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TABLE 1

OCTOBER / NOVEMBER 2007 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 3

Sample Designation (Boring ID - feet bgs) MTCA Method C

B37 B37 B37 B38 B38 B38 B39 B39 B39 B40 B40 B40 Industrial Soil
Analyte 5-6 14-15 21-22 5-6 14.5-15.5 22.5-23.5 5.5-6.5 10-11 21-22 6.5-7.5 14-15 21.5-22.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <2(c) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 100/30(d)

Diesel-range Hydrocarbon <50 <50 <50 <50 <50 <50 120 <50 200 <50 <50 <50 2,000(d)

Oil-range Hydrocarbon <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 2,000(d)

PAHs (mg/kg)(e)

Naphthalene 0.020 <0.01 <0.01 0.015 <0.01 <0.01 1.8 0.24 <0.01 <0.01 <0.01 <0.01 7.00E+04
Acenaphthylene <0.01 <0.01 <0.01 0.011 <0.01 <0.01 0.12 <0.01 0.11 <0.01 <0.01 <0.01 NA(f)

Acenaphthene <0.01 0.080 0.032 <0.01 0.10 0.41 0.51 1.1 0.41 <0.01 0.011 <0.01 2.10E+05
Fluorene <0.01 <0.01 <0.01 <0.01 0.089 <0.01 0.39 1.3 0.40 <0.01 <0.01 <0.01 1.40E+05
Phenanthrene 0.011 <0.01 <0.01 0.034 0.13 0.060 1.3 1.90 2.1 0.019 <0.01 <0.01 NA
Anthracene <0.01 <0.01 <0.01 0.040 0.033 0.015 0.61 0.47 2.6 <0.01 <0.01 <0.01 1.05E+06
Fluoranthene 0.016 <0.01 <0.01 0.21 0.049 0.017 1.2 1.3 18 <0.01 <0.01 <0.01 1.40E+05
Pyrene 0.016 <0.01 <0.01 0.44 0.027 0.028 1.1 0.77 15 <0.01 <0.01 <0.01 1.05E+05
Benzo(g,h,i)perylene 0.013 <0.01 <0.01 0.095 <0.01 <0.01 0.83 <0.01 1.5 <0.01 <0.01 <0.01 NA

cPAHs (mg/kg)(g)

Benzo(a)anthracene <0.01 <0.01 <0.01 0.18 <0.01 <0.01 0.99 0.019 6.7 <0.01 <0.01 <0.01 NA
Chrysene 0.016 <0.01 <0.01 0.27 <0.01 <0.01 1.7 0.012 9.4 <0.01 <0.01 <0.01 NA
Benzo(a)pyrene <0.01 <0.01 <0.01 0.24 <0.01 <0.01 1.3 <0.01 4.2 <0.01 <0.01 <0.01 NA
Benzo(b)fluoranthene 0.018 <0.01 <0.01 0.33 <0.01 <0.01 2.0 <0.01 5.0 <0.01 <0.01 <0.01 NA
Benzo(k)fluoranthene <0.01 <0.01 <0.01 0.13 <0.01 <0.01 0.62 <0.01 1.9 <0.01 <0.01 <0.01 NA
Indeno(1,2,3-cd)pyrene 0.011 <0.01 <0.01 0.12 <0.01 <0.01 1.0 <0.01 1.9 <0.01 <0.01 <0.01 NA
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 0.022 <0.01 <0.01 0.24 <0.01 0.58 <0.01 <0.01 <0.01 NA

Total cPAHs (mg/kg)(h)  0.0031 <0.01 <0.01 0.32 <0.01 <0.01 1.8 0.0020 5.9 <0.01 <0.01 <0.01 18
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TABLE 1

OCTOBER / NOVEMBER 2007 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 2 of 3

Sample Designation (Boring ID - feet bgs) MTCA Method C

B41 B41 B41 B42 B42 B42 B43 B43 B43 B43 Industrial Soil
Analyte 7-8 11-12 24.5-25.5 5-6 22-23 24.5-25.5 6-7 14.5-15.5 28.5-29.5 34.5-35.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <2(c) <2 <2 <2 <2 <2 <2 <2 <2 <2 100/30(d)

Diesel-range Hydrocarbon <50 <50 <50 <50 <50 <50 130 <50 <50 69 2,000(d)

Oil-range Hydrocarbon <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 2,000(d)

PAHs (mg/kg)(e)

Naphthalene <0.01 <0.01 <0.01 0.028 <0.01 <0.01 0.028 0.26 0.91 0.43 7.00E+04
Acenaphthylene <0.01 <0.01 <0.01 0.012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA(f)

