview Facility 
Lakewood, Washington 

Farallon PN:  188-002 



Chart 1
TCE in Groundwater Concentration Trends

Lakeview Facility
Lakewood, Washington
Farallon PN: 188-002
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MW-2 (Deep Water-Bearing Zone)
MW-14 (Deep Water-Bearing Zone)
MW-20 (Deep Water-Bearing Zone)
MW-22 (Deep Water-Bearing Zone)
SVE-12 (Shallow Water-Bearing Zone)
MTCA Method A Cleanup Level for TCE
Remediation System Startup (November 2010)
AS system shut down (March 2013)
SVE system shut down (September 2014)
Trend Line MW-2
Trend Line MW-14
Trend Line MW-20
Trend Line MW-22
Trend Line SVE-12

MTCA=Washington State Model 
Toxics Control Act
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ATTACHMENT A 
ECOLOGY LETTERS 

RESPONSE TO LETTER REGARDING ECOLOGY COMMENTS AND 
CORRECTIONS ON FARALLON MEETING SUMMARY  

Lakeview Facility  
Lakewood, Washington  

 
Farallon PN:  188-002 



ECOLOGY COMMENTS AND CORRECTIONS ON FARALLON MEETING SUMMARY  
 
Thank you for meeting with Farallon on December 16, 2015 and discussing cleanup action at the 
Woodworth Lakeview Facility (VCP ID NO: SW 1012).  As a follow up, provided herein is a brief summary 
of the meeting and work elements to be implemented to meet the requirements for the No Further 
Action determination for the facility. 
 
Ecology representatives included: Jason Cook, Nnamdi Madakor, Steve Teel, Sue La Voie, Richelle Perez, 
and Eugene Radcliff (on the phone).   

Farallon representing Woodworth Capital, Inc.: Peter Jewett and Brani Jurista 

 Farallon understands that Eugene Radcliff may take over site management duties from Jason 
Cook. 

 Discussed site and project history, the conceptual site model, and exposure pathways. 

 Considered splitting the property into 3 separate VCP sites. 

 Issues not discussed during meeting but arose subsequently after non-billable review of project 
documents by Eugene Radcliff (ER). 

Based on the discussions with Ecology and the comments in Ecology’s October 6, 2015 Opinion Letter, 
Farallon will prepare a Work Plan to complete the following scope of work: 

Area of Concern (AOC) 1, 2, and 3 (Petroleum) 

 The existing VCP Site identification is to be used to obtain an NFA for these 3 areas. 

 Monitoring Wells MW- 11, MW-13, and MW-24 were not screened at the proper interval to 
confirm compliance with applicable MTCA Method A Groundwater Cleanup Levels (CULs). (ER)   

 From Farallon’s April 14, 2014 Focused Feasibility Study And Disproportionate Cost analysis Report 
and  March 28, 2011 Soil Excavation Cleanup Action Report Completion Report, the Boring Log for 
MW-13 does match the well screen data for supplied in Table 5.  (ER) 

 Groundwater analysis for diesel-range (TPH-D) and oil-range (TPH-O) hydrocarbons using NWTPH-
Dx with a silica gel/acid cleanup is not allowed (except in limited cases).  All future NWTPH-Dx 
groundwater sample analyses are to be run without the silica gel/acid cleanup. (ER) 

 Farallon sampled 127 soil samples from Area 1, Area 2, and Area 3.  Of those samples, 40 sample 
results exceeded the applicable MTCA Method A CULs for diesel-range and/or oil-range 
hydrocarbons.  Only one sample each from Areas (AOCs) 2 and 3 were sampled for carcinogenic 
polychlorinated aromatic hydrocarbons (cPAHs) and no samples were analyzed for 
polychlorinated biphenyls (PCBs).  These cPAH samples were collected from soils samples that did 
not have diesel-range and oil-range hydrocarbons above the applicable CULs but were detected 
above the reporting limits.  No soil sample was collected nor analyzed for cPAHs in AOC 1.  Ecology 
does not consider two samples being analyzed for cPAHs as adequate, let alone representative, 
of the areas investigated.  PAHs and PCBs are commonly found in asphalt, asphalt sealants, and 

Commented [TS(1]: The purpose of the summary is not 
to act as a NFA or Likely NFA Opinion. 

