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      LN1289 
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U.S. Environmental Protection Agency, Region 10 
1200 Sixth Avenue 
Mail Code: ECL-111 
Seattle, Washington 98101 
 
RE: Results of Quarterly Monitoring Well Sampling – Summer 2012  

Northern Plume Area, Hazel Dell, Washington 
EA Project No. 14495.28.0005 

  
Dear Claire: 
 
On behalf of Linde LLC, EA Engineering, Science, and Technology, Inc. (EA) is submitting the 
enclosed results of the Summer 2012 quarterly groundwater monitoring event in the Northern 
Plume area, north of the Boomsnub/Airco Superfund Site (Superfund Site).  The general site area 
is shown on Figure 1.  Locations of the monitoring wells sampled are shown on Figure 2.  Brief 
summaries of the tasks performed and analytical results are provided herein.  Copies of the field 
sampling logs and laboratory analytical results are included as Attachments A and B, 
respectively.  An electronic copy of the report and a full copy of the laboratory report are 
included on the enclosed CD.   
 
FIELD SAMPLING 
 
The Summer 2012 quarterly sampling event took place on 25 July 2012.  Groundwater samples 
were collected from three monitoring wells within the Northern Plume; AMW-17, AMW-18, and 
AMW-64 (Figure 2).  Sampling activities were conducted in compliance with the U.S. 
Environmental Protection Agency (EPA)-approved Quality Assurance and Sampling Plan 
(QASP) for the Superfund Site (EA 20041) and the EPA-approved Monitoring Well Installation 
and Sampling Work Plan (EA 20122).  Health and safety procedures followed during field 
activities were in compliance with the EPA-approved Health and Safety Plan (HASP) for the 
Superfund Site (EA 20073). 
 
 

                                                 
1 EA.  2004.  Quality Assurance and Sampling Plan for the Groundwater Treatment System Operation and 
Maintenance.  Boomsnub/Airco Superfund Site, Hazel Dell, Washington.  Revision 1.  August. 
2 EA.  2012.  Work Plan, Monitoring Well Installation and Sampling in the Northern Plume Area, Hazel Dell, 
Washington.  Revision 1.  January. 
3 EA.  2007.  Health and Safety Plan for the Boomsnub/Airco Superfund Site, Hazel Dell, Washington.  Revised.  
September. 
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Prior to sampling each well, the water level was measured to the nearest 0.01 foot relative to the 
top of the well casing using an electronic water level indicator.  Groundwater samples were 
collected using electric submersible pumps with low-flow purging and sampling procedures.  At 
each well, water quality parameters (pH, specific conductivity, temperature, dissolved oxygen, 
turbidity, and oxidation-reduction potential) were allowed to stabilize before sample collection, 
in accordance with the procedures outlined in the Superfund Site QASP (EA 2004).  Water levels 
and field parameter measurements were recorded on the field sampling logs (Attachment A).  A 
dedicated pump was used to sample well AMW-17.  A non-dedicated pump was used to sample 
the other two wells; this pump was decontaminated prior to each use following the procedures 
outlined in the Superfund Site QASP.  
 
Additional samples were collected for quality assurance/quality control, including a field 
duplicate (from well AMW-64), equipment rinsate blank, trip blank, and matrix spike/matrix 
spike duplicate.  Groundwater samples were analyzed for volatile organic compounds (VOCs) by 
EPA Method 8260C.  The analyses were performed by Columbia Analytical Services/ALS of 
Kelso, Washington. 
 
SUMMARY OF RESULTS 
 
Volatile Organic Compounds 
 
A summary of the VOCs detected in the monitoring well groundwater samples is provided in 
Table 1.  Trichloroethene (TCE) concentrations exceeded the Superfund Site cleanup level of 
5 micrograms per liter (µg/L) in groundwater samples from all three monitoring wells.  The 
highest concentration was detected in groundwater from well AMW-17 (210 µg/L).  The VOC 
1,1-dichloroethene (1,1-DCE) exceeded the Superfund Site cleanup level of 1 µg/L in wells 
AMW-17 (1.1 µg/L) and AMW-64 (2.7 µg/L).  The remaining detected compounds were at 
concentrations below the respective cleanup levels (see Table 1).           
 
Groundwater Elevation 
 
The groundwater elevation for each well was determined by subtracting the depth-to-
groundwater measurement from the surveyed top-of-casing measurement.  Groundwater 
elevations and well construction details are presented in Table 2. 
 
The general direction of groundwater flow throughout the Superfund Site is to the west-
northwest.  The groundwater flow direction is impacted by the active groundwater extraction 
system at the Superfund Site.  Based on only the groundwater elevations in the three Northern 
Plume wells, as measured on 25 July 2012, the groundwater flow in this area is to the northwest.  
 