Acenaphthene <0.01 <0.01 <0.01 <0.01 1.3 <0.01 0.015 0.033 1.4 1.0 2.10E+05
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.017 0.012 0.98 0.63 1.40E+05
Phenanthrene <0.01 <0.01 <0.01 0.052 0.015 <0.01 0.11 0.012 1.5 0.33 NA
Anthracene <0.01 <0.01 <0.01 0.032 <0.01 <0.01 0.014 <0.01 0.11 0.078 1.05E+06
Fluoranthene <0.01 <0.01 <0.01 0.067 <0.01 <0.01 0.026 <0.01 0.14 0.12 1.40E+05
Pyrene <0.01 <0.01 <0.01 0.089 <0.01 <0.01 0.027 <0.01 0.062 0.053 1.05E+05
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA

cPAHs (mg/kg)(g)

Benzo(a)anthracene <0.01 <0.01 <0.01 0.11 <0.01 <0.01 0.024 <0.01 <0.01 <0.01 NA
Chrysene <0.01 <0.01 <0.01 0.23 <0.01 <0.01 0.036 <0.01 <0.01 <0.01 NA
Benzo(a)pyrene <0.01 <0.01 <0.01 0.25 <0.01 <0.01 0.010 <0.01 <0.01 <0.01 NA
Benzo(b)fluoranthene <0.01 <0.01 <0.01 0.36 <0.01 <0.01 0.013 <0.01 <0.01 <0.01 NA
Benzo(k)fluoranthene <0.01 <0.01 <0.01 0.12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 0.17 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 0.040 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA

Total cPAHs (mg/kg)(h)  <0.01 <0.01 <0.01 0.33 <0.01 <0.01 0.014 <0.01 <0.01 <0.01 18
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TABLE 1

OCTOBER / NOVEMBER 2007 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 3 of 3

Sample Designation (Boring ID - feet bgs) MTCA Method C

B44 B44 B44 B45 B45 B45 B46 B46 B46 B47 B47 B47 Industrial Soil
Analyte 2-3 14-15 31.5-32.5 6.5-7.5 11-12 21-22 6-7 13-14 21-22 6-7 13-14 30.5-31.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <2(c) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 100/30(d)

Diesel-range Hydrocarbon <50 <50 <50 <50 <50 <50 <50 100 <50 78 <50 <50 2,000(d)

Oil-range Hydrocarbon <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 2,000(d)

PAHs (mg/kg)(e)

Naphthalene 0.045 <0.01 0.052 <0.01 <0.01 <0.01 <0.01 0.022 <0.01 0.038 <0.01 <0.01 7.00E+04
Acenaphthylene 0.076 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.046 <0.01 <0.01 NA(f)

Acenaphthene <0.01 <0.01 0.55 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.10E+05
Fluorene 0.010 <0.01 0.23 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.016 <0.01 <0.01 1.40E+05
Phenanthrene 0.077 0.010 0.081 <0.01 <0.01 <0.01 0.015 0.085 <0.01 0.15 0.020 <0.01 NA
Anthracene 0.083 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.080 <0.01 <0.01 1.05E+06
Fluoranthene 0.23 0.016 <0.01 <0.01 <0.01 <0.01 <0.01 0.049 <0.01 0.27 0.023 <0.01 1.40E+05
Pyrene 0.40 0.023 <0.01 <0.01 <0.01 <0.01 <0.01 0.045 <0.01 0.47 0.022 <0.01 1.05E+05
Benzo(g,h,i)perylene 0.43 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.34 <0.01 <0.01 NA

cPAHs (mg/kg)(g)

Benzo(a)anthracene 0.36 0.015 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 0.37 0.011 <0.01 NA
Chrysene 0.67 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 0.024 <0.01 0.73 0.013 <0.01 NA
Benzo(a)pyrene 0.73 0.014 <0.01 <0.01 <0.01 <0.01 <0.01 0.014 <0.01 0.62 <0.01 <0.01 NA
Benzo(b)fluoranthene 0.96 0.015 <0.01 <0.01 <0.01 <0.01 <0.01 0.019 <0.01 0.81 0.011 <0.01 NA
Benzo(k)fluoranthene 0.25 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.22 <0.01 <0.01 NA
Indeno(1,2,3-cd)pyrene 0.49 0.010 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 0.36 <0.01 <0.01 NA
Dibenz(a,h)anthracene 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.095 <0.01 <0.01 NA

Total cPAHs (mg/kg)(h)  0.97 0.018 <0.01 <0.01 <0.01 <0.01 <0.01 0.018 <0.01 0.81 0.0023 <0.01 18

