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Table 2
Summary of Inorganic Groundwater Quality Data - DDLF-4

Camp Ripley Demolition Debris Landfill
State of Minnesota Department of Military Affairs

DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4
Parameter Units IL 11/5/2008* 11/11/2009* 11/8/2010* 11/8/2011* 11/1/2012* 10/25/2013 11/12/2014 11/5/2015
Alkalinity mg/L -- 51 72 62 64 76.1 72.4 <100 55.4
Ammonia Nitrogen mg/L -- <0.01 <0.01 <0.01 <0.1 <0.1 0.1 <0.1 <0.1
Arsenic (dissolved) ug/L 2.5 <1.0 <1.0 <1.6 <1.6 <0.5 <20 <2.0 <2.0
Barium (dissolved) mg/L 0.5 0.006 0.008 NA NA 0.012 0.01 <0.01 <0.01
Boron (dissolved) ug/L 250 <40 <40 NA NA NA <150 <100 <100
Cadmium (dissolved) ug/L 1 1 <0.2 0.2 NA NA <3.0 <0.8 <0.8
Calcium (dissolved) mg/L -- 14 20 NA NA 22.4 NA NA NA
Cation/Anion Balance % -- NA NA NA NA 2.1 NA NA NA
Chloride mg/L -- 1 1.1 NA NA <0.5 <2.0 NA <1.0
Chromium (dissolved) ug/L 25 <5 7.9 NA NA 5 <10 <5 <10
Chromium, Trivalent ug/L -- NA NA NA NA <10 NA NA NA
Chromium, Hexavalent ug/L -- <3 <3 NA NA <10 NA NA NA
Conductance (Field) umhos/cm -- NA NA NA NA 96.3 149 110 113
Conductance (Lab) umhos/cm -- 120 150 130 120 160 160 129 122
Copper (dissolved) ug/L 250 <10 10 NA NA <5 <10 <5 <10
Dissolved Oxygen (Field) mg/L -- NA NA NA NA 8.72 NA 10.13 9.35
Eh (Lab) mV -- 130 140 140 440 202 NA NA NA
Eh (Field) mV -- NA NA NA NA 502.7 NA 284 203
Iron (dissolved) mg/L -- <0.01 0.1 0.14 <0.01 0.099 0.217 <0.05 <0.05
Lead (dissolved) ug/L 1.25 <0.4 0.4 <0.4 <0.4 <0.5 <10 <2 <2
Magnesium (dissolved) mg/L -- 4 5.6 4.5 4.6 6.1 NA NA NA
Manganese (dissolved) mg/L 0.025 0.059 0.01 NA NA <0.01 <0.005 <0.01 <0.01
Mercury (dissolved) ug/L 0.5 <0.1 0.1 <0.1 <0.1 <0.2 <0.2 <0.2 <0.2
Nitrate + Nitrite as N mg/L 2.5 0.8 1.1 NA NA NA 0.45 0.43 0.78
Nitrate as N mg/L -- NA NA 0.68 0.56 0.37 0.45 NA NA
Nitrite as N mg/L -- NA NA <0.05 <0.05 <0.1 <0.1 NA NA
pH (Field) Standard Units -- NA NA NA NA 7.9 8.2 6.6 7.05
pH (Lab) Standard Units -- 6.9 7.6 7 7.3 7 6.6 7 6.9
Potassium (dissolved) mg/L -- 6 0.4 0.6 <0.3 0.57 NA NA NA
Sodium (dissolved) mg/L -- 2.1 2.3 2.4 2.4 NA 2.6 2.1 2.3
Sulfate mg/L -- 6.2 6.3 3.1 1.9 2.1 3.4 2.5 4.1
Temp (Field) Degrees C -- NA NA NA NA 8.8 8.8 8.6 8.8
Total Dissolved Solids (TDS) mg/L -- 88 100 98 92 120 NA NA NA
Total Suspended Solids (TSS) mg/L -- 4 150 12 14 98.7 12.8 27.6 54.7
Turbidity (Field) NTU -- 5 53 12 16 38 56 25 38.4
Zinc (dissolved) ug/L 500 <5 <5 NA NA <10 NA NA NA

NA = Not Analyzed
*Data obtained from previous reports 
mg/L = Milligrams per liter = parts per million
ug/L = Micrograms per liter = parts per billion
IL = Intervention limit



Table 3
Summary of Inorganic Groundwater Quality Data - DDLF-5

Camp Ripley Demolition Debris Landfill
State of Minnesota Department of Military Affairs

DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5
Parameter Units IL 11/5/2008* 11/11/2009* 11/8/2010* 11/8/2011* 11/1/2012* 10/25/2013 11/12/2014 11/5/2015
Alkalinity mg/L -- 34 48 45 37 38.7 29.5 26.7 31.1
Ammonia Nitrogen mg/L -- <0.01 <0.01 <0.01 <0.1 <0.1 0.061 <0.1 <0.1
Arsenic (dissolved) ug/L 2.5 <1 <1 <1.6 <1.6 0.85 <20 <2 <2
Barium (dissolved) mg/L 0.5 0.01 0.006 NA NA 0.0437 0.01 <0.01 <0.01
Boron (dissolved) ug/L 250 <40 <40 NA NA NA <150 <100 <100
Cadmium (dissolved) ug/L 1 <0.2 <0.2 NA NA <0.2 <3.0 <0.8 <0.8
Calcium (dissolved) mg/L -- 8.8 10 NA NA 17.7 NA NA NA
Cation/Anion Balance % -- NA NA NA NA 25.1 NA NA NA
Chloride mg/L -- 1.1 0.73 NA NA <0.5 <2.0 <1.0 <1.0
Chromium (dissolved) ug/L 25 <5 8.7 NA NA <5 <10 <5 <10
Chromium, Trivalent ug/L -- NA NA NA NA <10 NA NA NA
Chromium, Hexavalent ug/L -- <3 <3 NA NA <10 NA NA NA
Conductance (Field) umhos/cm -- NA NA NA NA 150.3 60 57 59
Conductance (Lab) umhos/cm -- 77 97 93 74 110 66.4 60 70
Copper (dissolved) ug/L 250 <10 <10 NA NA 7.1 <10 <5 <10
Dissolved Oxygen (Field) mg/L -- NA NA NA NA 8.83 NA 10.01 8.56
Eh (Lab) mV -- 140 140 140 430 173 NA NA NA
Eh (Field) mV -- NA NA NA NA 524 NA 390 282
Iron (dissolved) mg/L -- <0.01 <10 0.033 <0.01 5.03 <0.05 0.052 <0.05
Lead (dissolved) ug/L 1.25 <0.4 <0.4 <0.4 0.4 2.2 <10 <2 <2
Magnesium (dissolved) mg/L -- 2.3 3 3.1 2.5 4.6 NA NA NA
Manganese (dissolved) mg/L 0.025 0.076 <0.005 NA NA 0.193 <0.005 <0.01 <0.01
Mercury (dissolved) ug/L 0.5 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.2 <0.2
Nitrate + Nitrite as N mg/L 2.5 0.6 1.2 NA NA NA 0.13 0.11 0.29
Nitrate as N mg/L -- NA NA 0.59 <0.05 1.6 0.13 NA NA
Nitrite as N mg/L -- NA NA <0.05 <0.05 <0.1 <0.1 NA NA
pH (Field) Standard Units -- NA NA NA NA 7.64 7.79 6.11 6.34
pH (Lab) Standard Units -- 6.6 7 6.7 7.3 6.7 6.3 6.5 6.3
Potassium (dissolved) mg/L -- 0.6 0.4 0.55 0.43 1.3 NA NA NA
Sodium (dissolved) mg/L -- 2 2.1 2.2 1.9 NA 1.86 1.8 2
Sulfate mg/L -- 2.8 2.2 2.7 1.5 3.8 <2.5 <2.0 <2.0
Temp (Field) Degrees C -- NA NA NA NA 8.83 8.4 8.5 8.6
Total Dissolved Solids (TDS) mg/L -- 64 80 88 72 93 NA NA NA
Total Suspended Solids (TSS) mg/L -- <2 320 32 290 904 38.4 68.8 715
Turbidity (Field) NTU -- 3.6 70 19 110 70 76 65.3 39.9
Zinc (dissolved) ug/L 500 <5 <5 NA NA 76.8 NA NA NA

NA = Not Analyzed
*Data obtained from previous reports 
mg/L = Milligrams per liter = parts per million
ug/L = Micrograms per liter = parts per billion
IL = Intervention limit



Table 4
Summary of Organic Groundwater Quality Data - DDLF-4

Camp Ripley Demolition Debris Landfill
State of Minnesota Department of Military Affairs

DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4
Parameter Units IL 11/5/2008* 11/11/2009* 11/8/2010* 11/8/2011* 11/1/2012* 10/25/2013 11/12/2014 11/5/2015
Acetone ug/L 175 <4.0 <4.0 <4.0 <4.0 <25.0 <20.0 <20.0 <20.0
Allylchloride ug/L 7.5 <0.042 <0.042 <0.16 <0.16 <4.0 <4.0 <4.0 <5.0
Benzene ug/L 0.5 <0.069 <0.069 <0.2 <0.2 <1.0 <1.0 <1.0 <0.50
Bromobenzene ug/L -- <0.17 <0.17 <0.12 <0.12 <1.0 <1.0 <1.0 <1.0
Bromochloromethane ug/L -- <0.082 <0.082 <0.18 <0.18 <1.0 <1.0 <1.0 <1.0
Bromodichloromethane ug/L 1.5 <0.086 <0.086 <0.12 <0.12 <1.0 <1.0 <1.0 <1.0
Bromoform ug/L 10 <0.16 <0.16 <0.13 <0.13 <4.0 <4.0 <4.0 <5.0
Bromomethane ug/L 2.5 <0.06 <0.06 <0.16 <0.16 <4.0 <4.0 <4.0 <2.5
Methyl Ethyl Ketone (MEK)/2-Butanone ug/L 1000 <0.1 <0.1 <0.18 <0.18 <4.0 <5.0 <5.0 <20.0
n-Butylbenzene ug/L -- <0.087 <0.087 <0.17 <0.17 <1.0 <1.0 <1.0 <2.5
sec-Butylbenzene ug/L -- <0.15 <0.15 <0.16 <0.16 <1.0 <1.0 <1.0 <1.0
tert-Butylbenzene ug/L -- <0.074 <0.074 <0.28 <0.28 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride ug/L 0.75 <0.14 <0.14 <0.2 <0.2 <1.0 <1.0 <1.0 <0.50
Chlorobenzene ug/L 25 <0.089 <0.089 <0.24 <0.24 <1.0 <1.0 <1.0 <1.0
Chloroethane ug/L -- <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 <1.0 <2.5
Chloroform ug/L 7.5 <0.068 <0.068 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
Chloromethane ug/L -- <0.08 <0.08 <0.13 <0.13 <4.0 <4.0 <4.0 <2.5
2-Chlorotoluene ug/L -- <0.11 <0.11 <0.13 <0.13 <1.0 <1.0 <1.0 <1.0
4-Chlorotoluene ug/L -- <0.12 <0.12 <0.23 <0.23 <1.0 <1.0 <1.0 <1.0
1,2-Dibromo-3-chloropropane ug/L 0.05 <0.12 <0.12 <0.13 <0.13 <4.0 <4.0 <4.0 <5.0
Dibromochloromethane ug/L 2.5 <0.12 <0.12 <0.11 <0.11 <1.0 <1.0 <1.0 <0.50
1,2-Dibromoethane (EDB) ug/L 0.001 <0.15 <0.15 <0.1 <0.1 <1.0 <1.0 <1.0 <0.50
Dibromomethane ug/L -- <0.081 <0.081 <0.21 <0.21 <4.0 <4.0 <4.0 <2.5
1,2-Dichlorobenzene ug/L 150 <0.1 <0.1 <0.096 <0.096 <1.0 <1.0 <1.0 <0.50
1,3-Dichlorobenzene ug/L 150 <0.13 <0.13 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
1,4-Dichlorobenzene ug/L 2.5 <0.1 <0.1 <0.084 <0.084 <1.0 <1.0 <1.0 <1.0
Dichlorodifluoromethane ug/L 175 <0.084 <0.084 <0.23 <0.23 <1.0 <1.0 <1.0 <5.0
1,1-Dichloroethane ug/L 25 <0.077 <0.077 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethane ug/L 1 <0.1 <0.1 <0.17 <0.17 <1.0 <1.0 <1.0 <0.25
1,1-Dichloroethene ug/L 50 <0.12 <0.12 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene ug/L 12.5 <0.081 <0.081 <0.1 <0.1 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene ug/L 25 <0.053 <0.053 <0.23 <0.23 <1.0 <1.0 <1.0 <1.0
Dichlorofluoromethane ug/L -- <0.097 <0.097 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane ug/L 1.25 <0.055 <0.055 <0.19 <0.19 <4.0 <4.0 <4.0 <1.0
1,3-Dichloropropane ug/L -- <0.091 <0.091 <0.14 <0.14 <1.0 <1.0 <1.0 <1.0
2,2-Dichloropropane ug/L -- <0.063 <0.063 <0.36 <0.36 <4.0 <4.0 <4.0 <5.0
1,1-Dichloropropene ug/L -- <0.089 <0.089 <0.21 <0.21 <1.0 <1.0 <1.0 <1.0

NA = Not Analyzed
*Data obtained from previous reports 
mg/L = Milligrams per liter = parts per million
ug/L = Micrograms per liter = parts pre billion
IL = Intervention limit



Table 4 (con't)

Summary of Organic Groundwater Quality Data - DDLF-4
Camp Ripley Demolition Debris Landfill

State of Minnesota Department of Military Affairs

DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4 DDLF-4
Parameter Units IL 11/5/2008* 11/11/2009* 11/8/2010* 11/8/2011* 11/1/2012* 10/25/2013 11/12/2014 11/5/2015
cis-1,3-Dichloropopene ug/L 0.5 <0.098 <0.098 <0.16 <0.16 <4.0 <4.0 <4.0 <0.50
trans-1,3-Dichloropropene ug/L 0.5 <0.041 <0.041 <0.14 <0.14 <4.0 <4.0 <4.0 <0.50
Diethyl Ether (Ethyl Ether) ug/L 50 <0.079 <0.079 <0.15 <0.15 <4.0 <4.0 <4.0 <5.0
Ethylbenzene ug/L 12.5 <0.12 <0.12 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
Hexachlorobutadiene ug/L 0.25 <0.096 <0.096 <0.2 <0.2 <5.0 <1.0 <1.0 <2.5
Isopropylbenzene (Cumene) ug/L 75 <0.055 <0.055 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
p-Isopropyltoluene ug/L -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5
Methylene Chloride ug/L 1.25 <0.13 <0.13 <0.18 <0.18 <4.0 <4.0 <4.0 <2.5
Methyl isobutyl ketone ug/L 75 <0.044 <0.044 <0.13 <0.13 <4.0 <5.0 <5.0 <5.0
Methyl tert-butyl ether ug/L -- <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
Naphthalene ug/L 75 <0.13 <0.13 <0.2 <0.2 <4.0 <4.0 <4.0 <5.0
n-Propylbenzene ug/L -- <0.13 <0.13 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
Styrene ug/L 25 <0.079 <0.079 <0.15 <0.15 <1.0 <1.0 <1.0 <1.0
1,1,1,2-Tetrachloroethane ug/L 17.5 <0.099 <0.099 <0.13 <0.13 <1.0 <1.0 <1.0 <1.0
1,1,2,2-Tetrachloroethane ug/L 0.5 <0.094 <0.094 <0.1 <0.1 <1.0 <1.0 <1.0 <0.50
Tetrachloroethene ug/L 1.25 <0.12 <0.12 <0.29 <0.29 <1.0 <1.0 <1.0 <1.0
Tetrahydrofuran ug/L 25 <1.0 <1.0 <1.0 <1.0 <10.0 <10.0 <10.0 <20.0
Toluene ug/L 50 <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
1,2,3-Trichlorobenzene ug/L -- <0.12 <0.12 <0.12 <0.12 <1.0 <1.0 <1.0 <5.0
1,2,4-Trichlorobenzene ug/L 25 <0.073 <0.073 <0.15 <0.15 <1.0 <1.0 <1.0 <1.0
1,1,1-Trichloroethane ug/L 150 <0.076 <0.076 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
1,1,2-Trichloroethane ug/L 0.75 <0.11 <0.11 <0.11 <0.11 <1.0 <1.0 <1.0 <0.50
Trichloroethene ug/L 1.25 <0.16 <0.16 <0.19 <0.19 <1.0 <0.4 <0.4 <0.50
Trichlorofluoromethane ug/L 500 <0.095 <0.095 <0.19 <0.19 <1.0 <1.0 <1.0 <1.0
1,2,3-Trichloropropane ug/L 10 <0.092 <0.092 <0.17 <0.17 <4.0 <4.0 <4.0 <0.20
1,1,2-Trichlorotrifluoroethane ug/L 50,000 <0.074 <0.074 <0.27 <0.27 <1.0 <1.0 <1.0 <1.0
1,2,4-Trimethylbenzene ug/L 25 <0.042 <0.042 <0.18 <0.18 <1.0 <1.0 <1.0 <1.0
1,3,5-Trimethylbenzene ug/L 25 <0.1 <0.1 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
Vinyl Chloride ug/L 0.05 <0.1 <0.1 <0.2 <0.2 <0.40 <0.4 <0.40 <0.050
m,p&o-Xylene (Xylene Total) ug/L 75 <0.2 <0.2 <0.32 <0.32 <3.0 <3.0 <3.0 NA
m&p-Xylene ug/L -- NA NA NA NA <2.0 <2.0 NA <2.0
o-Xylene ug/L -- NA NA NA NA <1.0 <1.0 NA <1.0

NA = Not Analyzed
*Data obtained from previous reports 
mg/L = Milligrams per liter = parts per million
ug/L = Micrograms per liter = parts per billion
IL = Intervention limit



Table 5
Summary of Organic Groundwater Quality Data - DDLF-5

Camp Ripley Demolition Debris Landfill
State of Minnesota Department of Military Affairs

DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5
Parameter Units IL 11/5/2008* 11/11/2009* 11/8/2010* 11/8/2011* 11/1/2012* 10/25/2013 11/12/2014 11/5/2015
Acetone ug/L 175 <4.0 <4.0 <4.0 <4.0 <25.0 <20.0 <20.0 <20.0
Allylchloride ug/L 7.5 <0.042 <0.042 <0.16 <0.16 <4.0 <4.0 <4.0 <5.0
Benzene ug/L 0.5 <0.069 <0.069 <0.2 <0.2 <1.0 <1.0 <1.0 <0.50
Bromobenzene ug/L -- <0.17 <0.17 <0.12 <0.12 <1.0 <1.0 <1.0 <1.0
Bromochloromethane ug/L -- <0.082 <0.082 <0.18 <0.18 <1.0 <1.0 <1.0 <1.0
Bromodichloromethane ug/L 1.5 <0.086 <0.086 <0.12 <0.12 <1.0 <1.0 <1.0 <1.0
Bromoform ug/L 10 <0.16 <0.16 <0.13 <0.13 <4.0 <4.0 <4.0 <5.0
Bromomethane ug/L 2.5 <0.06 <0.06 <0.16 <0.16 <4.0 <4.0 <4.0 <2.5
Methyl Ethyl Ketone (MEK)/2-Butanone ug/L 1000 <0.1 <0.1 <0.18 <0.18 <4.0 <5.0 <5.0 <20.0
n-Butylbenzene ug/L -- <0.087 <0.087 <0.17 <0.17 <1.0 <1.0 <1.0 <2.5
sec-Butylbenzene ug/L -- <0.15 <0.15 <0.16 <0.16 <1.0 <1.0 <1.0 <1.0
tert-Butylbenzene ug/L -- <0.074 <0.074 <0.28 <0.28 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride ug/L 0.75 <0.14 <0.14 <0.2 <0.2 <1.0 <1.0 <1.0 <0.50
Chlorobenzene ug/L 25 <0.089 <0.089 <0.24 <0.24 <1.0 <1.0 <1.0 <1.0
Chloroethane ug/L -- <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 <1.0 <2.5
Chloroform ug/L 7.5 <0.068 <0.068 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
Chloromethane ug/L -- <0.08 <0.08 <0.13 <0.13 <4.0 <4.0 <4.0 <2.5
2-Chlorotoluene ug/L -- <0.11 <0.11 <0.13 <0.13 <1.0 <1.0 <1.0 <1.0
4-Chlorotoluene ug/L -- <0.12 <0.12 <0.23 <0.23 <1.0 <1.0 <1.0 <1.0
1,2-Dibromo-3-chloropropane ug/L 0.05 <0.12 <0.12 <0.13 <0.13 <4.0 <4.0 <4.0 <5.0
Dibromochloromethane ug/L 2.5 <0.12 <0.12 <0.11 <0.11 <1.0 <1.0 <1.0 <0.50
1,2-Dibromoethane (EDB) ug/L 0.001 <0.15 <0.15 <0.1 <0.1 <1.0 <1.0 <1.0 <0.50
Dibromomethane ug/L -- <0.081 <0.081 <0.21 <0.21 <4.0 <4.0 <4.0 <2.5
1,2-Dichlorobenzene ug/L 150 <0.1 <0.1 <0.096 <0.096 <1.0 <1.0 <1.0 <0.50
1,3-Dichlorobenzene ug/L 150 <0.13 <0.13 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
1,4-Dichlorobenzene ug/L 2.5 <0.1 <0.1 <0.084 <0.084 <1.0 <1.0 <1.0 <1.0
Dichlorodifluoromethane ug/L 175 <0.084 <0.084 <0.23 <0.23 <1.0 <1.0 <1.0 <5.0
1,1-Dichloroethane ug/L 25 <0.077 <0.077 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethane ug/L 1 <0.1 <0.1 <0.17 <0.17 <1.0 <1.0 <1.0 <0.25
1,1-Dichloroethene ug/L 50 <0.12 <0.12 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene ug/L 12.5 <0.081 <0.081 <0.1 <0.1 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene ug/L 25 <0.053 <0.053 <0.23 <0.23 <1.0 <1.0 <1.0 <1.0
Dichlorofluoromethane ug/L -- <0.097 <0.097 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane ug/L 1.25 <0.055 <0.055 <0.19 <0.19 <4.0 <4.0 <4.0 <1.0
1,3-Dichloropropane ug/L -- <0.091 <0.091 <0.14 <0.14 <1.0 <1.0 <1.0 <1.0
2,2-Dichloropropane ug/L -- <0.063 <0.063 <0.36 <0.36 <4.0 <4.0 <4.0 <5.0
1,1-Dichloropropene ug/L -- <0.089 <0.089 <0.21 <0.21 <1.0 <1.0 <1.0 <1.0

NA = Not Analyzed
*Data obtained from previous reports 
mg/L = Milligrams per liter = parts per million
ug/L = Micrograms per liter = parts pre billion
IL = Intervention limit



Table 5 (con't)

Summary of Organic Groundwater Quality Data - DDLF-5
Camp Ripley Demolition Debris Landfill

State of Minnesota Department of Military Affairs

DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-5 DDLF-4 DDLF-5 DDLF-5
Parameter Units IL 11/5/2008* 11/11/2009* 11/8/2010* 11/8/2011* 11/1/2012* 10/25/2013 11/12/2014 11/5/2015
cis-1,3-Dichloropopene ug/L 0.5 <0.098 <0.098 <0.16 <0.16 <4.0 <4.0 <4.0 <0.50
trans-1,3-Dichloropropene ug/L 0.5 <0.041 <0.041 <0.14 <0.14 <4.0 <4.0 <4.0 <0.50
Diethyl Ether (Ethyl Ether) ug/L 50 <0.079 <0.079 <0.15 <0.15 <4.0 <4.0 <4.0 <5.0
Ethylbenzene ug/L 12.5 <0.12 <0.12 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
Hexachlorobutadiene ug/L 0.25 <0.096 <0.096 <0.2 <0.2 <5.0 <1.0 <1.0 <2.5
Isopropylbenzene (Cumene) ug/L 75 <0.055 <0.055 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
p-Isopropyltoluene ug/L -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5
Methylene Chloride ug/L 1.25 <0.13 <0.13 <0.18 <0.18 <4.0 <4.0 <4.0 <2.5
Methyl isobutyl ketone ug/L 75 <0.044 <0.044 <0.13 <0.13 <4.0 <5.0 <5.0 <5.0
Methyl tert-butyl ether ug/L -- <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
Naphthalene ug/L 75 <0.13 <0.13 <0.2 <0.2 <4.0 <4.0 <4.0 <5.0
n-Propylbenzene ug/L -- <0.13 <0.13 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
Styrene ug/L 25 <0.079 <0.079 <0.15 <0.15 <1.0 <1.0 <1.0 <1.0
1,1,1,2-Tetrachloroethane ug/L 17.5 <0.099 <0.099 <0.13 <0.13 <1.0 <1.0 <1.0 <1.0
1,1,2,2-Tetrachloroethane ug/L 0.5 <0.094 <0.094 <0.1 <0.1 <1.0 <1.0 <1.0 <0.50
Tetrachloroethene ug/L 1.25 <0.12 <0.12 <0.29 <0.29 <1.0 <1.0 <1.0 <1.0
Tetrahydrofuran ug/L 25 <1.0 <1.0 <1.0 <1.0 <10.0 <10.0 <10.0 <20.0
Toluene ug/L 50 <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 <1.0 <1.0
1,2,3-Trichlorobenzene ug/L -- <0.12 <0.12 <0.12 <0.12 <1.0 <1.0 <1.0 <5.0
1,2,4-Trichlorobenzene ug/L 25 <0.073 <0.073 <0.15 <0.15 <1.0 <1.0 <1.0 <1.0
1,1,1-Trichloroethane ug/L 150 <0.076 <0.076 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
1,1,2-Trichloroethane ug/L 0.75 <0.11 <0.11 <0.11 <0.11 <1.0 <1.0 <1.0 <0.50
Trichloroethene ug/L 1.25 <0.16 <0.16 <0.19 <0.19 <1.0 <0.4 <0.4 <0.50
Trichlorofluoromethane ug/L 500 <0.095 <0.095 <0.19 <0.19 <1.0 <1.0 <1.0 <1.0
1,2,3-Trichloropropane ug/L 10 <0.092 <0.092 <0.17 <0.17 <4.0 <4.0 <4.0 <0.20
1,1,2-Trichlorotrifluoroethane ug/L 50,000 <0.074 <0.074 <0.27 <0.27 <1.0 <1.0 <1.0 <1.0
1,2,4-Trimethylbenzene ug/L 25 <0.042 <0.042 <0.18 <0.18 <1.0 <1.0 <1.0 <1.0
1,3,5-Trimethylbenzene ug/L 25 <0.1 <0.1 <0.17 <0.17 <1.0 <1.0 <1.0 <1.0
Vinyl Chloride ug/L 0.05 <0.1 <0.1 <0.2 <0.2 <0.40 <0.4 <0.4 <0.050
m,p&o-Xylene (Xylene Total) ug/L 75 <0.2 <0.2 <0.32 <0.32 <3.0 <3.0 <3.0 NA
m&p-Xylene ug/L -- NA NA NA NA <2.0 <2.0 NA <2.0
o-Xylene ug/L -- NA NA NA NA <1.0 <1.0 NA <1.0