DISCUSSION/CONCLUSIONS 
 
The TCE concentration in groundwater samples from monitoring well AMW-17 continues to 
increase with the continued arrival of the Northern Plume in this area.  Historical VOC results 
for well AMW-17 are provided in Table 3. 
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Increased TCE concentrations indicating the presence of the Northern Plume were observed in 
groundwater samples from well AMW-18 starting in 2006 and peaking in 2008.  TCE 
concentrations in AMW-18 have since decreased, but remain at concentrations well above the 
cleanup level.  The TCE concentration in monitoring well AMW-18 has remained essentially the 
same for the last three quarters.  Historical VOC results for well AMW-18 are provided in  
Table 4. 
 
Monitoring well AMW-64 was installed in February 2012.  TCE concentrations in groundwater 
samples from this well have not changed significantly in the three quarters during which it has 
been sampled, ranging from 160 to 190 µg/L.  Historical VOC results for well AMW-64 are 
provided in Table 5. 
 
Monitoring wells AMW-17, AMW-18, and AMW-64 will be sampled next in October 2012, in 
conjunction with the Fall semiannual sampling event at the Superfund Site.  Results for that 
sampling event will be included in the Fall semiannual groundwater monitoring report.  If you 
have any questions or comments regarding this report, please call me at 425-451-7400. 
 

 
Sincerely, 
EA ENGINEERING, SCIENCE, 

             AND TECHNOLOGY, INC. 
  

 
Catherine M. Böhlke, LHg 

     Project Coordinator 
 
cc: 
 Bernie Zavala, EPA 

Brian Thiesse, Linde LLC 
 Dave Grupp, Linde LLC  
 Mohsen Kourehdar, Ecology 
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 Table 1.  Volatile Organic Compounds Detected in Monitoring Well Groundwater Samples (in µg/L)
Summer 2012 Sampling Event

Well ID
Date 

Sampled TCE PCE 1,1,1-TCA 1,1-DCE
cis-1,2-
DCE CFC-11

Methylene 

Chloride1

AMW-17 7/25/2012 210 1 2.3 1.1 0.50 U 0.50 U 2.0 U

AMW-18 7/25/2012 53 0.22 J 0.30 J 0.50 U 0.50 U 0.60 2.0 U

AMW-64 7/25/2012 170 0.33 J 2.2 2.5 0.63 0.50 U 2.0 U

AMW-64 duplicate 7/25/2012 160 0.40 J 2.4 2.7 0.68 0.50 U 0.11 J

Cleanup Level 5 5 200 1 70 2,400 5
NOTES:

  Only detected compounds are shown.
  Results shown in bold are at or above the cleanup or guidance level for the compound.

  1 Methylene chloride was also detected in the trip blank at a concentration of 0.14 J µg/L; this is a common laboratory contaminant.

  CFC-11 = Trichlorofluoromethane

  cis-1,2-DCE = cis-1,2-Dichloroethene

  1,1-DCE = 1,1-Dichloroethene

   J = The result is an estimated concentration that is less than the Method Reporting Limit but greater than or equal to the Method Detection Limit.

  PCE = Tetrachloroethene

  TCE = Trichloroethene

  U = Analyte was not detected above the specified reporting limit.

  µg/L = Micrograms per liter

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

Summer 2012 Quarterly
 Groundwater Sampling Report
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Table 2.  Summary of Water Level Gauging Data and Groundwater Surface Elevations, 25 July 2012 

Summer 2012 Sampling Event 
 

Well ID Well Type 
Total Depth 

(ft btoc) 
Top of Screen 

(ft btoc) 

Bottom of 
Screen 

(ft btoc) 

Screen 
Length 

(ft) 

TOC 
Elevation  
(ft MSL) 

Depth to 
Water 

(ft btoc) 

Groundwater 
Surface Elevation 

(ft MSL) 
AMW-17 M/D 92 81 91 10 261.87 8.78 253.09 
AMW-18 M 103.27 92.6 102.6 10 278.80 24.29 254.51 
AMW-64 M 98.79 88.4 98.4 10 266.13 13.59 252.54 

NOTES: 
 btoc = Below top of casing 
 ft  = Feet 
 M = Monitoring well 
 M/D = Monitoring well with dedicated pump 
 MSL = Mean sea level 
 TOC = Top of casing 
   Groundwater surface elevation is determined by subtracting the depth to water from the top-of-casing elevation.
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Date Sampled TCE PCE 1,1,1-TCA 1,1-DCE Cis-1,2-DCE CFC-11

