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Vinyl Chloride Time-Series 
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ATTACHMENT 1B 

2017 Exceedance and Trend Information 
(GeoChem Applications) 

 



3. Annual UCL Calculations using Preliminary

Groundwater Cleanup Goals

- 2017 Annual Preliminary Groundwater Cleanup Goals Statistical Evaluation

Summary (Table 3-1)
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MW-15R Compliance 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-15R Compliance 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-15R Compliance Arsenic, total 12 100% 0.258 0.23 ug/L LN 0.462 ug/L No No

MW-15R Compliance Iron, total 11
[7]

9.1% 0.11 0.11 mg/L A 0.30 mg/L No No

MW-15R Compliance Manganese, total 12 100% 0.021 0.01 mg/L LN 0.05 mg/L No No

MW-15R Compliance cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-15R Compliance Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-15R Compliance Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-15R Compliance Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-15R Compliance Ammonia as N 12 0% 0.03 (ND) 0.03 mg/L B 0.19 mg/L No No

MW-34A Compliance 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-34A Compliance 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-34A Compliance Arsenic, total 12 100% 0.478 0.452 ug/L LN 0.462 ug/L No No

MW-34A Compliance Iron, total 12 8.3% 0.06 0.06 mg/L A 0.30 mg/L No No

MW-34A Compliance Manganese, total 12 75% 0.0044 0.002 mg/L LN 0.05 mg/L No No

MW-34A Compliance cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-34A Compliance Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-34A Compliance Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-34A Compliance Vinyl Chloride 12 0% 0.02 (ND) 0.03 ug/L B 0.20 ug/L No No

MW-34A Compliance Ammonia as N 12 8.3% 0.035 0.04 mg/L A 0.19 mg/L No No

MW-34C Compliance 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-34C Compliance 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-34C Compliance Arsenic, total 12 100% 84.6 84.6 ug/L A** 0.462 ug/L Yes No

MW-34C Compliance Iron, total 12 100% 100 155 mg/L LN 0.30 mg/L Yes No

MW-34C Compliance Manganese, total 12 100% 14 5.5 mg/L Z 0.05 mg/L Yes No

MW-34C Compliance cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

TABLE 3-1:  2017 Annual Groundwater Cleanup Level Statistical Evaluation Summary
Olympic View Sanitary Landfill                                                                   

Statistical Methodology:  calculation of 95% UCL of mean per MTCAStat

Data Input (general): 3-year "moving window", updated annually

Data Input (specific): January 1, 2015 through December 31, 2017

Wells Evaluated: (1) Compliance -- MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43; (2) Downgradient -- MW-29A, MW-32, MW-33A, MW-33C, MW-36A
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TABLE 3-1:  2017 Annual Groundwater Cleanup Level Statistical Evaluation Summary
Olympic View Sanitary Landfill                                                                   

Statistical Methodology:  calculation of 95% UCL of mean per MTCAStat

Data Input (general): 3-year "moving window", updated annually

Data Input (specific): January 1, 2015 through December 31, 2017

Wells Evaluated: (1) Compliance -- MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43; (2) Downgradient -- MW-29A, MW-32, MW-33A, MW-33C, MW-36A

MW-34C Compliance Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-34C Compliance Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-34C Compliance Vinyl Chloride 12 100% 0.11 0.09 ug/L LN 0.20 ug/L No Yes (����)

MW-34C Compliance Ammonia as N 12 25% 0.034 0.034 mg/L A 0.19 mg/L No No

MW-39 Compliance 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-39 Compliance 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-39 Compliance Arsenic, total 12 100% 2.16 1.77 ug/L Z 0.462 ug/L Yes No

MW-39 Compliance Iron, total 12 100% 40 33.7 mg/L Z 0.30 mg/L Yes No

MW-39 Compliance Manganese, total 12 100% 0.66 0.46 mg/L N 0.05 mg/L Yes No

MW-39 Compliance cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-39 Compliance Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-39 Compliance Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-39 Compliance Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-39 Compliance Ammonia as N 12 92% 0.63 0.44 mg/L Z 0.19 mg/L Yes No

MW-42 Compliance 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-42 Compliance 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-42 Compliance Arsenic, total 12 100% 1.93 1.78 ug/L LN 0.462 ug/L Yes No

MW-42 Compliance Iron, total 12 100% 27 24.9 mg/L LN 0.30 mg/L Yes No

MW-42 Compliance Manganese, total 12 100% 4.8 4.5 mg/L LN 0.05 mg/L Yes No

MW-42 Compliance cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-42 Compliance Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-42 Compliance Trichloroethene 12 8.3% 0.58 0.58 ug/L A 1.0 ug/L No No

MW-42 Compliance Vinyl Chloride 12 83% 0.12 0.09 ug/L LN 0.20 ug/L No No

MW-42 Compliance Ammonia as N 12 100% 6.7 5.9 mg/L LN 0.19 mg/L Yes No

MW-43 Compliance 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-43 Compliance 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No
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TABLE 3-1:  2017 Annual Groundwater Cleanup Level Statistical Evaluation Summary
Olympic View Sanitary Landfill                                                                   