NA = Not Analyzed
*Data obtained from previous reports 
mg/L = Milligrams per liter = parts per million
ug/L = Micrograms per liter = parts per billion
IL = Intervention limit



Table 6
Groundwater Elevation

Camp Ripley Demolition Debris Landfill
State of Minnesota Department of Military Affairs

DDLF-1 DDLF-2 DDLF-3 DDLF-4 DDLF-5
Unique Well Number 250122 539404 539405 671612 755717
Top of Casing Elevation (ft MSL)* 1233.65 1228.26 1236 1231.95 1235.85
Top of Casing Elevation (ft MSL)** 1232.98 1229.64 1236.71 1232.38 1236.02
Screened Interval (ft MSL)* 1206.45-1196.45 1212.26-1197.26 1214.95-1197.95 1206.95-1196.95 1208.55-1193.55

Date DDLF-1 DDLF-2 DDLF-3 DDLF-4 DDLF-5
11/5/2008* 1202.28 1206.11 1206.49 1205.19 1206.65
11/11/2009* 1202.13 1206.12 1206.49 1204.96 1206.11
11/8/2010* 1201.8 1207.88 1207.21 1205.93 1206.63
11/8/2011 1203.38 1209.2 1209.02 1207.29 1208.22
11/1/2012 1201.23 1207.09 1206.69 1204.88 1205.92
10/25/2013 1203.12 1209.01 1207.99 1207.17 1208.01
11/12/2014 1203.00 1210.61 1210.37 1208.82 1209.66
11/5/2015 1203.84 1209.63 1209.30 1207.80 1208.58

*According to survey prior to 2011
** According to 2011 survey
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#=CL#

November 23, 2015

LIMS USE: FR - GREG SMITH

LIMS OBJECT ID: 1256796

1256796

Project:

Pace Project No.:

RE:

Greg Smith
Widseth, Smith & Nolting
7804 Industrial Park Road
PO Box 2720
Baxter, MN 56425

Camp Ripley DDLF

Dear Greg Smith:

Enclosed are the analytical results for sample(s) received by the laboratory on November 06, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Some analyses have been subcontracted outside of the Pace Network.  The subcontracted
laboratory report has been attached.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Melisa M Woods

melisa.woods@pacelabs.com

Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042

Page 1 of 36



#=CP#

CERTIFICATIONS

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Virginia Minnesota Certification ID's
315 Chestnut Street, Virginia, MN  55792
Alaska Certification #MN01084
Arizona Department of Health Certification #AZ0785
Minnesota Dept of Health Certification #: 027-137-445
North Dakota Certification: # R-203

Wisconsin DNR Certification # : 998027470
WA Department of Ecology Lab ID# C1007
Nevada DNR #MN010842015-1
Oklahoma Department of Environmental Quality

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042

Page 2 of 36



#=SS#

SAMPLE SUMMARY

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Lab ID Sample ID Matrix Date Collected Date Received

1256796001 DDLF-4 Water 11/05/15 12:24 11/06/15 11:00

1256796002 DDLF-5 Water 11/05/15 13:15 11/06/15 11:00

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042

Page 3 of 36



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

1256796001 DDLF-4 EPA 200.7 7 PASI-VMAR

EPA 200.8 3 PASI-VKRV

EPA 7470 1 PASI-VMAR

SM 2320B 1 PASI-VCSD

SM 2510B 1 PASI-VJP1

SM 4500-H+B 1 PASI-VJP1

USGS I-3765 1 PASI-VBEM

EPA 300.0 2 PASI-VCSD

EPA 350.1 1 PASI-VJJH

EPA 353.2 1 PASI-VJJH

1256796002 DDLF-5 EPA 200.7 7 PASI-VMAR

EPA 200.8 3 PASI-VKRV

EPA 7470 1 PASI-VMAR

SM 2320B 1 PASI-VCSD

SM 2510B 1 PASI-VJP1

SM 4500-H+B 1 PASI-VJP1

USGS I-3765 1 PASI-VBEM

EPA 300.0 2 PASI-VCSD

EPA 350.1 1 PASI-VJJH

EPA 353.2 1 PASI-VJJH

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042

Page 4 of 36



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Sample: DDLF-4 Lab ID: 1256796001 Collected: 11/05/15 12:24 Received: 11/06/15 11:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 MET ICP, Dissolved

Barium, Dissolved ND ug/L 11/10/15 13:10 7440-39-311/09/15 15:0410.0 1

Boron, Dissolved ND ug/L 11/10/15 13:10 7440-42-811/09/15 15:04100 1

Chromium, Dissolved ND ug/L 11/10/15 13:10 7440-47-311/09/15 15:0410.0 1

Copper, Dissolved ND ug/L 11/10/15 13:10 7440-50-811/09/15 15:0410.0 1

Iron, Dissolved ND ug/L 11/10/15 13:10 7439-89-611/09/15 15:0450.0 1

Manganese, Dissolved ND ug/L 11/10/15 13:10 7439-96-511/09/15 15:0410.0 1

Sodium, Dissolved 2.3 mg/L 11/10/15 13:10 7440-23-511/09/15 15:040.50 1

Analytical Method: EPA 200.8  Preparation Method: EPA 200.8200.8 MET ICPMS, Dissolved

Arsenic, Dissolved ND ug/L 11/10/15 15:14 7440-38-211/09/15 15:042.0 4

Cadmium, Dissolved ND ug/L 11/10/15 15:14 7440-43-911/09/15 15:040.80 4

Lead, Dissolved ND ug/L 11/10/15 15:14 7439-92-111/09/15 15:042.0 4

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury, Dissolved

Mercury, Dissolved ND ug/L 11/12/15 12:14 7439-97-611/11/15 11:390.20 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 55.4 mg/L 11/13/15 12:575.0 1

Analytical Method: SM 2510B2510B Specific Conductance

Specific Conductance 122 umhos/cm 11/16/15 10:5310.0 1

Analytical Method: SM 4500-H+B4500H+ pH, Electrometric

pH at 25 Degrees C 6.9 Std. Units 11/06/15 14:49 H60.10 1

Analytical Method: USGS I-3765USGS I-3765 TSS

Total Suspended Solids 54.7 mg/L 11/12/15 09:121.7 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride ND mg/L 11/18/15 08:31 16887-00-61.0 1

Sulfate 4.1 mg/L 11/18/15 08:31 14808-79-82.0 1

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia, Distilled

Nitrogen, Ammonia ND mg/L 11/18/15 10:59 7664-41-711/17/15 10:120.10 1

Analytical Method: EPA 353.2353.2 Nitrate + Nitrite pres.

Nitrogen, NO2 plus NO3 0.78 mg/L 11/13/15 13:420.10 1

Sample: DDLF-5 Lab ID: 1256796002 Collected: 11/05/15 13:15 Received: 11/06/15 11:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 MET ICP, Dissolved

Barium, Dissolved ND ug/L 11/10/15 13:13 7440-39-311/09/15 15:0410.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 11/23/2015 03:37 PM

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042

Page 5 of 36



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Sample: DDLF-5 Lab ID: 1256796002 Collected: 11/05/15 13:15 Received: 11/06/15 11:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7200.7 MET ICP, Dissolved

Boron, Dissolved ND ug/L 11/10/15 13:13 7440-42-811/09/15 15:04100 1

Chromium, Dissolved ND ug/L 11/10/15 13:13 7440-47-311/09/15 15:0410.0 1

Copper, Dissolved ND ug/L 11/10/15 13:13 7440-50-811/09/15 15:0410.0 1

Iron, Dissolved ND ug/L 11/10/15 13:13 7439-89-611/09/15 15:0450.0 1

Manganese, Dissolved ND ug/L 11/10/15 13:13 7439-96-511/09/15 15:0410.0 1

Sodium, Dissolved 2.0 mg/L 11/10/15 13:13 7440-23-511/09/15 15:040.50 1

Analytical Method: EPA 200.8  Preparation Method: EPA 200.8200.8 MET ICPMS, Dissolved

Arsenic, Dissolved ND ug/L 11/10/15 15:20 7440-38-211/09/15 15:042.0 4

Cadmium, Dissolved ND ug/L 11/10/15 15:20 7440-43-911/09/15 15:040.80 4

Lead, Dissolved ND ug/L 11/10/15 15:20 7439-92-111/09/15 15:042.0 4

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury, Dissolved

Mercury, Dissolved ND ug/L 11/12/15 12:20 7439-97-611/11/15 11:390.20 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 31.1 mg/L 11/13/15 13:035.0 1

Analytical Method: SM 2510B2510B Specific Conductance

Specific Conductance 70 umhos/cm 11/16/15 10:5510.0 1

Analytical Method: SM 4500-H+B4500H+ pH, Electrometric

pH at 25 Degrees C 6.3 Std. Units 11/06/15 14:52 H60.10 1

Analytical Method: USGS I-3765USGS I-3765 TSS

Total Suspended Solids 715 mg/L 11/12/15 09:121.7 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride ND mg/L 11/18/15 08:54 16887-00-61.0 1

Sulfate ND mg/L 11/18/15 08:54 14808-79-82.0 1

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia, Distilled

Nitrogen, Ammonia ND mg/L 11/18/15 10:57 7664-41-711/17/15 10:120.10 1

Analytical Method: EPA 353.2353.2 Nitrate + Nitrite pres.

