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1. INTRODUCTION 
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1.1 GREENACRES LANDFILL INFORMATION SUMMARY 
 
 
 
 
SITE: 
 

 
Greenacres Landfill 
Section 16, T 25N, R 45E in Spokane County, WA 
 

 
REPORTING PERIOD: 
 

 
December 1, 2017 through November 30, 2018. 

 
REGULATORY 
AUTHORITY: 
 

 
Washington State Department of Ecology, EPA 
Scope of work as stated in Consent Decree No. DE98TC-E105. 
 

 
TECHNOLOGY: 
 

 
Construction of landfill cover with negative pressure gas collection 
system to propane-assisted flare station. 
 

 
CRITERIA: 
 

 
Criteria were established as stated in the Consent Decree. 
See Table 1-1. 
 

 
SAMPLING 
PROGRAMS: 
 

 
Annual and semi-annual groundwater sampling program performed in 
accordance with the Greenacres Landfill SAP and the Final Cleanup 
Action Plan (CAP). Due to a variance between Spokane County and 
Ecology, the sampling schedule was switched from quarterly to semi-
annual. Semi-annual sampling was performed in May 2018. Annual 
sampling was performed in November 2018. 
See Figure 1-1 for well locations, Table 1-2 for well summary, and 
Table 1-3 for sampling schedule. 
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Table 1-1 Greenacres Landfill Groundwater Clean-up Criteria 

 
 

ANALYTE ANALYTE 
ABBREVIATION 

CLEAN-UP 
CRITERIA UNITS 

Volatile Organic 
Compounds    

1,2 Dichloroethane 1,2-DCA 5 ug/L 

1,2-Dichloroethene (total) 1,2-DCE (total) 50 ug/L 

Tetrachloroethene PCE 5 ug/L 

Trichloroethene TCE 5 ug/L 

Vinyl Chloride VC 1 ug/L 

Semi-Volatile Organics    

Bis(2-ethylhexyl)phthalate BEHP 4 ug/L 

Pentachlorophenol PCP 1 ug/L 

Metals    

Antimony Sb 0.005 mg/L 

Arsenic As 0.005 mg/L 

Lead Pb 0.05 mg/L 

Manganese Mn 0.05 mg/L 

Chromium Cr 0.08 mg/L 
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Figure 1-1 Greenacres Landfill Site
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Table 1-2 Greenacres Landfill Groundwater Monitoring Well Information Summary 

 
Monitoring Well Well Head Total Screened 

Well Diameter Elevation: Top Boring Depth Interval Depth 

Number (inches) PVC (ft MSL) (ft) (ft) 

Alluvial Aquifer 

SVA1 2 2054.47 127 114-124 

WCC11A 2 2054.7 161 112-117 

WCC11B 2 2055 161 129-139 

WCC12 2 2093.2 106 90-100 

WCC2 2 2059.3 123 113-123 

WCC4A 2 2068.3 138 125-135 

WCC6A 2 2093.9 99 85-95 

Bedrock Aquifer 

MW2 4 2091.8 120 110-115 
MW3 

(DECOMISSIONED) 4 2305.64 57 49-54 

MW4 2 2250.62 42 30-40 

WCC1 2 2054.5 124 114-124 

WCC10 2 2352.8 43 33-43 

WCC13 2 2097.6 107 51-61 

WCC14 2 2131.8 109 99-109 
WCC3 

(DECOMISSIONED) 2 2058.46 135 125-135 

WCC5 2 2065.5 165 155-165 

WCC6B 2 2093 136 126-136 

WCC7 2 2105.4 86 76-86 

WCC8 2 2162.5 111 100-110 

WCC9 2 2204.8 45 35-45 
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Table 1-3 Greenacres Landfill Sampling Schedule 

 
 

 
WELL 

NUMBER 

 
FIELD 

PARAMETERS 

 
 

VOC'S 

 
 

PCP 

 
 

BEHP 

 
 

Metals I 

 
 

Metals 
II 

 
STATIC 
WATER 
LEVEL 

 
SVA1 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-2 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-4A 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-11B 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Semi-

annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-12 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-1 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Semi-

annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-7 

 
Semi-annually 

 
Semi-annually 

 
Semi-

annually 

 
Semi-

annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-8 

 
Semi-annually 

 
Semi-annually 

 
Semi-

annually 

 
Annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-9 

 
Semi-annually 

 
Semi-annually 

 
Annually 

 
Semi-

annually 

 
Semi-

annually 

 
Annually 

 
Semi-annually 

 
WCC-10 

 
Annually 

 
Annually 

 
Annually 

 
Annually 

 
 Annually 

 
Annually 

 
Semi-annually 

 
 
