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1.0  INTRODUCTION 
 
The Clear Lake Industrial Park is located at 12785 State Route 9 and 12827 South Front Street 
in Clear Lake, Washington. The east-adjoining property, which is also considered part of the 
regulatory “site,” is located at 12713 Sawyer Court in Clear Lake. Please refer to Figure 1, 
“Vicinity Map.” Associated Earth Sciences, Inc. (AESI) has performed this ground water 
monitoring event at client request. Fourteen ground water sampling events have previously 
been performed by AESI and others from the existing monitoring well network at the site. The 
fifteenth ground water sampling event (and the third event in 2014) is summarized herein.  
 
1.1  Site Description 
 
The property is located within the city limits of Clear Lake, Skagit County, Washington. The site 
is located in Section 1, Township 34 North, Range 4 East on Tax Parcels P74820, P74823, 
P74826, P74833, and P23293. The site is situated on the northeast corner of the intersection of 
State Route 9 and South Front Street. The surrounding properties include: 
 
North of site: Jackson Street, beyond which are several single-family residences. 

East of site: Clear Lake. 

South of site: Several single-family residences to the west, and Clear Lake to the east. 

Southwest of site:  South Front Street, beyond which is a single-family residence. 

West of site: The intersection of South Front Street and State Route 9, beyond which is 
vacant land. 

Northwest of site:  From south to north the Clear Lake General Store, several single-family 
residences, and the Clear Lake Fire Department. 

 
1.2  Project Background 
 
Previous subsurface investigations at the site by others identified releases of chlordane to the 
soil and ground water at the site. Several subsurface investigations and remedial excavations 
have historically been performed by others at the site. Although the adversely-affected soils 
have been successfully removed from the subject property, residual ground water impacts 
remain on the site and east-adjoining property. The subject property was formerly enrolled 
into Washington State Department of Ecology’s (Ecology’s) Voluntary Cleanup Program (VCP) 
and a No Further Action (NFA) determination from Ecology was obtained for the subject 
property in 2004 after the placement of a Restrictive Covenant on the site that restricted 
exposure to the affected ground water. No such covenant was placed on the east-adjoining 
property, which was not included in the NFA. After a periodic review conducted by Ecology in 
2011, the NFA was rescinded by Ecology since the institutional control in place (the Restrictive 
Covenant) was deemed ineffective in restricting exposure to the adversely-affected ground 
water on the east-adjoining property. 
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Subsequent subsurface characterization work was performed by others at the subject and 
east-adjoining properties in 2012 and 2013. The subject property has since been re-enrolled in 
the VCP program and the recent studies submitted to Ecology in an effort to reinstate the NFA 
by placing an additional Restrictive Covenant on the east-adjoining property.  
 
A Remedial Investigation was performed by AESI in 2014, the results of which successfully 
defined the vertical and horizontal extents of the chlordane contaminated ground water and 
revealed that the chlordane is present in the ground water in discontinuous hot spots rather 
than one plume. In addition, chlordane concentrations in the ground water in the existing wells 
that were sampled were below the U.S. Environmental Protection Agency (EPA) and State 
Maximum Contaminant Level (MCL) of 2 micrograms per liter (µg/L). AESI also prepared a 
Disproportionate Cost Analysis to illustrate that the MCL should be accepted as the site-specific 
ground water cleanup level (rather than the Model Toxics Control Act [MTCA] Method B 
cleanup level of 0.25 µg/L), and that the cost of active remediation or monitored natural 
attenuation without the use of an institutional control (Restrictive Covenant) outweighed the 
benefits of such an approach.  
 
Ecology determined that there was no clear downward trend in chlordane concentrations at 
the site, despite the documented decreases in chlordane concentrations (e.g., from 17 to 
0.326 µg/L since 1996 in MW-3). Furthermore, although Ecology concurred with the use of the 
MCL as the site-specific cleanup level, it suggested that active cleanup would be recommended 
at the site, even though the most recent concentrations were all below the MCL. Based on 
communications with the Ecology Project Manager, it appears that Ecology is concerned that 
the concentrations may increase to levels above 2 µg/L over the next few rounds of 
monitoring. 
 