Nitrogen, NO2 plus NO3 0.29 mg/L 11/13/15 13:410.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 11/23/2015 03:37 PM

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MERP/1789

EPA 7470

EPA 7470

7470 Mercury Dissolved

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 267195

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Mercury, Dissolved ug/L ND 0.20 11/12/15 12:09

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

267196LABORATORY CONTROL SAMPLE:

LCSSpike

Mercury, Dissolved ug/L 2.02 102 85-115

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

267197MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256796001

267198

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Mercury, Dissolved ug/L 2 99 75-125100 1 152ND 2.0 2.0

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

267200MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256740011

267201

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Mercury, Dissolved ug/L 2 98 75-125100 3 152<0.20 2.0 2.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 11/23/2015 03:37 PM

Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/6142

EPA 200.7

EPA 200.7

200.7 MET Dissolved

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 266622

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Barium, Dissolved ug/L ND 10.0 11/10/15 11:47

Boron, Dissolved ug/L ND 100 11/10/15 11:47

Chromium, Dissolved ug/L ND 10.0 11/10/15 11:47

Copper, Dissolved ug/L ND 10.0 11/10/15 11:47

Iron, Dissolved ug/L ND 50.0 11/10/15 11:47

Manganese, Dissolved ug/L ND 10.0 11/10/15 11:47

Sodium, Dissolved mg/L ND 0.50 11/10/15 11:47

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

266623LABORATORY CONTROL SAMPLE:

LCSSpike

Barium, Dissolved ug/L 508500 102 85-115

Boron, Dissolved ug/L 504500 101 85-115

Chromium, Dissolved ug/L 527500 105 85-115

Copper, Dissolved ug/L 506500 101 85-115

Iron, Dissolved ug/L 1040010000 104 85-115

Manganese, Dissolved ug/L 10201000 102 85-115

Sodium, Dissolved mg/L 20.420 102 85-115

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

266624MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256611001

266625

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Barium, Dissolved ug/L 500 101 70-130100 1 2050049.6 556 552

Boron, Dissolved ug/L 500 101 70-130101 0 20500ND 515 515

Chromium, Dissolved ug/L 500 106 70-130105 1 20500ND 528 524

Copper, Dissolved ug/L 500 102 70-130102 1 20500ND 513 510

Iron, Dissolved ug/L 10000 103 70-130103 1 2010000ND 10300 10300

Manganese, Dissolved ug/L 1000 101 70-130101 1 201000ND 1010 1010

Sodium, Dissolved mg/L 20 102 70-130102 0 202010 30.4 30.5

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

266626MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256635001

266627

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Barium, Dissolved ug/L 500 100 70-130100 0 2050011.5 514 513

Boron, Dissolved ug/L 500 102 70-130103 0 20500104 616 619

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 11/23/2015 03:37 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

266626MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256635001

266627

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Chromium, Dissolved ug/L 500 105 70-130104 1 20500<10.0 530 526

Copper, Dissolved ug/L 500 102 70-130102 0 20500<10.0 512 510

Iron, Dissolved ug/L 10000 103 70-130103 0 2010000ND 10300 10300

Manganese, Dissolved ug/L 1000 101 70-130101 0 201000102 1110 1110

Sodium, Dissolved mg/L 20 103 70-130102 0 202031.7 52.2 52.2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/6143

EPA 200.8

EPA 200.8

200.8 MET Dissolved

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 266628

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Arsenic, Dissolved ug/L ND 0.50 11/10/15 14:12

Cadmium, Dissolved ug/L ND 0.20 11/10/15 14:12

Lead, Dissolved ug/L ND 0.50 11/10/15 14:12

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

266629LABORATORY CONTROL SAMPLE:

LCSSpike

Arsenic, Dissolved ug/L 521500 104 85-115

Cadmium, Dissolved ug/L 523500 105 85-115

Lead, Dissolved ug/L 525500 105 85-115

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

266630MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256611001

266631

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Arsenic, Dissolved ug/L 500 107 70-130104 3 20500ND 534 521

Cadmium, Dissolved ug/L 500 108 70-130106 2 20500ND 541 528

Lead, Dissolved ug/L 500 109 70-130106 2 20500ND 544 532

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/21338

SM 2320B

SM 2320B

2320B Alkalinity

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 268165

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Alkalinity, Total as CaCO3 mg/L ND 5.0 11/13/15 12:14

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

268166LABORATORY CONTROL SAMPLE:

LCSSpike

Alkalinity, Total as CaCO3 mg/L 101100 101 90-110

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256712001

268167SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 795 1 20790

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256794001

268168SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 332 3 20324

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/21362

SM 2510B

SM 2510B

2510B Specific Conductance

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 268532

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Specific Conductance umhos/cm ND 10.0 11/16/15 10:09

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

268533LABORATORY CONTROL SAMPLE:

LCSSpike

Specific Conductance umhos/cm 14061413 100 90-110

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256954002

268534SAMPLE DUPLICATE:

Specific Conductance umhos/cm 2820 0 202815

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256954011

268535SAMPLE DUPLICATE:

Specific Conductance umhos/cm 1759 0 201759
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/21247

SM 4500-H+B

SM 4500-H+B

4500H+B pH

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

266212LABORATORY CONTROL SAMPLE:

LCSSpike

pH at 25 Degrees C Std. Units 7.0 H67 100 98-102

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256796001

266213SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 6.9 H60 106.9

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256814002

266214SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.6 H60 107.6

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, Inc.
315 Chestnut Street

Virginia, MN 55792

(218) 742-1042

Page 13 of 36



#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/21309

USGS I-3765

USGS I-3765

USGS I-3765 Total Suspended Solids

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 267641

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Total Suspended Solids mg/L ND 1.0 11/12/15 09:11

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

267642LABORATORY CONTROL SAMPLE:

LCSSpike

Total Suspended Solids mg/L 228239 95 80-120

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256750002

267643SAMPLE DUPLICATE:

Total Suspended Solids mg/L 372 7 10400

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

1256879003

267644SAMPLE DUPLICATE:

Total Suspended Solids mg/L 134 2 10132
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WETA/14721

EPA 300.0

EPA 300.0

300.0 IC Anions

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 268630

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Chloride mg/L ND 1.0 11/18/15 06:13

Sulfate mg/L ND 2.0 11/18/15 06:13

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

268631LABORATORY CONTROL SAMPLE:

LCSSpike

Chloride mg/L 50.650 101 90-110

Sulfate mg/L 49.050 98 90-110

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

268632MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256742001

268633

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Chloride mg/L 250 103 90-110103 0 2025022.8 280 280

Sulfate mg/L 250 99 90-11099 0 20250456 704 704

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

268634MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256740006

268635

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Chloride mg/L 50 104 90-110104 0 20504.4 56.2 56.2

Sulfate mg/L 50 102 90-110102 0 205097.9 149 149
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WETA/14728

EPA 350.1

EPA 350.1

350.1 Ammonia Distilled

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 268751

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Nitrogen, Ammonia mg/L ND 0.10 11/18/15 10:40

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

268752LABORATORY CONTROL SAMPLE:

LCSSpike

Nitrogen, Ammonia mg/L 9.710 97 90-110

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

268753MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1257060001

268754

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Nitrogen, Ammonia mg/L 10 97 90-11098 1 1010ND 9.8 9.9

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

268755MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1257032001

268756

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Nitrogen, Ammonia mg/L 10 94 90-11096 1 10107.5 16.9 17.1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WETA/14681

EPA 353.2

EPA 353.2

353.2 Nitrate + Nitrite, preserved

Associated Lab Samples: 1256796001, 1256796002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 267820

Associated Lab Samples: 1256796001, 1256796002

Matrix: Water

Analyzed

Nitrogen, NO2 plus NO3 mg/L ND 0.10 11/13/15 13:20

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

267821LABORATORY CONTROL SAMPLE:

LCSSpike

Nitrogen, NO2 plus NO3 mg/L 5.35 106 90-110

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

267822MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256564001

267823

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Nitrogen, NO2 plus NO3 mg/L 2 98 90-11098 0 102ND 2.0 2.0

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

267824MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

1256553001

267825

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Nitrogen, NO2 plus NO3 mg/L 2 99 90-11099 0 102ND 2.0 2.0
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QUALIFIERS

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - VirginiaPASI-V

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA recommended holding time.H6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