Commented [er2]: Ecology considers this a possible 
scenario as long as contamination from the three areas is 
not comingled.  This option would simplify the review 
process and make the project more manageable for a VCP 
site manager. 
 



reclaimed asphalt, please provide a rationale for not evaluating theses constituents of concern 
(COCs). (ER) 

 Provide images or elevation drawings of the completed excavations. (ER) 

 New wells will have to be installed in AOCs 1, 2, and 3. (ER) 

 Groundwater COCs are TPH-D and TPH-O (without silica gel cleanup), cPAHs, and PCBs. (ER) 

 Ecology concurs agrees that Farallon may request review of the cleanup for AOC 1, 2, & 3 by 
compiling the data and requesting an opinion that the cleanup action at these areas are sufficient 
for an NFA for AOC 1 through 3. 

 Prepare a request to obtain an NFA for AOC 1 through 3. 

AOC 4 (TCE) 

 Further TCE source identification in the area of the reported WSDOT mobile lab location 

o The TCE MTCA Method B Groundwater CUL is 4 micrograms per liter (see online CLARC 
Guidance). 

 Soil sample collection in the TCE source area (see Ecology’s comment #1 from the Opinion 
Letter) 

o Quarterly groundwater sampling (see Ecology’s comment #2 from the Opinion Letter).  ).  
In addition, no demonstration has be provided to confirm that natural attenuation is 
indeed occurring at the Site.  Missing from the discussion are a plume stability analysis, 
geochemical indicators, and long-term groundwater data to substantiate that 
assumption. (ER) 

o Perform enhanced a soil gas survey of the TCE source area (see also Ecology’s comment 
#3 from the Opinion Letter). 

o Based on the conceptual discussion at the meeting, Ecology recommended additional 
discussion in the feasbility study based on the results of further source identification such 
as adding alternatives remedies or including more discussion of the geology that justifies 
the use of specific alternatives.  

o . 

o If the soil gas survey indicates potential source area(s), collect soil samples from the 
aquitard (12 to 20 feet bgs) below the shallow perched water-bearing zone. 

o Sufficiently characterize the interrelationship between the shallow, deep, and regional 
aquifers (see Ecology comment #7 from the Opinion Letter). 

 Industrial Water Well 

Commented [er3]: Ecology does not agree that Farallon 
should request a review of the cleanup for AOC 1, 2, and 3 
at this time.  Diesel-range and oil-range hydrocarbons plus 
cPAHs in groundwater in these areas have not been 
adequately characterized.  Please address all comments 
above and provide Ecology with a work plan for review and 
comment. (ER) 
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Further Action Opinion Letter). 
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o Perform aquifer test for the regional aquifer and the deep water-bearing zone (pump 
from industrial water well and monitor response in deep water-bearing zone wells). 

o Ecology agrees that additional data can be collected before deciding on whether or not 
the industrial water well be decommissioned (Ecology comment #4 from the Opinion 
Letter). 

o If there is response, perform a Wellhead Protection Area modeling in order to determine 
an appropriate location for a replacement industrial well and then decommission the 
existing industrial well and install a replacement well. 

o Please reconcile the two statements from the Focused Feasibility Study And 
Disproportionate Cost Analysis Report dated April 14, 2014. First, in Section 4.2, 
“Shallow and deep groundwater at the Site were impacted by the releases of TCE 
attributed to past operations and practices of using TCE in the asphalt-testing process by 
a former WSDOT mobile testing laboratory.”  And the second statement in Section 4.4.2, 
” Off-Site sources of TCE that may be affecting groundwater in shallow and deep water-
bearing zones on the Site are defined by the detection of TCE at concentrations less 
than the MTCA Method A cleanup level in up-gradient monitoring wells MW-1, MW-15, 
and MW 29 (Figure 6).”  If there is evidence to support the second statement then 
please provide it to Ecology for review.  Ecology suggests installing a deep and shallow 
well up gradient of the Site between the assumed off-Site source and the Woodworth 
Site to aid in that determination. 
 

 Vapor Intrusion 
o Ecology agrees with Farallon’s explanation and sufficiency of assessment  based on the 

following: 

 Currently there are no buildings for human occupancy or residences within 100 
feet from the TCE groundwater plume. 

 Site currently is used as an industrial facility and it is zoned industrial.  TCE 
concentrations in shallow groundwater do not exceed the industrial Method C 
screening level and therefore vapor intrusion is an incomplete pathway. 

 The results of the proposed soil and soil gas sampling from the TCE source area are important in 
evaluating the potential for vapor intrusion at the Site for both current and future land use 
scenarios.   