Apr-95 66.9 1.0 U 5.8 1.6 J 21 10.6
  Oct-95 42.5 1.0 U 36.1 5.4 12.7 19.2 J
May-96 39.6 1.0 U 52.6 9.7 9.2 10.1
Oct-96 20.5 1.0 U 169 25.9 3.5 19.7
May-97 17.3 1.0 U 89.6 23.8 2.1 23.3
Oct. 97 12 0.4 U 67 9.0 -- 14.0
May-98 7.0 0.6 U 48 9.0 0.70 U 9.0
Sep-98 8.0 0.6 U 52 9.0 0.70 U 6.0
May-99 5.0 0.6 UJ 12 J 8.0 J 0.70 UJ 5.0 J
Oct-99 3.4 0.5 U 3 1.2 0.50 U 0.50
Oct-01 2.7 0.5 U 4.2 1.8 0.39 J 0.52
Oct-02 2.3 0.5 U 2.2 0.74 0.22 J 0.35 J
Oct-03 2.2 0.5 U 1.1 0.45 J 0.12 J 0.25 J
Oct-04 1.8 0.5 U 0.9 0.32 J 0.50 U 0.19 J
Oct-05 1.9 0.5 U 0.85 0.29 J 0.50 U 0.50 U
Oct-06 1.5 0.5 U 0.69 0.23 J 0.50 U 0.50 U
Oct-07 1.5 0.5 U 1.1 0.50 U 0.50 U 0.50 U
Oct-08 1.2 0.09 J 0.20 J 0.50 U 0.50 U 0.50 U
Jan-09 1.1 0.09 J 0.17 J 0.50 U 0.50 U 0.50 U
May-09 1.3 0.08 J 0.31 J 0.13 J 0.50 U 0.50 U
Oct-09 1.2 0.07 J 0.8 0.22 J 0.50 U 0.50 U
Apr-10 1.1 0.09 J 1.0 0.33 J 0.50 U 0.50 U
Oct-10 28 0.21 J 2.6 1.4 0.50 U 0.50 U
Apr-11 29 0.27 J 1.3 0.89 0.50 U 0.50 U
Oct-11 140 0.68 2.3 1.0 0.50 U 0.50 U
Mar-12 160 0.81 1.5 0.82 0.50 U 0.50 U
Apr-12 160 0.85 1.3 0.76 0.50 U 0.50 U
Jul-12 210 1.0 2.3 1.1 0.50 U 0.50 U

Cleanup Level 5 5 200 1 70 2,400

NOTES:
  BOLD results exceed the Boomsnub/Airco Site-specific cleanup level.

  Concentrations presented are the highest of the sample and duplicate results, where applicable.

  -- = Not available

  CFC-11 = Trichlorofluoromethane

  cis-1,2-DCE = cis-1,2-Dichloroethene

  1,1-DCE = 1,1-Dichloroethene

  J = The result is an estimated concentration that is less than the Method Reporting Limit but greater than or equal to the Method Detection Limit.

  PCE = Tetrachloroethene

  TCE = Trichloroethene

  U = Analyte was not detected above the specified reporting limit.

  UJ - The analyte was not detected, but the associated limit of quantitation is estimated.

  µg/L = Micrograms per liter
  VOC = Volatile organic compound

 Table 3.  Historical VOC Concentrations in Well AMW-17 Groundwater Samples (in µg/L)

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

Summer 2012 Quarterly
 Groundwater Sampling Report
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Date Sampled TCE PCE 1,1,1-TCA 1,1-DCE cis-1,2-DCE CFC-11

Apr-95 0.73 J 1.0 U 2.9 0.87 J 1.0 U 1.0 UJ
Oct-95 0.3 J 1.0 U 1.0 0.53 J 1.0 U 1.0 U
May-96 1.0 U 1.0 U 0.52 J 1.0 U 1.0 U 1.0 U
Oct-96 0.31 J 1.0 U 0.48 J 1.0 U 1.0 U 1.0 U
May-97 0.43 J 1.0 U 0.44 J 1.0 U 1.0 U 1.0 UJ
Oct. 97 0.3 U 0.4 U 0.4 U 0.4 U -- 0.50 U
May-98 0.5 U 0.6 U 2.0 U 1.0 U 0.70 U 2.0 U
Oct-01 1.1 0.15 J 0.19 J 0.12 J 0.50 U 0.50 U
Oct-02 1.1 0.26 J 0.25 J 0.5 U 0.50 U 0.50 U
Oct-03 0.95 0.29 J 0.17 J 0.5 U 0.50 U 0.50 U
Oct-04 0.64 0.28 J 0.17 J 0.5 U 0.50 U 0.50 U
Oct-05 0.62 0.24 J 0.78 0.13 J 0.50 U 0.50 U
Oct-06 5.1 0.43 J 2.4 0.78 0.50 U 0.50 U
Oct-07 330 1.6 6.5 2.7 0.50 U 0.50 U
Dec-07 410 2.1 7.5 2.9 0.50 U 0.50 U