Therefore, at client request, AESI collected and analyzed ground water samples from nine of 
the thirteen existing on-site ground water monitoring wells. This report summarizes AESI’s 
ground water monitoring activities from August 2014. 
 
 

2.0  MONITORING WELLS 
 
A release of chlordane to the soil and ground water was identified at the site during several 
subsurface investigations performed by others beginning in 1994. Fourteen ground water 
monitoring wells (MW-1 through MW-14) were installed and sampled at the subject and 
east-adjoining properties during various subsurface investigations performed by others from 
1995 through the present. Monitoring well MW-5 was subsequently decommissioned since its 
integrity was suspected to have been compromised. Based on calculations of the historical 
ground water elevation data, the historical ground water flow directions have been measured 
to the northwest or north-northwest.  
 
Well completion information for these wells is summarized in Table 1. The approximate 
locations of the monitoring wells are shown on the attached Figure 2, “Site Plan.” 
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Table 1 
Well Survey Data 

 

Site ID Completion Date Borehole Depth(2) (feet)  Top of Casing Elevation (feet) 
MW-1 4/25/1995 17 41.83 
MW-2 4/25/1995 20 47.37 
MW-3 4/19/1996(1) 17.72(3) 47.14 
MW-4 2/2/1999(1) 20 44.49 
MW-6 4/19/1996(1) Unknown 41.415 
MW-7 2/2/1999(1) Unknown 41.585 
MW-8 9/10/2012 12 45.70 
MW-9 9/10/2012 12 44.775 
MW-10 9/10/2012 12 43.15 
MW-11 9/10/2012 15 46.42 
MW-12 5/24/2013 20 46.035 
MW-13 5/24/2013 20 44.79 
MW-14 5/24/2013 20 43.225 

(1) Completion dates are unknown. The date listed is the first known date the monitoring well was sampled. 
(2) Depths are below ground surface.  
(3) Construction details for the well are unknown. The depth listed is the depth of the well measured on June 17, 2014. 

 
 

3.0  GROUND WATER MONITORING PROGRAM 
 
The most recent ground water sampling event was performed in August 2014, and represents 
the fifteenth sampling event at the site since discovery of the release and the third one of 
2014. Not all of the monitoring wells were sampled during each of the 13 events; monitoring 
wells MW-1 and MW-3 have been sampled the most often, likely due to the fact that the 
highest chlordane concentrations have historically been detected in those wells. Ground water 
condition and quality during both the wet and dry seasons have historically been represented. 
 
3.1  Ground Water Elevation Monitoring 
 
Monitoring of the ground water elevations has been performed on numerous occasions since 
1995. All monitoring wells are screened within the shallow Quaternary alluvium aquifer. The 
reported flow direction has consistently been to the north, northwest, or northeast, away from 
Clear Lake (Figure 3).  
 
3.2  Ground Water Sample Collection Procedure 
 
Ground water sampling activities were performed on nine of the thirteen ground water 
monitoring wells at the site, including MW-1, MW-3, MW-4, MW8, MW-9, MW-11, MW-12, 
MW-13, and MW-14. The other wells have either been abandoned (MW-5) or have historically 
exhibited non-detect or low detection analytical results. Each ground water monitoring well 
was accessed and allowed to equilibrate prior to measurement and sample collection activities. 
Depth to water measurements were collected using an audible, electronic water level meter, 
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after which the sensor was allowed to descend to the bottom of the well. The length of the 
water column was used to determine the volume of water in the well for purging purposes. 
After the measurements were collected at each well, the water level meter was 
decontaminated using an Alconox® wash and rinsed with distilled water. Three well volumes of 
water were purged from each well prior to sampling. Ground water samples were obtained at 
each location using a peristaltic pump under low-flow conditions. 
 