 Prepare a new VCP application for AOC 4 (the TCE area). 

 Following the collection of all supplemental RI data requested by Ecology, pPrepare an addendum 
to the Focused Feasibility Study/Disproportionate Cost Analysis Report (FFS/DCA Report) to 
modify/update the vapor intrusion assessment based on the above and include additional cleanup 
alternatives for TCE in soil (if detected) and shallow groundwater. 

AOC 5 (Arsenic and Lead) 
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 Define the full extent of the total arsenic and lead groundwater plume (see Ecology comment #5 
from the opinion letter).  Install 2 monitoring wells along the northern property boundary in the 
shallow water-bearing zone northeast and northwest of monitoring well MW-31. Install additional 
wells as necessary to delineate the plume. 

 Please provide geochemical data to support assertion that “fill material may have created 
geochemical reducing conditions.”  

 

 Please provide a new AOC 5 map depicting monitoring well, boring, ASV well, and test pit locations 
on a base map indication the elevation of the sampling locations.  This is needed to help determine 
what, if any impacts, depth of fill and its distribution may have had on releasing metals to 
groundwater contributing to elevated metal concentrations in groundwater.  Lidar images are 
available for the Site. 

 Collect a grab groundwater sample from the off-property area to the east.  

 Sample groundwater for total and dissolved arsenic and lead at the two new wells and in the 
existing groundwater wells during quarterly sampling. 

 Prepare a new VCP application for AOC 5. 

 If the extent of arsenic and lead is defined, prepare an addendum to the FFS/DCA Report and 
request a Conditional NFA with Environmental Covenant prohibiting the use of groundwater 
within AOC 5. 

Focused Feasibility Study/Disproportionate Cost Analysis (FFS/DCA) 
 

1. The FFS/DCA should be put on hold.  

2. Once Ecology has determined the contamination is characterized and fully defined prepare an 
addendum to the FFS/DCA for Ecology review.  Ecology will make the final determination on all 
proposed applicable CULs, proposed COCs, proposed remedial alternative and disproportionate 
cost analysis, all proposed points of compliance, proposed reasonable restoration time frames, 
types of institutional or engineered controls. 

3. Modify/update the vapor intrusion assessment based on the above comments and additional 
investigations and include any revisions to the cleanup alternatives for TCE in soil (as needed) 
and shallow groundwater. 

Other Items of Note 
 

1) Please review reports for typos or other erroneous text or data.  These items cause confusion 
and delays in our review process. 

a) Please explain the reference in Focused Feasibility Study And Disproportionate Cost Analysis 
Report dated April 14, 2014 on page 1-1, second paragraph, last sentence “The selected 
cleanup action approved by the Washington State Department of Ecology (2010; 2011) was 
implemented between 2010 and 2013 by the former owner of the Site, Woodworth and 
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Company, Inc., as an independent remedial action under the Ecology Voluntary Cleanup 
Program (VCP Identification No. NW 2600)”. 

b) Table 3 in FFS/DCA is listed as “Soil Analytical Results for AOC 5” when data was clearly 
referring to AOC 4. 

c) Laboratory reports being inserted into FFS/DCA upside down. 

2) Maps were vague, in some cases, lacking sufficient detail or narrative to fully or clearly depict 
what information was intended to be displayed.  If the data presented is not clear then too 
much time is wasted by the reviewer trying to decipher the data and re-interpret the 
presentation, which should be able to stand alone.  For instance: 

a) The 2015 FFS/DCA geologic representation of cross-section D-D’ cannot be supported by 
the data points used.  The spatial distribution of the data points is much greater than 
geologic structures expected from this geologic depositional regime; too much detail could 
be missed. 

b) Figure 3 from the 2011 Soil Excavation Cleanup Action Report, the figure was unclear when 
depicting the excavation bottom.  The narrative was also not clear as to the bottom depth 
across the excavation at specific locations.  The reader is left with left to wonder if all the 
contaminated soil was excavated.  Did the bottom vary in depth to coincide with the soil 
contamination?  Some of the soil confirmation data points were questionable because of 
the widespread distance from (clean and dirty) sample locations, as providing supportable 
evidence that the contamination had been removed.  Photos of the excavations would 
provide clarity to the how the excavation was completed.   

3) All groundwater elevation data must be referenced using the NAVD88.  The Table 2 footnote 
from the 2015 FFS/DCA indicates that the datum used was the NGVD29. 