Jan-08 shallow a 430 1.9 6.9 2.6 1.0 U 1.0 U

Jan-08 deep a 460 1.9 6.9 2.7 1.0 U 1.0 U
May-08 460 2.3 6.0 2.4 0.50 U 0.50 U
Jul-08 410 1.4 4.8 1.7 1.0 U 1.0 U

Oct-08 b 390 1.4 4.5 1.4 1.0 U 1.0 U
Jan-09 300 1.5 3.2 1.3 0.50 U 0.50 U
May-09 320 1.4 2.6 1.1 0.50 U 0.50 U
Oct-09 210 0.75 1.8 0.75 0.50 U 0.50 U
Apr-10 200 0.66 2.1 0.61 0.50 U 0.50 U
Oct-10 130 0.47 J 0.85 0.35 J 0.50 U 0.50 U
Apr-11 75 0.31 J 0.71 0.18 J 0.50 U 0.50 U
Oct-11 68 0.29 J 0.56 0.18 J 0.50 U 0.22 J
Mar-12 52 0.20 J 0.37 J 0.09 J 0.50 U 0.50
Apr-12 52 0.19 J 0.29 J 0.09 J 0.50 U 0.53
Jul-12 53 0.22 J 0.30 J 0.50 U 0.50 U 0.60

Cleanup Level 5 5 200 1 70 2,400

NOTES:
  BOLD results exceed the Boomsnub/Airco Site-specific cleanup level.

  Only detected compounds are included in this table.
  Concentrations presented are the highest of the sample and duplicate results.
     a = Two samples were collected using PDBs in January 2008 - one near the top of the screened interval (shallow) and one near the bottom (deep).   

  -- = Not available

  CFC-11 = Trichlorofluoromethane

  cis-1,2-DCE = cis-1,2-Dichloroethene

  1,1-DCE = 1,1-Dichloroethene

  J = The result is an estimated concentration that is less than the Method Reporting Limit but greater than or equal to the Method Detection Limit.

  PCE = Tetrachloroethene

  TCE = Trichloroethene

  U = Analyte was not detected above the specified reporting limit.

  UJ = The analyte was not detected, but the associated limit of quantitation is estimated.

  µg/L = Micrograms per liter
  VOC = Volatile organic compound

 Table 4.  Historical VOC Concentrations in Well AMW-18 Groundwater Samples (in µg/L)

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

Summer 2012 Quarterly
Groundwater Sampling Report
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Date Sampled TCE PCE 1,1,1-TCA 1,1-DCE Cis-1,2-DCE CFC-11

Mar-12 190 0.27 J 3.5 2.7 0.11 J 0.50 U
Apr-12 160 0.31 J 1.7 2.5 0.43 J 0.50 U
Jul-12 170 0.40 J 2.4 2.7 0.68 0.50 U

Cleanup Level 5 5 200 1 70 2,400

NOTES:
  BOLD results exceed the Boomsnub/Airco Site-specific cleanup level.

  Concentrations presented are the highest of the sample and duplicate results, where applicable.

  CFC-11 = Trichlorofluoromethane

  cis-1,2-DCE = cis-1,2-Dichloroethene

  1,1-DCE = 1,1-Dichloroethene

  J = The result is an estimated concentration that is less than the Method Reporting Limit but greater than or equal to the Method Detection Limit.

  PCE = Tetrachloroethene

  TCE = Trichloroethene

  U = Analyte was not detected above the specified reporting limit.

  µg/L = Micrograms per liter
  VOC = Volatile organic compound

 Table 5.  VOC Concentrations in Well AMW-64 Groundwater Samples (in µg/L)

Boomsnub/Airco Superfund Site
Hazel Dell, Washington

Spring 2012 Semiannual
 Groundwater Sampling Report



ATTACHMENT A 
 

GROUNDWATER PURGE AND SAMPLING FORMS









ATTACHMENT B 
 

LABORATORY ANALYTICAL RESULTS 
 



Sample Cross Reference Form

Summer 2012 Quarterly Groundwater Sampling Event

Lab ID Well/Sample ID Sample Date Sample Time Comments

1230001 Trip Blank 7/25/2012  --  

1230002 AMW-17 7/25/2012 1050

1230003 AMW-18 7/25/2012 1500 MS/MSD collected

1230004 Rinsate 7/25/2012 1550 Equipment rinsate

1230005 AMW-64 7/25/2012 1735

1230006 AMW-64 7/25/2012 1740 Duplicate
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