Samples were placed in laboratory-provided containers with the appropriate preservatives and 
stored in iced coolers. The samples were delivered to Friedman and Bruya, Inc. (F&BI) of 
Seattle, Washington, for analysis. F&BI subcontracted the analysis to Fremont Analytical 
(Fremont) of Seattle, Washington. Standard chain-of-custody procedures were followed from 
sample collection to delivery to the laboratories. 
 
3.3  Ground Water Sample Analysis 
 
All ground water samples collected in August 2014 were analyzed for chlordane using EPA 
Method 8081.  
 
 

4.0  ANALYTICAL RESULTS 
 
The ground water results from the ground water monitoring well sampling are summarized in 
Table 2, “Laboratory Analysis Results for Ground Water Samples,” which is attached to this 
letter-report.  The laboratory analytical report is included in Appendix A. A historical summary 
of laboratory analytical results from the monitoring well sampling events performed to-date is 
provided on Figure 4.  
 
Chlordane concentrations were reported by the laboratory as alpha- and gamma-chlordane. 
The two concentrations were summed to determine the total chlordane concentration for each 
sample. Total chlordane concentrations detected in the ground water samples collected at the 
subject and east-adjoining properties during the August 2014 monitoring event ranged from 
non-detect to 1.034 µg/L. The highest total chlordane concentration detected during this 
investigation was in monitoring well MW-3, which is located on the east-adjoining property 
near a former drywell. 
 
Total chlordane was not detected in one of the nine monitoring wells sampled; MW-13. Total 
chlordane in four of the monitoring wells (MW-1, MW-3, MW-8, and MW-11) was above the 
MTCA Method B cleanup level for chlordane (0.25 µg/L). However, all of the chlordane 
concentrations detected were below the State MCL of 2 µg/L, which is the Ecology-approved 
site-specific cleanup level. The laboratory analytical report is included in Appendix A.  
 
 

5.0  CONCLUSIONS  
 
The following summary is based on review of the laboratory analyses performed to date: 
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Date Chlordane

08/01/14 0.402

06/17/14 ND

02/04/14 0.106

05/28/13 1.7

09/11/12 6.79

08/25/10 1.5

07/23/08 1.8

07/12/06 1.3

07/22/04 2.7

01/09/03 2.7

04/15/02 2.6

04/09/01 2.0

03/30/00 1.3

02/02/99 2.4

04/19/96 1.2

MW- 1

Date Chlordane

05/28/13 0.71

09/11/12 ND

01/09/03 ND

04/15/02 ND

04/09/01 ND

03/30/00 0.48

02/02/99 ND

MW- 2

Date Chlordane

08/01/14 1.034

06/17/14 0.775

02/04/14 0.326

05/28/13 3.5

08/25/10 1.2

07/23/08 1

07/12/06 4.9

07/22/04 4.7

01/09/03 4.4

04/15/02 6.2

04/09/01 7.6

03/30/00 5.5

02/02/99 6.8

04/19/96 17

MW- 3

Date Chlordane

08/01/14 0.0628

06/17/14 ND

02/04/14 ND

05/28/13 0.1

09/11/12 1.75

08/25/10 0.11

07/23/08 0.08

07/12/06 0.08

07/22/04 0.22
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Date Chlordane

05/28/13 ND

01/09/03 ND
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03/30/00 ND
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04/19/96 ND

MW- 6

Date Chlordane

05/28/13 ND

08/25/10 ND

07/23/08 ND

07/12/06 ND

07/22/04 ND

01/09/03 ND

04/15/02 ND

04/09/01 ND

03/30/00 ND

02/02/99 ND

MW- 7

Date Chlordane

08/01/14 0.892

06/17/14 1.18

02/03/14 0.988

05/28/13 ND

09/11/12 7.7

MW- 8

Date Chlordane

08/01/14 0.0544

06/17/14 ND

02/03/14 ND

05/28/13 ND
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Date Chlordane

05/28/13 ND

09/11/12 ND
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Date Chlordane

08/01/14 0.524

06/17/14 0.457

02/04/14 0.309

05/28/13 1.7

09/11/12 5.19

MW- 11

Date Chlordane

08/01/14 0.0186

06/17/14 ND

02/03/14 ND

05/28/13 ND

MW- 12

Date Chlordane

08/01/14 ND

06/17/14 ND

02/03/14 ND

05/28/13 ND

MW- 13

Date Chlordane

08/01/14 0.0188

06/17/14 ND

02/03/14 ND

05/28/13 ND

MW- 14
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Table 2: Historical Groundwater Elevations and Chlordane
 Concentrations