4) All analytical data collected after August 1, 2005 must be uploaded into Ecology’s 
Environmental Information Management (EIM) System. 

5) Ecology does not agree with your in the 2015 FFS/DCA assessment of the shallow groundwater 
as nonpotable.  Please review the criteria set forth in WAC 173-340-720(2)(b)(i) when 
attempting to make a determination of whether Ecology views a groundwater as potable.  
Please apply all relevant criteria stated in WAC 173-360 when attempting to make this 
determination.  Ecology has made no such determination. 

6) When stamping a Report with a professional seal, please make sure the professional is 
currently licensed and up to date with the requirements of the Department of Licensing. 
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ATTACHMENT B 
BORING LOGS 

RESPONSE TO LETTER REGARDING ECOLOGY COMMENTS AND 
CORRECTIONS ON FARALLON MEETING SUMMARY 

Lakeview Facility 
Lakewood, Washington 

Farallon PN:  188-002 





Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):

Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:

S
a
m
p
le
 A
n
a
ly
z
e
d

Lithologic Description

0

5

10

15

20

25

%
 R
e
c
o
v
e
ry Boring/Well

Construction
Details

Page 1 of 1

Logged By:

D
e
p
th
 (
fe
e
t 
b
g
s
.)

B
lo
w
 C
o
u
n
ts
 8
/8
/8

Boring Abandonment:

Drive Hammer (lbs.):

U
S
C
S

U
S
G
S
 G
ra
p
h
ic

Client:

Project:

Location:

Total Well Depth (ft bgs):

P
ID
 (
p
p
m
*)

S
a
m
p
le
 I
n
te
rv
a
l

Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite
seal

10/20 sand
pack

2" diam
PVC casing

0.010 slot
PVC well
screen

Bentonite
plug

Poorly-graded sand with gravel (Sand 60%, gravel 40%), fine sand,
coarse gravel, tan, loose, dry, no odor

Gravelly silt with sand (Silt 50%, gravel 30%, sand 20%), coarse
gravel, fine sand, tan, soft, moist, oily- odor in gray-stained clumps of
sand, no sheen

2.5-5' bgs: moist, no odor, no sheen

Poorly graded gravel with sand (Gravel 60%, sand 40%), coarse
gravel, fine sand, gray, loose, wet, solvent-like odor

Gravelly silt with sand (Silt 50%, gravel 30%, sand 20%), coarse
gravel, fine sand, tan, soft, moist, no odor

Poorly graded gravel with sand (Gravel 60%, sand 40%), coarse
gravel, fine sand, gray, loose, wet, no odor

Gravelly silt with sand (Silt 50%, gravel 30%, sand 20%), coarse
gravel, fine sand, tan, soft, moist, no odor

Gravelly silt (Silt 60%, gravel 40%), coarse, gray, stiff, moist, no odor

Gravelly silt with sand (Silt 50%, gravel 30%, sand 20%), coarse
gravel, fine sand, gray, medium stiff, wet, no odor

284.97

SS6-2.5-100708
 @ 0945

SS6-11-100708
 @ 1000

SS6-17-100708
 @ 1020

Woodworth Lakeview Facility

Lakewood, WA

MW13 / SS6

10/07/08  0930

10/07/08 1200

Sonic LAR

Boart-Longyear

Jeremy Thompson

2

0.010

284.73

Concrete
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10/20 sand

Woodworth & Company, Inc.

188-001

Jon Peterson

Sonic core bag
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NA

NA
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Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:
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Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Cap
Concrete

Bentonite
Seal

Sand Pack

0.75-Inch
Diameter
0.010-Slot
Screen

0-3.5': Sandy gravel, fine gravel, fine sand, no odor (overburden
removed)

3.5-6.5': Silty sand with gravel (45% sand, 20% silt, 35% gravel), fine
to medium sand, fine to coarse gravel, gray, moist to wet, petroleum-
like odor, asphalt debris.

6.5-7.5': Silty gravel (50% gravel, 30%silt, 20% sand), fine to coarse
gravel, fine sand, gray to tan, odor and stain decreasing with depth,
absent by 7.5' bgs.

NA

Woodworth Lakeview Facility
Lakewood, Washington

MW-24

10/05/10 0830

10/05/10 1045

Power Probe

ESN-NW

Noel

3/4 inch
0.01

NA
Concrete

Bentonite

2-12

NA

Woodworth Capital, Inc.