Note:  VOC’s are PCE, 1,2-DCA, 1,2-DCE, TCE, and Vinyl Chloride 

 
  Metals I are arsenic and manganese 
 
  Metals II are antimony, chromium, and lead  
   
  Static water levels will be taken quarterly at all groundwater-monitoring wells on-site, where possible.
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2. GROUNDWATER 
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2.1 FIELD DATA 
Groundwater elevation measurements for this annual reporting period are presented in Table 2-1.  
Field parameters are shown in Table 2-2.  Field sheets for the November 2018 sample event are 
presented in the Appendix.  In general, groundwater levels were highest during May for both the 
alluvial and bedrock wells.  The highest turbidity values were seen in wells WCC-10R and WCC-
12.  Highest conductivities found were present in WCC-12 and WCC-7.   
 

2.2 CRITERIA EXCEEDANCES 
All sample results exceeding the clean-up criteria are presented in Table 2-3.  Concentrations 
exceeding clean-up criteria were found only in alluvial aquifer wells. 

 

2.3 CHEMICAL DATA 
Table 2-4 presents volatile organic analyses results for the annual reporting period.  Semi-volatile 
organic results are shown in Table 2-5, and metals analyses results are present in Table 2-6.  
Figures 2-1 through 2-5 present time series plots for alluvial aquifer well analyte concentrations.  
Time series plots for bedrock well analyte concentrations are shown in Figures 2-6 through 2-11. 
VOC’s:  The alluvial aquifer wells had detectable concentrations of all analyzed VOC constituents 
during the May sampling event, and detectable concentrations for almost all of the analyzed VOC 
constituents during the November sampling event, excluding acetone and 
Trichlorofluoromethane.  Alluvial aquifer well WCC-11B was the only well with PCE 
concentrations remaining above the criteria.  Low concentrations of PCE were detected in the 
bedrock aquifer well WCC-7, and the Alluvial aquifer well WCC4A.  Low concentrations of cis-1, 
2-Dichloroethene were detected in Alluvial wells WCC11B, WCC12 and WCC4A. Vinyl chloride 
concentrations in WCC-12 exceeded criteria, and a low detection was found at WCC-4A. There 
were detections for TCE found in Alluvial wells WCC11B and WCC4A, but the concentrations 
continue to remain under the criteria. 
SVOC’s:  There were no concentrations found above detection limits for BEHP this reporting 
year, however, the concentrations found in WCC2 increased from non-detection in 2017 to 3.92 
ug/L in the November sampling event. Low concentrations of 1,4-Dichlorobenzene were detected 
in the Alluvial aquifer well WCC12 during the May sampling event. 
Metals:  Alluvial aquifer well WCC-12 exhibited detectable concentrations of arsenic and 
Manganese over the cleanup criteria for both sampling events. Alluvial aquifer monitoring wells 
WCC-2 and WCC-4A had detectable concentrations of manganese during this reporting year, 
with WCC-2 concentrations exceeding criteria. Lead, antimony, and chromium were not found in 
any of the monitoring wells sampled during the November sampling event. 
   

 

2.4 SUMMARY 
In general, the alluvial unit monitoring wells had higher concentrations and more detections of 
most analytes than the bedrock unit wells.  The highest concentrations of analytes tend to be 
near the northern edge of the landfill. 
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Table 2-1 Greenacres Landfill Groundwater Elevations (ft above MSL) 

 
 

StationID Unit 5-2018 11-2018 

SVA1 Alluvial Aquifer 1965.57 1957.16 

WCC11A Alluvial Aquifer 1965.75 1957.26 

WCC11B Alluvial Aquifer 1965.82 1957.83 

WCC12 Alluvial Aquifer 1996.49 1996.32 

WCC2 Alluvial Aquifer 1966.36 1957.98 

WCC4A Alluvial Aquifer 1964.11 1964.48 

WCC6A Alluvial Aquifer 2000.80 2003.92 

MW2 Bedrock Aquifer 2053.05 2051.30 

WCC1 Bedrock Aquifer 1960.70 1961.35 

WCC13 Bedrock Aquifer 2064.90 2336.79 

WCC6B Bedrock Aquifer 2031.60 2058.02 

WCC7 Bedrock Aquifer 2034.59 2030.95 

WCC8 Bedrock Aquifer 2111.59 2034.55 

WCC9 Bedrock Aquifer 2184.83 2101.60 

WCC9 Bedrock Aquifer 2184.83 2172.14 
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Table 2-2 Greenacres Landfill Annual Monitoring Well Field Parameters 