Statistical Methodology:  calculation of 95% UCL of mean per MTCAStat

Data Input (general): 3-year "moving window", updated annually

Data Input (specific): January 1, 2015 through December 31, 2017

Wells Evaluated: (1) Compliance -- MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43; (2) Downgradient -- MW-29A, MW-32, MW-33A, MW-33C, MW-36A

MW-43 Compliance Arsenic, total 12 17% 0.0562 0.056 ug/L A 0.462 ug/L No No

MW-43 Compliance Iron, total 12 100% 2.5 1.51 mg/L LN 0.30 mg/L Yes No

MW-43 Compliance Manganese, total 12 100% 0.12 0.10 mg/L N 0.05 mg/L Yes No

MW-43 Compliance cis-1,2-dichloroethene 12 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-43 Compliance Ethyl ether 12 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-43 Compliance Trichloroethene 12 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-43 Compliance Vinyl Chloride 12 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-43 Compliance Ammonia as N 12 67% 0.06 0.05 mg/L LN 0.19 mg/L No Yes (����)

MW-29A Downgradient 1,1-Dichloroethane 6 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-29A Downgradient 1,4-Dichlorobenzene 6 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-29A Downgradient Arsenic, total 6 100% 2.13 2.04 ug/L LN 0.462 ug/L Yes No

MW-29A Downgradient Iron, total 6 100% 4.6 4.26 mg/L LN 0.30 mg/L Yes No

MW-29A Downgradient Manganese, total 6 100% 1.4 1.35 mg/L Z 0.05 mg/L Yes No

MW-29A Downgradient cis-1,2-dichloroethene 6 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-29A Downgradient Ethyl ether 6 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-29A Downgradient Trichloroethene 6 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-29A Downgradient Vinyl Chloride 6 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-29A Downgradient Ammonia as N 6 100% 0.095 0.08 mg/L Z 0.19 mg/L No Yes (����)

MW-32 Downgradient 1,1-Dichloroethane 12 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-32 Downgradient 1,4-Dichlorobenzene 12 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-32 Downgradient Arsenic, total 12 100% 10.7 10.2 ug/L LN 0.462 ug/L Yes No

MW-32 Downgradient Iron, total 12 100% 0.94 0.75 mg/L LN 0.30 mg/L Yes Yes (����)

MW-32 Downgradient Manganese, total 12 100% 2.9 2.3 mg/L Z 0.05 mg/L Yes Yes (����)

MW-32 Downgradient cis-1,2-dichloroethene 12 8.3% 0.81 (ND) 0.81 ug/L A* 35 ug/L No No

MW-32 Downgradient Ethyl ether 11 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-32 Downgradient Trichloroethene 12 42% 0.66 0.66 ug/L A*** 1.0 ug/L No No

MW-32 Downgradient Vinyl Chloride 12 100% 0.46 0.38 ug/L LN 0.20 ug/L Yes Yes (����)
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TABLE 3-1:  2017 Annual Groundwater Cleanup Level Statistical Evaluation Summary
Olympic View Sanitary Landfill                                                                   

Statistical Methodology:  calculation of 95% UCL of mean per MTCAStat

Data Input (general): 3-year "moving window", updated annually

Data Input (specific): January 1, 2015 through December 31, 2017

Wells Evaluated: (1) Compliance -- MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43; (2) Downgradient -- MW-29A, MW-32, MW-33A, MW-33C, MW-36A

MW-32 Downgradient Ammonia as N 11 18% 0.039 0.039 mg/L A 0.19 mg/L No No

MW-33A Downgradient 1,1-Dichloroethane 6 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-33A Downgradient 1,4-Dichlorobenzene 6 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-33A Downgradient Arsenic, total 6 100% 0.610 0.618 ug/L LN 0.462 ug/L Yes No

MW-33A Downgradient Iron, total 6 100% 2.5 2.2 mg/L Z 0.30 mg/L Yes No

MW-33A Downgradient Manganese, total 6 100% 0.09 0.20 mg/L LN 0.05 mg/L Yes No

MW-33A Downgradient cis-1,2-dichloroethene 6 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-33A Downgradient Ethyl ether 6 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-33A Downgradient Trichloroethene 6 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-33A Downgradient Vinyl Chloride 6 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-33A Downgradient Ammonia as N 6 50% 0.30 0.30 mg/L A 0.19 mg/L Yes No

MW-33C Downgradient 1,1-Dichloroethane 10 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-33C Downgradient 1,4-Dichlorobenzene 10 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-33C Downgradient Arsenic, total 10 100% 2.67 2.60 ug/L LN 0.462 ug/L Yes No