188-002

J. Peterson

Macrocore

Direct Push

Rose to 4' bgs

7.5

NA5.5-7.5

NA

Auto

GP

SM

GM

7.5

Flush Mount
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Date/Time Completed:
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Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

%
 R
e
c
o
v
e
ry

Page 1 of 3

Logged By:

D
e
p
th
 (
fe
e
t 
b
g
s
.)

Drive Hammer (lbs.):

U
S
C
S

U
S
G
S
 G
ra
p
h
ic

Client:

Project:

Location:

Total Well Depth (ft bgs):

S
a
m
p
le
 I
n
te
rv
a
l

Sample ID

Boring/Well
Construction

Details

S
a
m
p
le
 A
n
a
ly
z
e
d

P
ID
 (
p
p
m
)

B
lo
w
 C
o
u
n
ts
 8
/8
/8

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

20

Lakeview Facility

Lakewood, WA

MW-30

9/9/14 @ 1030

9/9/14 @ 1415

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

Dry

70.0

NA

38.0

304.20'

2"

0.010

303.66'

28.0-38.0

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

0.0-1.1' bgs: Silty SAND with gravel Fill (65% sand, 20% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, light-brown, moist,
no odor, no sheen.  Subangular gravel.

1.1-4.9' bgs: SILT with gravel (60% silt, 35% gravel, 5% sand), fine to
coarse gravel, fine sand, black, moist, organic odor, no sheen.

4.9-6.8' bgs: Silty SAND with gravel (65% sand, 20% silt, 15% gravel),
fine to coarse sand, fine to coarse gravel, light-grey, moist, no odor,
no sheen.  Subrounded to subangular grey gravel.

6.8-10.5' bgs: Silty SAND with gravel (60% sand, 25% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, light-brown, moist,
no odor, no sheen.  Subrounded grey gravel.

10.5-11.8' bgs: Silty SAND with gravel (55% sand, 30% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, dark-grey, moist, no
odor, no sheen.  Subrounded grey gravel.

11.8-21.2' bgs: Silty SAND with gravel (60% sand, 20% silt, 20%
gravel), fine to medium sand, fine to coarse gravel, brown, moist, no
odor, no sheen.  Subrounded grey gravel, 3 to 4-inch cobbles 15 to
20-feet bgs.

21.2-24.1' bgs: Silty SAND with gravel (50% sand, 35% silt, 15%
gravel), fine to medium sand, fine to coarse gravel, dark-grey, moist,
no odor, no sheen.  Subrounded grey gravel.
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MW-30-23.0



Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

25

30

35

40

45

Lakeview Facility

Lakewood, WA

MW-30

9/9/14 @ 1030

9/9/14 @ 1415

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

Dry

70.0

NA

38.0

304.20'

2"

0.010

303.66'

28.0-38.0

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

24.1-27.5' bgs: SILT with gravel (75% silt, 10% sand, 15% gravel), fine
to coarse gravel, fine sand, greyish-brown, moist, no odor, no sheen.

27.5-28.5' bgs: Poorly graded SAND (90% sand, 5% silt, 5% gravel),
fine to medium sand, fine to coarse gravel, brown, moist, no odor, no
sheen.  Subangular grey gravel.

28.5-29.8' bgs: Sandy SILT (60% silt, 35% sand, 5% gravel), fine to
medium sand, fine to coarse gravel, brown, moist, slight odor, no
sheen.  Subrounded grey and black gravel.

29.8-34.5' bgs: Sandy SILT (60% silt, 35% sand, 5% gravel), fine to
medium sand, fine to coarse gravel, brown, moist, no odor, no sheen.
Subrounded grey and black gravel, and 6-inch round grey cobble at
32-feet bgs.

34.5-35.4' bgs: Sandy SILT (65% silt, 25% sand, 10% gravel), fine
sand, fine to coarse gravel, yellowish-brown, moist, no odor, no sheen.

35.4-37.5' bgs: Silty SAND (55% sand, 40% silt, 5% gravel), fine to
medium sand, fine to coarse gravel, brown, moist, no odor, no sheen.

37.5-44.3' bgs: SILT with gravel (80% silt, 5% sand, 15% gravel), fine
to coarse gravel, fine sand, dark-grey, moist, no odor, no sheen.
Subrounded gravel.