AESI Project No. TV130367F

Monitoring Well 
and Sample Date

Depth to Water 
Level

Groundwater 
Elevation

gamma Chlordane 
Concentration 

(ug/L)

alpha Chlordane 
Concentration 

(ug/L)

Total Chlordane 
Concentration (ug/L)

MW-1
8/1/2014 6.15 35.68 0.149 0.253 0.402

6/17/2014 5.19 36.64 ND ND ND
2/4/2014 4.40 37.43 ND 0.106 0.106

5/28/2013 4.96 36.87 NR NR 1.7
10/4/2012 6.39 35.44 --- --- ---
9/11/2012 --- --- 0.206 0.31 6.79
8/25/2010 6.42 35.41 NR NR 1.5
7/23/2008 5.89 35.94 NR NR 1.8
7/12/2006 6 35.83 NR NR 1.3
7/22/2004 6.54 35.29 NR NR 2.7
1/9/2003 7.55 34.28 NR NR 2.7

12/4/2002 --- --- NR NR ND (<0.06)
10/8/2002 7.74 34.09 NR NR 2.3
7/18/2002 6.69 35.14 NR NR 1.5
4/15/2002 4.64 37.19 NR NR 2.6
1/31/2002 4.72 37.11 NR NR 2.5
10/3/2001 7.2 34.63 NR NR 2
7/9/2001 5.93 35.9 NR NR 1.8
4/9/2001 5.51 36.32 NR NR 2
1/4/2001 6.41 35.42 NR NR 1.4

10/19/2000 7.22 34.61 NR NR 1.7
7/13/2000 6.29 35.54 NR NR 0.25
3/30/2000 5.08 36.75 NR NR 1.3
1/10/2000 4.56 37.27 NR NR 1.8
10/14/1999 7.04 34.79 NR NR 2.7
7/26/1999 6.14 35.69 NR NR 3.8
2/2/1999 4.81 37.02 NR NR 2.4

10/13/1998 8.1 33.73 NR NR 3.3
12/17/1996 4.72 37.11 NR NR 4.1
4/19/1996 6.07 35.76 NR NR 1.2
12/14/1995 3.38 38.45 NR NR 6.5
10/19/1995 8.12 33.71 --- --- ---
4/25/1995 8.25 33.58 --- --- ---

MW-3
8/1/2014 6.60 35.54 0.402 0.632 1.034

6/17/2014 5.62 36.52 0.301 0.474 0.775
2/4/2014 4.88 37.26 0.134 0.192 0.326

5/28/2013 5.29 36.85 NR NR 3.5
8/25/2010 6.78 35.36 NR NR 1.2
7/23/2008 6.31 35.83 NR NR 1.0
7/12/2006 6.39 35.75 NR NR 4.9
7/22/2004 6.98 35.16 NR NR 4.7
1/9/2003 7.75 34.39 NR NR 4.4

12/4/2002 --- --- NR NR ND (<0.06)
10/8/2002 8.1 34.04 NR NR 4.2
7/18/2002 7.15 34.99 NR NR 4.2
4/15/2002 --- --- NR NR 6.2
1/31/2002 5.03 37.11 NR NR 8.8
10/3/2001 7.58 34.56 NR NR 8.6
7/9/2001 6.36 35.78 NR NR 7
4/9/2001 5.85 36.29 NR NR 7.6
1/4/2001 6.64 35.5 NR NR 5.1