MW-33C Downgradient Iron, total 10 80% 0.33 0.29 mg/L LN 0.3 mg/L No No

MW-33C Downgradient Manganese, total 10 100% 0.29 0.21 mg/L Z 0.05 mg/L Yes No

MW-33C Downgradient cis-1,2-dichloroethene 10 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-33C Downgradient Ethyl ether 10 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-33C Downgradient Trichloroethene 10 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-33C Downgradient Vinyl Chloride 10 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-33C Downgradient Ammonia as N 10 0% 0.03 (ND) 0.03 mg/L B 0.19 mg/L No No

MW-36A Downgradient 1,1-Dichloroethane 10 0% 0.38 (ND) 0.38 ug/L B 50 ug/L No No

MW-36A Downgradient 1,4-Dichlorobenzene 10 0% 0.84 (ND) 0.84 ug/L B 2.0 ug/L No No

MW-36A Downgradient Arsenic, total 10 100% 0.616 0.580 ug/L LN 0.462 ug/L Yes No

MW-36A Downgradient Iron, total 10 40% 0.11 0.11 mg/L A 0.3 mg/L No No

MW-36A Downgradient Manganese, total 10 70% 0.0034 0.003 mg/L A*** 0.05 mg/L No No
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TABLE 3-1:  2017 Annual Groundwater Cleanup Level Statistical Evaluation Summary
Olympic View Sanitary Landfill                                                                   

Statistical Methodology:  calculation of 95% UCL of mean per MTCAStat

Data Input (general): 3-year "moving window", updated annually

Data Input (specific): January 1, 2015 through December 31, 2017

Wells Evaluated: (1) Compliance -- MW-15R, MW-34A, MW-34C, MW-39, MW-42, MW-43; (2) Downgradient -- MW-29A, MW-32, MW-33A, MW-33C, MW-36A

MW-36A Downgradient cis-1,2-dichloroethene 10 0% 0.81 (ND) 0.81 ug/L B 35 ug/L No No

MW-36A Downgradient Ethyl ether 10 0% 0.72 (ND) 0.72 ug/L B 50 ug/L No No

MW-36A Downgradient Trichloroethene 10 0% 0.46 (ND) 0.46 ug/L B 1.0 ug/L No No

MW-36A Downgradient Vinyl Chloride 10 0% 0.02 (ND) 0.02 ug/L B 0.20 ug/L No No

MW-36A Downgradient Ammonia as N 10 10% 0.03 0.03 mg/L A 0.19 mg/L No No

[7] 
For MW-15R, outlier of 0.41 mg/L from 2-24-15 sampling event was removed prior to UCL calculation

A* = Same as note "A" except that the highest value in the data set is below the reporting limit of one or more non-detected results; therefore, the highest reporting  limit is used to represent the 95% UCL of the mean.

A** = MTCAStat suggests use of lognormal formula but calculation of 95% UCL of mean by Land's formula provides unrealistic result; therefore, the highest detected result is used to represent the 95% UCL of the mean.

A*** = MTCAStat suggests use of the Z-score method but then cites inability to calculate due to presence of censored values; therefore, the highest detected result is used to represent the 95% UCL of the mean.

A = Detection frequency of data set too low and/or N too few to calculate 95% UCL of mean; therefore, the highest detected result in the data set used to represent 95% UCL of mean.

B = Detection frequency = 0; therefore, the highest reporting limit in the data set is used to represent the 95% UCL of mean.

LN = The 95% UCL of the mean is calculated using Land's formula since lognormal distribution is indicated.

N = The 95% UCL of the mean is calculated using a normal-based t-statistic since a normal distribution is indicated.

Z = the 95% UCL of the mean is calculated using the Z-score method in MTCAStat since neither normal nor lognormal distribution can be determined.

[6]
 Trend analysis results are based on data for the period January 2005 through December 2017; arrows indicated increasing (����) or decreasing (����) trends.

NOTES:
[1] 

N = number of data points used for UCL calculation of the mean; only SIM results used for Vinyl Chloride (e.g., duplicate results with higher RLs by non-SIM were omitted).

[3]
 A 3-year moving data set is used for calculation of the UCL.

[5] 
Groundwater Cleanup Levels are listed on Table 3 of the October 2010 Draft Cleanup Action Plan.

[4]
 ug/L - micrograms per liter; mg/L = milligrams per liter.

[2]
 MAX = maximum detected result in the data set; if no detected results, then = maximum reporting limit for non-detect results (indicated with ND).
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Time Series Plot for MW-32
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Time Series Plot for MW-33A
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Time Series Plot for MW-33C
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Time Series Plot for MW-34C
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Waters

Time Series Plot for MW-36A
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Time Series Plot for MW-39
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Time Series Plot for MW-42

 

U
G

/L

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

Year

09 10 11 12 13 14 15 16 17 18 19

Nondetect

Arsenic, dissolved 

Arsenic, total 

 

1 Prepared by: Waste Management, Inc.1

Jim
Text Box
CL = 0.462 ug/L



Waters

Time Series Plot for MW-29A
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Time Series Plot for MW-32
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Time Series Plot for MW-33A
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Time Series Plot for MW-34C
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Time Series Plot for MW-39
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Time Series Plot for MW-42
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Time Series Plot for MW-43
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