 
 

StationID Unit SampleDate FieldTemp FieldPH FieldConductivity FieldTurbidity 

SVA1 Alluvial Aquifer 5/2/2018 11 8 251 0.19 

SVA1 Alluvial Aquifer 11/1/2018 11.3 7.88 266 0.17 

WCC1 Bedrock Aquifer 5/2/2018 11.4 7.78 492 0.29 

WCC1 Bedrock Aquifer 11/1/2018 12.7 7.67 489 0.8 

WCC10R Bedrock Aquifer 11/1/2018 11.3 7.86 187 14.3 

WCC11B Alluvial Aquifer 5/2/2018 12 7.48 690 0.16 

WCC11B Alluvial Aquifer 11/1/2018 11.3 7.45 741 0.57 

WCC12 Alluvial Aquifer 5/2/2018 14.4 6.64 869 1.5 

WCC12 Alluvial Aquifer 11/1/2018 14.1 6.59 998 1.11 

WCC2 Alluvial Aquifer 5/2/2018 8.8 7.36 474 0.28 

WCC2 Alluvial Aquifer 11/1/2018 10.6 7.25 466 0.32 

WCC4A Alluvial Aquifer 5/2/2018 10.8 6.88 738 0.38 

WCC4A Alluvial Aquifer 11/1/2018 10.9 6.88 740 0.4 

WCC7 Bedrock Aquifer 5/2/2018 11.6 7.3 849 0.19 

WCC7 Bedrock Aquifer 11/1/2018 12.4 7.3 845 0.18 

WCC8 Bedrock Aquifer 5/2/2018 11.6 6.85 131 0.69 

WCC8 Bedrock Aquifer 11/1/2018 11.5 6.53 132 0.33 

WCC9 Bedrock Aquifer 5/2/2018 10.8 6.18 81 0.29 

WCC9 Bedrock Aquifer 11/1/2018 11.2 6.16 100 0.29 
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Table 2-3 Clean-up Criteria Exceeded 

 
 

StationID Unit SampleDate Analyte Name Concentration Clean-up Criteria AnalyteCat 

WCC11B Alluvial Aquifer 5/2/2018 PCE 9.17 5 V 

WCC11B Alluvial Aquifer 5/2/2018 PCE 9.42 5 V 

WCC11B Alluvial Aquifer 11/1/2018 PCE 9.58 5 V 

WCC11B Alluvial Aquifer 11/1/2018 PCE 9.08 5 V 

WCC12 Alluvial Aquifer 5/2/2018 Mn 1.52 0.05 I 

WCC12 Alluvial Aquifer 5/2/2018 As 0.0484 0.005 I 

WCC12 Alluvial Aquifer 5/2/2018 VC 4.23 1 V 

WCC12 Alluvial Aquifer 11/1/2018 Mn 1.82 0.05 I 

WCC12 Alluvial Aquifer 11/1/2018 As 0.0423 0.005 I 

WCC12 Alluvial Aquifer 11/1/2018 VC 3.76 1 V 

WCC2 Alluvial Aquifer 5/2/2018 Mn 0.265 0.05 I 

WCC2 Alluvial Aquifer 11/1/2018 Mn 0.125 0.05 I 



 2-6 

Table 2-4 Greenacres Landfill Annual Volatile Organic Results (ug/L) 

 
 
 