1256796

Camp Ripley DDLF

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

1256796001 MPRP/6142 ICP/4741DDLF-4 EPA 200.7 EPA 200.7

1256796002 MPRP/6142 ICP/4741DDLF-5 EPA 200.7 EPA 200.7

1256796001 MPRP/6143 ICPM/4281DDLF-4 EPA 200.8 EPA 200.8

1256796002 MPRP/6143 ICPM/4281DDLF-5 EPA 200.8 EPA 200.8

1256796001 MERP/1789 MERC/2296DDLF-4 EPA 7470 EPA 7470

1256796002 MERP/1789 MERC/2296DDLF-5 EPA 7470 EPA 7470

1256796001 WET/21338DDLF-4 SM 2320B

1256796002 WET/21338DDLF-5 SM 2320B

1256796001 WET/21362DDLF-4 SM 2510B

1256796002 WET/21362DDLF-5 SM 2510B

1256796001 WET/21247DDLF-4 SM 4500-H+B

1256796002 WET/21247DDLF-5 SM 4500-H+B

1256796001 WET/21309DDLF-4 USGS I-3765

1256796002 WET/21309DDLF-5 USGS I-3765

1256796001 WETA/14721DDLF-4 EPA 300.0

1256796002 WETA/14721DDLF-5 EPA 300.0

1256796001 WETA/14728 WETA/14753DDLF-4 EPA 350.1 EPA 350.1

1256796002 WETA/14728 WETA/14753DDLF-5 EPA 350.1 EPA 350.1

1256796001 WETA/14681DDLF-4 EPA 353.2

1256796002 WETA/14681DDLF-5 EPA 353.2
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: Vinyl Chloride Analysis

Virginia, MN 55792

November 20, 2015

Work Order Number: 1504962

Samantha Jaworski
Organic Department Manager

Pace Analytical Services, Inc. Virginia

sjaworski@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 11/10/15. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

All test results and QC meet requirements of the 2003 NELAC standard.

MDH (NELAP) Accreditation #027-123-295

Prepared by,
LEGEND TECHNICAL SERVICES, INC
 

MeLisa M Woods

315 Chestnut Street

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced in 
its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

DDLF-4 1504962-01 Groundwater 11/05/15 12:24 11/10/15  09:50

DDLF-5 1504962-02 Groundwater 11/05/15 13:15 11/10/15  09:50

 Shipping Container Information

Default Cooler Temperature (°C):  0.7

Received on ice: Yes Temperature blank was present Received on ice pack: No
Received on melt water: No Ambient: No Acceptable (IH/ISO only): No

Custody seals: Yes

Case Narrative:

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

VOC 8260B
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

DDLF-4 (1504962-01) Groundwater   Sampled: 11/05/15 12:24    Received: 11/10/15  9:50

EPA 8260B11/13/15 11/13/15 ug/L B5K13251,1,1,2-Tetrachloroethane 1.0<1.0 0.024 1

"" "ug/L "1,1,1-Trichloroethane 1.0<1.0 0.069 1

"" "ug/L "1,1,2,2-Tetrachloroethane 0.50<0.50 0.051 1

"" "ug/L "1,1,2-Trichloroethane 0.50<0.50 0.10 1

"" "ug/L "1,1,2-Trichlorotrifluoroethane 1.0 T5<1.0 0.081 1

"" "ug/L "1,1-Dichloroethane 1.0<1.0 0.050 1

"" "ug/L "1,1-Dichloroethene 1.0<1.0 0.065 1

"" "ug/L "1,1-Dichloropropene 1.0<1.0 0.15 1

"" "ug/L "1,2,3-Trichlorobenzene 5.0<5.0 0.45 1

"" "ug/L "1,2,3-Trichloropropane 0.20<0.20 0.056 1

"" "ug/L "1,2,4-Trichlorobenzene 1.0<1.0 0.091 1

"" "ug/L "1,2,4-Trimethylbenzene 1.0<1.0 0.054 1

"" "ug/L "1,2-Dibromo-3-chloropropane 5.0<5.0 0.033 1

"" "ug/L "1,2-Dibromoethane (EDB) 0.50<0.50 0.042 1

"" "ug/L "1,2-Dichlorobenzene 0.50<0.50 0.052 1

"" "ug/L "1,2-Dichloroethane 0.25<0.25 0.064 1

"" "ug/L "1,2-Dichloropropane 1.0<1.0 0.034 1

"" "ug/L "1,3,5-Trimethylbenzene 1.0<1.0 0.046 1

"" "ug/L "1,3-Dichlorobenzene 1.0<1.0 0.068 1

"" "ug/L "1,3-Dichloropropane 1.0<1.0 0.15 1

"" "ug/L "1,4-Dichlorobenzene 1.0<1.0 0.047 1

"" "ug/L "2,2-Dichloropropane 5.0<5.0 0.28 1

"" "ug/L "2-Butanone 20<20 0.33 1

"" "ug/L "2-Chlorotoluene 1.0<1.0 0.052 1

"" "ug/L "4-Chlorotoluene 1.0<1.0 0.041 1

"" "ug/L "Acetone 20<20 0.32 1

"" "ug/L "Allyl chloride 5.0<5.0 0.078 1

"" "ug/L "Benzene 0.50<0.50 0.034 1

"" "ug/L "Bromobenzene 1.0<1.0 0.042 1

"" "ug/L "Bromochloromethane 1.0<1.0 0.10 1

"" "ug/L "Bromodichloromethane 1.0<1.0 0.042 1

"" "ug/L "Bromoform 5.0<5.0 0.080 1

"" "ug/L "Bromomethane 2.5<2.5 0.17 1

"" "ug/L "Carbon tetrachloride 0.50<0.50 0.029 1

"" "ug/L "Chlorobenzene 1.0<1.0 0.037 1

"" "ug/L "Chloroethane 2.5<2.5 0.062 1

"" "ug/L "Chloroform 1.0<1.0 0.056 1

"" "ug/L "Chloromethane 2.5<2.5 0.062 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

VOC 8260B
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

DDLF-4 (1504962-01) Groundwater   Sampled: 11/05/15 12:24    Received: 11/10/15  9:50

EPA 8260B11/13/15 11/13/15 ug/L B5K1325cis-1,2-Dichloroethene 1.0<1.0 0.097 1

"" "ug/L "cis-1,3-Dichloropropene 0.50<0.50 0.041 1

"" "ug/L "Dibromochloromethane 0.50<0.50 0.070 1

"" "ug/L "Dibromomethane 2.5<2.5 0.088 1

"" "ug/L "Dichlorodifluoromethane 5.0<5.0 0.14 1

"" "ug/L "Dichlorofluoromethane 1.0 T5<1.0 0.059 1

"" "ug/L "Ethyl ether 5.0<5.0 0.091 1

"" "ug/L "Ethylbenzene 1.0<1.0 0.033 1

"" "ug/L "Hexachlorobutadiene 2.5<2.5 0.19 1

"" "ug/L "Isopropylbenzene 1.0<1.0 0.037 1

"" "ug/L "m,p-Xylene 2.0<2.0 0.087 1

"" "ug/L "Methyl isobutyl ketone 5.0<5.0 0.17 1

"" "ug/L "Methyl tert-butyl ether 1.0<1.0 0.056 1

"" "ug/L "Methylene chloride 2.5<2.5 0.10 1

"" "ug/L "Naphthalene 5.0<5.0 0.032 1

"" "ug/L "n-Butylbenzene 2.5<2.5 0.028 1

"" "ug/L "n-Propylbenzene 1.0<1.0 0.040 1

"" "ug/L "o-Xylene 1.0<1.0 0.053 1

"" "ug/L "p-Isopropyltoluene 2.5<2.5 0.052 1

"" "ug/L "sec-Butylbenzene 1.0<1.0 0.055 1

"" "ug/L "Styrene 1.0<1.0 0.048 1

"" "ug/L "tert-Butylbenzene 1.0<1.0 0.028 1

"" "ug/L "Tetrachloroethene 1.0<1.0 0.035 1

"" "ug/L "Tetrahydrofuran 20 T5<20 0.34 1

"" "ug/L "Toluene 1.0<1.0 0.064 1

"" "ug/L "trans-1,2-Dichloroethene 1.0<1.0 0.058 1

"" "ug/L "trans-1,3-Dichloropropene 0.50<0.50 0.067 1

"" "ug/L "Trichloroethene 0.50<0.50 0.096 1

"" "ug/L "Trichlorofluoromethane 1.0<1.0 0.26 1

"" "ug/L "Vinyl chloride 0.050<0.050 0.0083 1

" " " "86.9 80-121  %Surrogate: 4-Bromofluorobenzene

" " " "93.2 79.9-121  %Surrogate: Dibromofluoromethane

" " " "92.4 80-120  %Surrogate: Toluene-d8

DDLF-5 (1504962-02) Groundwater   Sampled: 11/05/15 13:15    Received: 11/10/15  9:50

EPA 8260B11/13/15 11/13/15 ug/L B5K13251,1,1,2-Tetrachloroethane 1.0<1.0 0.024 1

"" "ug/L "1,1,1-Trichloroethane 1.0<1.0 0.069 1

"" "ug/L "1,1,2,2-Tetrachloroethane 0.50<0.50 0.051 1

"" "ug/L "1,1,2-Trichloroethane 0.50<0.50 0.10 1

"" "ug/L "1,1,2-Trichlorotrifluoroethane 1.0 T5<1.0 0.081 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