10/19/2000 7.51 34.63 NR NR 2.7
7/13/2000 6.8 35.34 NR NR 2.6
3/30/2000 5.48 36.66 NR NR 5.5
1/10/2000 4.94 37.2 NR NR 9.5
10/14/1999 7.4 34.74 NR NR 5.9
7/26/1999 6.5 35.64 NR NR 7
2/2/1999 5.23 36.91 NR NR 6.8

10/13/1998 8.5 33.64 NR NR 8.3
12/17/1996 5.15 36.99 NR NR 27
4/19/1996 6.5 35.64 NR NR 17
12/14/1995 3.9 38.24 NR NR 36
10/19/1995 8.41 33.73 --- --- ---
4/25/1995 6.65 35.49 --- --- ---
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Table 2: Historical Groundwater Elevations and Chlordane
 Concentrations

AESI Project No. TV130367F

MW-4
8/1/2014 8.95 35.54 0.0349 0.0279 0.0628

6/17/2014 7.99 36.50 ND ND ND
2/4/2014 7.19 37.30 ND ND ND

5/28/2013 7.77 36.72 NR NR 0.1
10/4/2012 9.21 35.28 --- --- ---
9/11/2012 --- --- ND ND 1.75
8/25/2010 9.22 35.27 NR NR 0.11
7/23/2008 8.7 35.79 NR NR 0.08
7/12/2006 8.81 35.68 NR NR 0.08
7/22/2004 9.34 35.15 NR NR 0.22
1/9/2003 10.39 34.1 NR NR ND (<0.06)

12/4/2002 --- --- NR NR ---
10/8/2002 10.53 33.96 NR NR ND (<0.06)
7/18/2002 9.53 34.96 NR NR ND (<0.06)
4/15/2002 7.39 37.1 NR NR ND (<0.06)
1/31/2002 7.49 37 NR NR ND (<0.06)
10/3/2001 10 34.49 NR NR ND (<0.06)
7/9/2001 8.76 35.73 NR NR ND (<0.1)
4/9/2001 8.33 36.16 NR NR ND (<0.06)
1/4/2001 9.22 35.27 NR NR ND (<0.06)

10/19/2000 10.08 34.41 NR NR 0.36
7/13/2000 9.1 35.39 NR NR ND (<0.06)
3/30/2000 7.83 36.66 NR NR ND (<0.06)
1/10/2000 7.3 37.19 NR NR ND (<0.06)
10/14/1999 9.84 34.65 NR NR 0.09
7/26/1999 8.92 35.57 NR NR ND (<0.06)
2/2/1999 7.58 36.91 NR NR ND (<0.0033)

10/13/1998 10.9 33.59 NR NR ND (<0.05)
12/17/1996 7.51 36.98 NR NR ---
4/19/1996 8.87 35.62 NR NR ---
12/14/1995 6.08 38.41 NR NR ND (<0.05)

MW-8
8/1/2014 10.01 35.69 0.225 0.637 0.862

6/17/2014 9.04 36.66 0.341 0.839 1.180
2/3/2014 8.15 37.50 0.309 0.679 0.988

5/28/2013 8.86 36.84 ND (<0.045)
10/4/2012 10.35 35.35 --- --- ---
9/11/2012 --- --- 1.27 0.964 7.7
8/25/2010 --- --- --- --- ---
7/23/2008 --- --- --- --- ---
7/12/2006 --- --- --- --- ---
7/22/2004 --- --- --- --- ---
1/9/2003 --- --- --- --- ---

4/15/2002 --- --- --- --- ---
4/9/2001 --- --- --- --- ---

3/30/2000 --- --- --- --- ---
2/2/1999 --- --- --- --- ---

4/19/1996 --- --- --- --- ---

MW-9
8/1/2014 9.20 35.575 0.0337 0.0207 0.0544

6/17/2014 8.25 36.525 ND ND ND
2/3/2014 7.34 37.375 ND ND ND

5/28/2013 8.04 36.735 ND (<0.044)
10/4/2012 9.46 35.315 --- --- ---
9/11/2012 --- --- 0.144 0.118 2.06
8/25/2010 --- --- --- --- ---
7/23/2008 --- --- --- --- ---
7/12/2006 --- --- --- --- ---
7/22/2004 --- --- --- --- ---
1/9/2003 --- --- --- --- ---