StationID Unit SampleDate 
1,2-
DCA Acetone 

CFC 
12 

CFC-
11 

cis-1,2-
DCE PCE TCE VC 

WCC11B Alluvial Aquifer 5/2/2018     1.78 0.54 0.54 9.42 1.10   

WCC11B Alluvial Aquifer 11/1/2018     1.19   0.60 9.58 1.07   

WCC12 Alluvial Aquifer 5/2/2018 0.70 4.90     6.53     4.23 

WCC12 Alluvial Aquifer 11/1/2018 1.35       4.03     3.76 

WCC4A Alluvial Aquifer 5/2/2018     0.73   3.55 1.64 0.51 0.87 

WCC4A Alluvial Aquifer 11/1/2018     0.53   3.59 1.56   0.74 

WCC7 Bedrock Aquifer 5/2/2018           1.26     

WCC7 Bedrock Aquifer 11/1/2018           1.60     

           *Criteria exceedances are in RED 
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Table 2-5 Greenacres Landfill Annual Semi-Volatile Organic Results (ug/L) 

 
 
 

StationID Unit SampleDate 1,4-Dichlorobenzene BEHP 

WCC12 Alluvial Aquifer 5/2/2018 0.77   

WCC2 Alluvial Aquifer 11/1/2018   3.92 

     
     *Criteria exceedances are in RED 
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Table 2-6 Greenacres Landfill Annual Metals Results (mg/L) 

 
 
 

StationID Unit SampleDate As Mn 

WCC12 Alluvial Aquifer 5/2/2018 0.0484 1.52 

WCC2 Alluvial Aquifer 5/2/2018   0.265 

WCC4A Alluvial Aquifer 5/2/2018   0.0232 

WCC12 Alluvial Aquifer 11/1/2018 0.0423 1.82 

WCC2 Alluvial Aquifer 11/1/2018   0.125 

WCC4A Alluvial Aquifer 11/1/2018   0.0273 

     
     *Criteria exceedances are in RED 
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Figure 2-1 Alluvial Monitoring Wells VOC Concentrations vs. Time 
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Figure 2-2 Alluvial Monitoring Wells VOC Concentrations vs. Time 
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Figure 2-3 Alluvial Monitoring Wells VOC Concentrations vs. Time 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0
ug

/L
 

Alluvial Monitoring Wells  
Vinyl Chloride Results vs. Time 

Clean-up Criteria SVA1 WCC11B WCC12 WCC2 WCC4A



 2-12 

Figure 2-4 Alluvial Monitoring Wells Semi-VOC Concentrations vs. Time 
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Figure 2-5 Alluvial Monitoring Wells Metals Concentrations vs. Time 
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Figure 2-6 Alluvial Monitoring Wells Metals Concentrations vs. Time 
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Figure 2-7 Bedrock Monitoring Wells VOC’s Concentrations vs. Time 
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Figure 2-8 Bedrock Monitoring Wells VOC’s Concentrations vs. Time 
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Figure 2-9 Bedrock Monitoring Wells Semi-VOC’s Concentrations vs. Time 
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Figure 2-10 Bedrock Monitoring Wells Metals Concentrations vs. Time 
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Figure 2-11 Bedrock Monitoring Wells Metals Concentrations vs. Time 
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3. Summary of Greenacres Landfill Flare Stations and Probes  
 
 
 

Table 3-1 Landfill Gas Emission Point Summary 
 
 

Greenacres landfill Emission Point Summary for 2018 

  
     

  

Date       Flow (cfm)     

Jan 
   

46 
 

  

Feb       46     

Mar 
   

47 
 

  

Apr       45     

May 
   

41 
 

  

Jun       41     

Jul 
   

42 
 

  

Aug       42     

Sep 
   

41 
 

  

Oct       42     

Nov 
   

42 
 

  

Dec       42     

Total 
   

517 
 

  

Average       43     

  
     

  

43*525,600/106       =22.6 
Million Cubic 
ft/yr 
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Table 3-2 Landfill Gas Probes Summary 
 
 

Greenacres landfill Probe Summary for 2018 

  
   

  

Date CH4 CO2 O2 Bal 

Jan 0.00 0.81 19.70 79.49 

Feb 0.00 0.89 19.34 79.77 

Mar 0.00 1.18 18.14 80.68 

Apr 0.00 0.90 18.92 80.18 

May 0.00 0.96 18.96 80.07 

Jun 0.00 1.02 18.96 80.02 

Jul 0.00 1.04 19.31 79.65 

Aug 0.00 1.02 19.27 79.71 

Sep 0.00 0.91 19.53 79.56 

Oct 0.00 0.91 19.51 79.58 

Nov 0.00 0.91 19.60 79.49 

Dec 0.00 0.97 19.17 79.86 



 A 

APPENDIX  Groundwater Sampling Field Sheets 
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