VOC 8260B
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

DDLF-5 (1504962-02) Groundwater   Sampled: 11/05/15 13:15    Received: 11/10/15  9:50

EPA 8260B11/13/15 11/13/15 ug/L B5K13251,1-Dichloroethane 1.0<1.0 0.050 1

"" "ug/L "1,1-Dichloroethene 1.0<1.0 0.065 1

"" "ug/L "1,1-Dichloropropene 1.0<1.0 0.15 1

"" "ug/L "1,2,3-Trichlorobenzene 5.0<5.0 0.45 1

"" "ug/L "1,2,3-Trichloropropane 0.20<0.20 0.056 1

"" "ug/L "1,2,4-Trichlorobenzene 1.0<1.0 0.091 1

"" "ug/L "1,2,4-Trimethylbenzene 1.0<1.0 0.054 1

"" "ug/L "1,2-Dibromo-3-chloropropane 5.0<5.0 0.033 1

"" "ug/L "1,2-Dibromoethane (EDB) 0.50<0.50 0.042 1

"" "ug/L "1,2-Dichlorobenzene 0.50<0.50 0.052 1

"" "ug/L "1,2-Dichloroethane 0.25<0.25 0.064 1

"" "ug/L "1,2-Dichloropropane 1.0<1.0 0.034 1

"" "ug/L "1,3,5-Trimethylbenzene 1.0<1.0 0.046 1

"" "ug/L "1,3-Dichlorobenzene 1.0<1.0 0.068 1

"" "ug/L "1,3-Dichloropropane 1.0<1.0 0.15 1

"" "ug/L "1,4-Dichlorobenzene 1.0<1.0 0.047 1

"" "ug/L "2,2-Dichloropropane 5.0<5.0 0.28 1

"" "ug/L "2-Butanone 20<20 0.33 1

"" "ug/L "2-Chlorotoluene 1.0<1.0 0.052 1

"" "ug/L "4-Chlorotoluene 1.0<1.0 0.041 1

"" "ug/L "Acetone 20<20 0.32 1

"" "ug/L "Allyl chloride 5.0<5.0 0.078 1

"" "ug/L "Benzene 0.50<0.50 0.034 1

"" "ug/L "Bromobenzene 1.0<1.0 0.042 1

"" "ug/L "Bromochloromethane 1.0<1.0 0.10 1

"" "ug/L "Bromodichloromethane 1.0<1.0 0.042 1

"" "ug/L "Bromoform 5.0<5.0 0.080 1

"" "ug/L "Bromomethane 2.5<2.5 0.17 1

"" "ug/L "Carbon tetrachloride 0.50<0.50 0.029 1

"" "ug/L "Chlorobenzene 1.0<1.0 0.037 1

"" "ug/L "Chloroethane 2.5<2.5 0.062 1

"" "ug/L "Chloroform 1.0<1.0 0.056 1

"" "ug/L "Chloromethane 2.5<2.5 0.062 1

"" "ug/L "cis-1,2-Dichloroethene 1.0<1.0 0.097 1

"" "ug/L "cis-1,3-Dichloropropene 0.50<0.50 0.041 1

"" "ug/L "Dibromochloromethane 0.50<0.50 0.070 1

"" "ug/L "Dibromomethane 2.5<2.5 0.088 1

"" "ug/L "Dichlorodifluoromethane 5.0<5.0 0.14 1

"" "ug/L "Dichlorofluoromethane 1.0 T5<1.0 0.059 1

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

VOC 8260B
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

DDLF-5 (1504962-02) Groundwater   Sampled: 11/05/15 13:15    Received: 11/10/15  9:50

EPA 8260B11/13/15 11/13/15 ug/L B5K1325Ethyl ether 5.0<5.0 0.091 1

"" "ug/L "Ethylbenzene 1.0<1.0 0.033 1

"" "ug/L "Hexachlorobutadiene 2.5<2.5 0.19 1

"" "ug/L "Isopropylbenzene 1.0<1.0 0.037 1

"" "ug/L "m,p-Xylene 2.0<2.0 0.087 1

"" "ug/L "Methyl isobutyl ketone 5.0<5.0 0.17 1

"" "ug/L "Methyl tert-butyl ether 1.0<1.0 0.056 1

"" "ug/L "Methylene chloride 2.5<2.5 0.10 1

"" "ug/L "Naphthalene 5.0<5.0 0.032 1

"" "ug/L "n-Butylbenzene 2.5<2.5 0.028 1

"" "ug/L "n-Propylbenzene 1.0<1.0 0.040 1

"" "ug/L "o-Xylene 1.0<1.0 0.053 1

"" "ug/L "p-Isopropyltoluene 2.5<2.5 0.052 1

"" "ug/L "sec-Butylbenzene 1.0<1.0 0.055 1

"" "ug/L "Styrene 1.0<1.0 0.048 1

"" "ug/L "tert-Butylbenzene 1.0<1.0 0.028 1

"" "ug/L "Tetrachloroethene 1.0<1.0 0.035 1

"" "ug/L "Tetrahydrofuran 20 T5<20 0.34 1

"" "ug/L "Toluene 1.0<1.0 0.064 1

"" "ug/L "trans-1,2-Dichloroethene 1.0<1.0 0.058 1

"" "ug/L "trans-1,3-Dichloropropene 0.50<0.50 0.067 1

"" "ug/L "Trichloroethene 0.50<0.50 0.096 1

"" "ug/L "Trichlorofluoromethane 1.0<1.0 0.26 1

"" "ug/L "Vinyl chloride 0.050<0.050 0.0083 1

" " " "90.0 80-121  %Surrogate: 4-Bromofluorobenzene

" " " "94.0 79.9-121  %Surrogate: Dibromofluoromethane

" " " "94.3 80-120  %Surrogate: Toluene-d8

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

VOC 8260B - Quality Control
Legend Technical Services, Inc.

RL MDL

Batch B5K1325 - EPA 5030 Water (Purge and Trap)

Blank (B5K1325-BLK1) Prepared & Analyzed: 11/13/15 

1,1,1,2-Tetrachloroethane ug/L< 1.0 1.0 0.024

1,1,1-Trichloroethane ug/L< 1.0 1.0 0.069

1,1,2,2-Tetrachloroethane ug/L< 0.50 0.50 0.051

1,1,2-Trichloroethane ug/L< 0.50 0.50 0.10

1,1,2-Trichlorotrifluoroethane ug/L< 1.0 1.0 0.081

1,1-Dichloroethane ug/L< 1.0 1.0 0.050

1,1-Dichloroethene ug/L< 1.0 1.0 0.065

1,1-Dichloropropene ug/L< 1.0 1.0 0.15

1,2,3-Trichlorobenzene ug/L< 5.0 5.0 0.45

1,2,3-Trichloropropane ug/L< 0.20 0.20 0.056

1,2,4-Trichlorobenzene ug/L< 1.0 1.0 0.091

1,2,4-Trimethylbenzene ug/L< 1.0 1.0 0.054

1,2-Dibromo-3-chloropropane ug/L< 5.0 5.0 0.033

1,2-Dibromoethane (EDB) ug/L< 0.50 0.50 0.042

1,2-Dichlorobenzene ug/L< 0.50 0.50 0.052

1,2-Dichloroethane ug/L< 0.25 0.25 0.064

1,2-Dichloropropane ug/L< 1.0 1.0 0.034

1,3,5-Trimethylbenzene ug/L< 1.0 1.0 0.046

1,3-Dichlorobenzene ug/L< 1.0 1.0 0.068

1,3-Dichloropropane ug/L< 1.0 1.0 0.15

1,4-Dichlorobenzene ug/L< 1.0 1.0 0.047

2,2-Dichloropropane ug/L< 5.0 5.0 0.28

2-Butanone ug/L< 20 20 0.33

2-Chlorotoluene ug/L< 1.0 1.0 0.052

4-Chlorotoluene ug/L< 1.0 1.0 0.041

Acetone ug/L< 20 20 0.32

Allyl chloride ug/L< 5.0 5.0 0.078

Benzene ug/L< 0.50 0.50 0.034

Bromobenzene ug/L< 1.0 1.0 0.042

Bromochloromethane ug/L< 1.0 1.0 0.10

Bromodichloromethane ug/L< 1.0 1.0 0.042

Bromoform ug/L< 5.0 5.0 0.080

Bromomethane ug/L< 2.5 2.5 0.17

Carbon tetrachloride ug/L< 0.50 0.50 0.029

Chlorobenzene ug/L< 1.0 1.0 0.037

Chloroethane ug/L< 2.5 2.5 0.062

Chloroform ug/L< 1.0 1.0 0.056

Chloromethane ug/L< 2.5 2.5 0.062

cis-1,2-Dichloroethene ug/L< 1.0 1.0 0.097

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

VOC 8260B - Quality Control
Legend Technical Services, Inc.