44.3-54.7' bgs: Well-graded GRAVEL with silt and sand (55% gravel,
25% silt, 20% sand), fine to coarse gravel, fine to coarse sand, light-
brown, moist, no odor, no sheen.  Black and grey subrounded gravel.
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Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

50

55

60

65

70

Lakeview Facility

Lakewood, WA

MW-30

9/9/14 @ 1030

9/9/14 @ 1415

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

Dry

70.0

NA

38.0

304.20'

2"

0.010

303.66'

28.0-38.0

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

54.7-64.5' bgs: Silty SAND with gravel (55% sand, 25% silt, 20%
gravel), fine to coarse sand, fine to coarse gravel, brown, moist, no
odor, no sheen.  Black and grey subrounded to subangular gravel.

64.5-66.5' bgs: SILT with gravel (60% silt, 30% gravel, 10% sand), fine
to coarse gravel, fine to coarse sand, brown, wet (driller added water),
no odor, no sheen.

66.5-70.0' bgs: Well-graded GRAVEL with silt and sand (70% gravel,
20% sand, 10% silt), fine to coarse gravel, fine to coarse sand, brown,
wet (driller added water), no odor, no sheen.
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Location:
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Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

20

25

30

Lakeview Facility

Lakewood, WA

MW-31

9/8/14 @ 1435

9/8/14 @ 1615

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

48'

60.0

NA

56.0

325.19'

2"

0.010

324.89'

46.0-56.0

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

0.0-1.6' bgs: Silty SAND with gravel Fill (65% sand, 20% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, light-brown, moist,
no odor, no sheen.  Subangular gravel.

1.6-3.8' bgs: Silty SAND with gravel Fill (60% sand, 25% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, brown, moist, no
odor, no sheen.

3.8-8.4' bgs: Silty SAND with gravel Fill (45% sand, 40% silt, 15%
gravel), fine to medium sand, fine to coarse gravel, grey, moist, no
odor, no sheen.

8.4-12.5' bgs: Silty SAND with gravel (50% sand, 30% silt, 20%
gravel), fine to medium sand, fine to coarse gravel, blackish-brown,
moist, slight organic odor, no sheen.  Wood debris.

12.5-16.5' bgs: SILT with gravel (65% silt, 20% gravel, 15% sand), fine
to coarse gravel, fine to medium sand, grey, hard, moist, no odor, no
sheen.

16.5-19.2' bgs: Silty SAND  (60% sand, 30% silt, 10% gravel), fine to
coarse sand, fine to coarse gravel, brown, moist, no odor, no sheen.

19.2-21.5' bgs: Sandy SILT with gravel (50% silt, 30% sand, 20%
gravel), fine sand, fine to coarse gravel, grey, moist, no odor, no
sheen.

21.5-22.5' bgs: Silty SAND  (70% sand, 25% silt, 5% gravel), fine to
coarse sand, fine to coarse gravel, light-brown, moist, no odor, no
sheen.

22.5-26.5' bgs: SILT with gravel (65% silt, 20% gravel, 15% sand), fine
to coarse gravel, fine sand, grey, moist, no odor, no sheen.  Observe
subround grey gravel, and 4-inch round cobbles 23 to 25 feet bgs.

26.5-32.1' bgs: SILT (90% silt, 5% sand, 5% gravel),fine to medium
sand, fine to coarse gravel, grey, moist, no odor, no sheen.
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Date/Time Completed:
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Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

35

40

45

50

55

60

Lakeview Facility

Lakewood, WA

MW-31

9/8/14 @ 1435

9/8/14 @ 1615

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

48'

60.0

NA

56.0

325.19'

2"

0.010

324.89'

46.0-56.0

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

32.1-34.3' bgs: SILT (95% silt, 5% gravel), fine to coarse gravel, grey,
moist, no odor, no sheen.

34.3-38.5' bgs: Silty SAND with gravel (65% sand, 20% silt, 15%
gravel), fine to medium sand, fine to coarse gravel, dark-grey, moist,
no odor, no sheen.  4 to 6-inch subrounded grey cobbles 35 to 38 feet
bgs.

38.5-39.2' bgs: Silty SAND  (65% sand, 30% silt, 5% gravel), fine to
medium sand, fine to coarse gravel, dark-grey, moist, no odor, no
sheen.

39.2-40.5' bgs: Rock (95% rock, 5% silt), grey, moiost, no odor, no
sheen.  4 to 6-inch subrounded grey cobbles.