4/15/2002 --- --- --- --- ---
4/9/2001 --- --- --- --- ---

3/30/2000 --- --- --- --- ---
2/2/1999 --- --- --- --- ---

4/19/1996 --- --- --- --- ---
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Table 2: Historical Groundwater Elevations and Chlordane
 Concentrations

AESI Project No. TV130367F

MW-11
8/1/2014 10.72 35.70 0.212 0.312 0.524

6/17/2014 9.75 36.67 0.180 0.277 0.457
2/4/2014 8.88 37.54 0.125 0.184 0.309

5/28/2013 9.46 36.96 NR NR 1.7
10/4/2012 10.99 35.43 --- --- ---
9/11/2012 --- --- 0.313 0.39 5.19
8/25/2010 --- --- --- --- ---
7/23/2008 --- --- --- --- ---
7/12/2006 --- --- --- --- ---
7/22/2004 --- --- --- --- ---
1/9/2003 --- --- --- --- ---

4/15/2002 --- --- --- --- ---
4/9/2001 --- --- --- --- ---

3/30/2000 --- --- --- --- ---
2/2/1999 --- --- --- --- ---

4/19/1996 --- --- --- --- ---

MW-12
8/1/2014 10.45 35.585 ND 0.0186 0.0186

6/17/2014 9.43 36.605 ND ND ND
2/3/2014 8.60 37.385 ND ND ND

5/28/2013 9.28 36.755 ND (<0.050)
9/11/2012 --- --- --- --- ---
8/25/2010 --- --- --- --- ---
7/23/2008 --- --- --- --- ---
7/12/2006 --- --- --- --- ---
7/22/2004 --- --- --- --- ---
1/9/2003 --- --- --- --- ---

4/15/2002 --- --- --- --- ---
4/9/2001 --- --- --- --- ---

3/30/2000 --- --- --- --- ---
2/2/1999 --- --- --- --- ---

4/19/1996 --- --- --- --- ---

MW-13
8/1/2014 9.25 35.54 ND ND ND

6/17/2014 8.25 36.54 ND ND ND
2/3/2014 7.37 37.34 ND ND ND

5/28/2013 8.07 36.72 ND (<0.044)
9/11/2012 --- --- --- --- ---
8/25/2010 --- --- --- --- ---
7/23/2008 --- --- --- --- ---
7/12/2006 --- --- --- --- ---
7/22/2004 --- --- --- --- ---
1/9/2003 --- --- --- --- ---

4/15/2002 --- --- --- --- ---
4/9/2001 --- --- --- --- ---

3/30/2000 --- --- --- --- ---
2/2/1999 --- --- --- --- ---

4/19/1996 --- --- --- --- ---
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Table 2: Historical Groundwater Elevations and Chlordane
 Concentrations

AESI Project No. TV130367F

MW-14
8/1/2014 7.70 35.525 ND 0.0188 0.0188

6/17/2014 6.73 36.495 ND ND ND
2/3/2014 5.83 37.305 ND ND ND

5/28/2013 6.51 36.715 ND (<0.042)
9/11/2012 --- --- --- --- ---
8/25/2010 --- --- --- --- ---
7/23/2008 --- --- --- --- ---
7/12/2006 --- --- --- --- ---
7/22/2004 --- --- --- --- ---
1/9/2003 --- --- --- --- ---

4/15/2002 --- --- --- --- ---
4/9/2001 --- --- --- --- ---

3/30/2000 --- --- --- --- ---
2/2/1999 --- --- --- --- ---

4/19/1996 --- --- --- --- ---

Notes:  Results above the State and Federal MCL level (site-specific cleanup level), if any, are in bold.
ug/L = micrograms per Liter (equivalent to parts per billion).
ND = non detect.

--- =  not sampled.
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