RL MDL

Batch B5K1325 - EPA 5030 Water (Purge and Trap)

Blank (B5K1325-BLK1) Prepared & Analyzed: 11/13/15 

cis-1,3-Dichloropropene ug/L< 0.50 0.50 0.041

Dibromochloromethane ug/L< 0.50 0.50 0.070

Dibromomethane ug/L< 2.5 2.5 0.088

Dichlorodifluoromethane ug/L< 5.0 5.0 0.14

Dichlorofluoromethane ug/L< 1.0 1.0 0.059

Ethyl ether ug/L< 5.0 5.0 0.091

Ethylbenzene ug/L< 1.0 1.0 0.033

Hexachlorobutadiene ug/L< 2.5 2.5 0.19

Isopropylbenzene ug/L< 1.0 1.0 0.037

m,p-Xylene ug/L< 2.0 2.0 0.087

Methyl isobutyl ketone ug/L< 5.0 5.0 0.17

Methyl tert-butyl ether ug/L< 1.0 1.0 0.056

Methylene chloride ug/L< 2.5 2.5 0.10

Naphthalene ug/L< 5.0 5.0 0.032

n-Butylbenzene ug/L< 2.5 2.5 0.028

n-Propylbenzene ug/L< 1.0 1.0 0.040

o-Xylene ug/L< 1.0 1.0 0.053

p-Isopropyltoluene ug/L< 2.5 2.5 0.052

sec-Butylbenzene ug/L< 1.0 1.0 0.055

Styrene ug/L< 1.0 1.0 0.048

tert-Butylbenzene ug/L< 1.0 1.0 0.028

Tetrachloroethene ug/L< 1.0 1.0 0.035

Tetrahydrofuran ug/L< 20 20 0.34

Toluene ug/L< 1.0 1.0 0.064

trans-1,2-Dichloroethene ug/L< 1.0 1.0 0.058

trans-1,3-Dichloropropene ug/L< 0.50 0.50 0.067

Trichloroethene ug/L< 0.50 0.50 0.096

Trichlorofluoromethane ug/L< 1.0 1.0 0.26

Vinyl chloride ug/L< 0.050 0.050 0.0083

ug/L 56.0 80-121Surrogate: 4-Bromofluorobenzene 89.350.0

ug/L 56.0 79.9-121Surrogate: Dibromofluoromethane 92.151.6

ug/L 56.0 80-120Surrogate: Toluene-d8 92.551.8

LCS (B5K1325-BS1) Prepared & Analyzed: 11/13/15 

1,1,2,2-Tetrachloroethane ug/L 50.0 80-12111155.7 0.50 0.051

1,1-Dichloroethane ug/L 50.0 80-12510050.2 1.0 0.050

1,1-Dichloroethene ug/L 50.0 80-12594.547.2 1.0 0.065

1,3,5-Trimethylbenzene ug/L 50.0 75.4-12510050.2 1.0 0.046

1,4-Dichlorobenzene ug/L 50.0 75-12595.147.6 1.0 0.047

2-Chlorotoluene ug/L 50.0 75.4-12510351.3 1.0 0.052

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

VOC 8260B - Quality Control
Legend Technical Services, Inc.

RL MDL

Batch B5K1325 - EPA 5030 Water (Purge and Trap)

LCS (B5K1325-BS1) Prepared & Analyzed: 11/13/15 

Benzene ug/L 50.0 80-12096.348.2 0.50 0.034

Bromoform ug/L 50.0 80-12088.744.3 5.0 0.080

Chlorobenzene ug/L 50.0 80-12092.746.4 1.0 0.037

Chloroform ug/L 50.0 80-12391.745.8 1.0 0.056

Ethylbenzene ug/L 50.0 80-12090.845.4 1.0 0.033

n-Butylbenzene ug/L 50.0 75-12599.849.9 2.5 0.028

n-Propylbenzene ug/L 50.0 75.8-12510652.9 1.0 0.040

Toluene ug/L 50.0 80-12093.646.8 1.0 0.064

Trichloroethene ug/L 50.0 80-12096.048.0 0.50 0.096

Vinyl chloride ug/L 50.0 75-13096.848.4 0.050 0.0083

ug/L 56.0 80-121Surrogate: 4-Bromofluorobenzene 89.049.8

ug/L 56.0 79.9-121Surrogate: Dibromofluoromethane 92.852.0

ug/L 56.0 80-120Surrogate: Toluene-d8 96.153.8

Matrix Spike (B5K1325-MS1) Prepared & Analyzed: 11/13/15 Source: 1504960-01

1,1,2,2-Tetrachloroethane ug/L 50.0 76.8-12510954.4 <0.500.50 0.051

1,1-Dichloroethane ug/L 50.0 80-12510351.3 <1.01.0 0.050

1,1-Dichloroethene ug/L 50.0 80-12599.049.5 <1.01.0 0.065

1,3,5-Trimethylbenzene ug/L 50.0 75-12599.349.7 <1.01.0 0.046

1,4-Dichlorobenzene ug/L 50.0 75-12595.547.8 <1.01.0 0.047

2-Chlorotoluene ug/L 50.0 75-12510351.4 <1.01.0 0.052

Benzene ug/L 50.0 80-12099.449.7 <0.500.50 0.034

Bromoform ug/L 50.0 80-12090.945.4 <5.05.0 0.080

Chlorobenzene ug/L 50.0 80-12093.246.6 <1.01.0 0.037

Chloroform ug/L 50.0 79.8-12593.146.5 <1.01.0 0.056

Ethylbenzene ug/L 50.0 80-12091.745.8 <1.01.0 0.033

n-Butylbenzene ug/L 50.0 75-13010150.3 <2.52.5 0.028

n-Propylbenzene ug/L 50.0 75-12510552.5 <1.01.0 0.040

Toluene ug/L 50.0 80-12093.846.9 <1.01.0 0.064

Trichloroethene ug/L 50.0 80-12096.448.2 <0.500.50 0.096

Vinyl chloride ug/L 50.0 75-13010251.0 <0.0500.050 0.0083

ug/L 56.0 80-121Surrogate: 4-Bromofluorobenzene 93.352.2

ug/L 56.0 79.9-121Surrogate: Dibromofluoromethane 92.251.7

ug/L 56.0 80-120Surrogate: Toluene-d8 95.753.6

Matrix Spike Dup (B5K1325-MSD1) Prepared & Analyzed: 11/13/15 Source: 1504960-01

1,1,2,2-Tetrachloroethane ug/L 50.0 76.8-125110 0.63854.8 <0.500.50 0.051 20

1,1-Dichloroethane ug/L 50.0 80-125105 2.4052.5 <1.01.0 0.050 20

1,1-Dichloroethene ug/L 50.0 80-12599.6 0.63849.8 <1.01.0 0.065 20

1,3,5-Trimethylbenzene ug/L 50.0 75-125102 2.2250.8 <1.01.0 0.046 20

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

VOC 8260B - Quality Control
Legend Technical Services, Inc.

RL MDL

Batch B5K1325 - EPA 5030 Water (Purge and Trap)

Matrix Spike Dup (B5K1325-MSD1) Prepared & Analyzed: 11/13/15 Source: 1504960-01

1,4-Dichlorobenzene ug/L 50.0 75-12597.3 1.8748.7 <1.01.0 0.047 20

2-Chlorotoluene ug/L 50.0 75-125102 0.67051.0 <1.01.0 0.052 20

Benzene ug/L 50.0 80-12098.8 0.52449.4 <0.500.50 0.034 20

Bromoform ug/L 50.0 80-12093.8 3.1246.9 <5.05.0 0.080 20

Chlorobenzene ug/L 50.0 80-12096.3 3.2148.1 <1.01.0 0.037 20

Chloroform ug/L 50.0 79.8-12595.8 2.9147.9 <1.01.0 0.056 20

Ethylbenzene ug/L 50.0 80-12093.8 2.2646.9 <1.01.0 0.033 20

n-Butylbenzene ug/L 50.0 75-130101 0.79550.7 <2.52.5 0.028 20

n-Propylbenzene ug/L 50.0 75-125106 1.3953.2 <1.01.0 0.040 20

Toluene ug/L 50.0 80-12095.4 1.6347.7 <1.01.0 0.064 20

Trichloroethene ug/L 50.0 80-12097.6 1.2548.8 <0.500.50 0.096 20

Vinyl chloride ug/L 50.0 75-130102 0.41751.2 <0.0500.050 0.0083 20

ug/L 56.0 80-121Surrogate: 4-Bromofluorobenzene 92.751.9

ug/L 56.0 79.9-121Surrogate: Dibromofluoromethane 92.852.0

ug/L 56.0 80-120Surrogate: Toluene-d8 94.352.8

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

Project:

Project Number:

Project Manager:

Vinyl Chloride Analysis

1256796

MeLisa M WoodsVirginia, MN  55792 11/20/15Date Reported:

Pace Analytical Services, Inc. Virginia

Work Order #:  1504962315 Chestnut Street

Notes and Definitions 

T5 Laboratory not licensed for this parameter.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Less than value listed<

Not applicable.  The %RPD is not calculated from values less than the reporting limit.NA

MDL Method Detection Limit;  Equivalent to the method LOD (Limit of Detection)

RL Reporting Limit

LCS

MS

Laboratory Control Spike = Blank Spike (BS) = Laboratory Fortified Blank (LFB)

Matrix Spike = Laboratory Fortified Matrix (LFM)

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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