40.5-44.5' bgs: Silty SAND with gravel (60% sand, 25% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, tan, moist, no odor,
no sheen.

44.5-45.5' bgs: Silty SAND with gravel (60% sand, 25% silt, 15%
gravel), fine to medium sand, fine to coarse gravel, black, moist, odor,
no sheen.  Yellow-brick debris.

45.5-47.5' bgs: SILT with gravel (80% silt, 15% gravel, 5% sand), fine
to coarse gravel, fine sand, reddish-tan, moist to slightly wet, no odor,
no sheen.

47.5-50.0' bgs: SILT (95% silt, 5% gravel), white, dry to moist, no
odor, no sheen. 4 to 6 inch subrounded to rounded  cobbles.

50.0-56.5' bgs: Silty SAND  (70% sand, 25% silt, 5% gravel), fine to
coarse sand, fine to coarse gravel, brown, wet, no odor, no sheen.

56.5-60.0' bgs: SILT (100% silt), grey, wet, no odor, no sheen.
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5
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25

Lakeview Facility

Lakewood, WA

MW-32

9/8/14 @ 0940

9/8/14 @ 1125

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

38'

50.0

NA

45.0

313.14'

2"

0.010

312.99'

35.0-45.0'

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

0.0-1.2' bgs: Silty GRAVEL with sand Fill (60% gravel, 20% silt, 20%
sand), fine to coarse gravel, fine to medium sand, brown, moist, no
odor, no sheen.  Subangular gravel.

1.2-2.3' bgs: Silty SAND with gravel Fill (65% sand, 20% gravel, 15%
silt), fine to coarse sand, fine to coarse gravel, dark-brown, moist, no
odor, no sheen.  Subangular gravel.

2.3-3.1' bgs: Silty SAND  (75% sand, 20% silt, 5% gravel), fine to
medium sand, fine to coarse gravel, tan, moist, no odor, no sheen.
Subrounded gravel.

3.1-6.5' bgs: Silty SAND with gravel Fill (65% sand, 20% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, brown, moist, no
odor, no sheen.  Subrounded to subangular black and grey gravel.

6.5-7.5' bgs: SILT (100% silt), brown, moist, no odor, no sheen.

7.5-11.0' bgs: SILT (100% silt), grey, moist, no odor, no sheen.
Medium plasticity.

11.0-12.8' bgs: Silty SAND with gravel (65% sand, 20% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, dark-brown, moist,
no odor, no sheen.

12.8-13.2' bgs: SILT (100% silt), tan, moist, no odor, no sheen.

13.2-13.6' bgs: Poorly graded SAND with silt  (90% sand, 10% silt),
fine to medium sand, tan, moist, no odor, no sheen.

13.6-14.6' bgs: Sandy SILT (60% silt, 40% sand),fine sand, greenish-
grey, moist, no odor, no sheen.

14.6-21.0' bgs: SILT (100% silt), tan, very moist, no odor, no sheen.

21.0-33.0' bgs: Well-graded GRAVEL (90% gravel, 5% silt, 5% sand),
fine to coarse gravel, fine to coarse sand, brown, moist, no odor, no
sheen.  Subrounded gravel, and 4 to 6-inch subrounded grey cobbles.
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Total Boring Depth (ft bgs):

Log of Boring:
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Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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Lakeview Facility

Lakewood, WA

MW-32

9/8/14 @ 0940

9/8/14 @ 1125

Terra Sonic

Holt Drilling

Brian Owen

Woodworth Capital, Inc.

188-002

Ken Scott

2.5' Poly Sac

Sonic

38'

50.0

NA

45.0

313.14'

2"

0.010

312.99'

35.0-45.0'

Flush Mount

NA

2/12 sand

Cement

Bentonite NA

NA

33.0-35.4' bgs: Silty SAND with gravel (65% sand, 20% silt, 15%
gravel), fine to coarse sand, fine to coarse gravel, tan, moist, no odor,
no sheen.

35.4-37.8' bgs: Well-graded GRAVEL with sand (75% gravel, 20%
sand, 5% silt), fine to coarse gravel, fine to coarse sand, brown, moist,
no odor, no sheen.  Subrounded grey and black gravel.  4 to 6-inch
subrounded grey cobbles 37 to 40-feet bgs.

37.8-50.0' bgs: Poorly graded SAND (90% sand, 5% silt, 5% gravel),
fine to medium sand, fine to coarse gravel, brown, wet, no odor, no
sheen.
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