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx with silica gel cleanup, and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
    (c)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without  benzene and total ethylbenzene, toluene and xylenes less 
            than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  For all other gasoline  mixtures, the cleanup level is 30 mg/kg.
    (e)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate). TABLE 1A
    (f)    "NA" denotes cleanup level is either not available or not appropriate. Summary of TEFs
    (g)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate). Analyte TEF
    (h)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency Benzo(a)anthracene 0.1
            factors (TEFs) prior to summation (per WAC 173-340-708).  Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table1A. Chrysene 0.01
          Benzo(a)pyrene 1
Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics. Benzo(b)fluoranthene 0.1
mg/kg = milligrams per kilogram Benzo(k)fluoranthene 0.1
bgs = below ground surface Indeno(1,2,3-cd)pyrene 0.1

Dibenz(a,h)anthracene 0.1
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TABLE 2

OCTOBER 2007 OFF-PROPERTY INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility
Reconnaissance Groundwater Sample Designation

B37 B37A B38 B39 B39A B40 B41 B42 B43 B44 B45 B46 B47
Analyte RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW
TPHs (µg/l)(b)

Gasoline-range hydrocarbons <100(c) <100 <100 <100 <100 <100 <100 120 <100 130 <100 <100 <100 NA(d)

Diesel-range hydrocarbons 64 <50 290 100 <50 <50 <50 95 <50 120 <50 <50 <50 NA
Oil-range hydrocarbons <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 NA

PAHs (µg/l)(e)

Naphthalene <0.1 <0.1 0.17 4.2 <0.1 0.36 <0.1 <0.1 0.96 2.0 <0.1 <0.1 <0.1 4,940(f)

Acenaphthylene <0.1 <0.1 0.36 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Acenaphthene 3.7 2.6 59 5.5 0.91 0.34 <0.1 5.0 8.2 13 <0.1 <0.1 <0.1 643(f)

Fluorene <0.1 <0.1 2.7 3.1 <0.1 0.24 <0.1 0.71 0.94 2.3 <0.1 <0.1 <0.1 3,460(f)

Phenanthrene <0.1 <0.1 11 8.9 0.10 0.54 <0.1 0.58 0.26 0.50 <0.1 <0.1 <0.1 NA
Anthracene <0.1 <0.1 1.6 1.6 <0.1 <0.1 <0.1 0.11 <0.1 <0.1 <0.1 <0.1 <0.1 25,900(f)

Fluoranthene <0.1 <0.1 2.4 2.8 <0.1 0.13 <0.1 0.21 <0.1 <0.1 <0.1 <0.1 <0.1 90.2(f)

Pyrene <0.1 <0.1 1.7 1.9 <0.1 <0.1 <0.1 0.19 <0.1 <0.1 <0.1 <0.1 <0.1 2,590(f)

Benzo(g,h,i)perylene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA

cPAHs (µg/l)(g)

Benzo(a)anthracene <0.1 <0.1 <0.1 0.20 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Chrysene <0.1 <0.1 <0.1 0.28 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Benzo(a)pyrene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Benzo(b)fluoranthene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Benzo(k)fluoranthene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Indeno(1,2,3-cd)pyrene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Dibenz(a,h)anthracene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA

Total cPAHs (µg/l)(h) <0.1 <0.1 <0.1 0.023 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.24(i)

Notes:  
    (a)   Proposed site cleanup levels based on Kennedy/Jenks Consultants' 2007  Cleanup Level Evaluation report submitted to Ecology under separate cover.  

    (b)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx with silica gel cleanup.
    (c)    "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   "NA" denotes cleanup level is either not available or not appropriate.
    (e)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).
    (f)    Cleanup level based on the Model Toxics Control Act (MTCA) (WAC 173-340) Method B surface water cleanup level based on Ecology's online CLARC database.
    (g)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).
    (h)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 1A.
    (i)    Modified cleanup level for total cPAHs based on the Ambient Water Quality Criteria (AWQC) for consumption of organisms only (EPA 2004) pursuant to Section 304(a)(1) of the Clean Water Act discussed in Kennedy/Jenks Consultants' 2007  
           Cleanup Level Evaluation  report.

Analytes detected in samples at concentrations exceeding the proposed cleanup level values are shown in bold and italics.  
mg/l = milligrams per liter
µg/l = micrograms per liter

Proposed Cleanup 
Level(a)
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TABLE 3

MARCH 2008
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 2

Groundwater Sample Designation
MW-8(R)(a) MW-10 MW-11 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(c)  
Gasoline-range hydrocarbons 17.0 ---(d) 0.490 --- 0.270 --- <0.100(e) --- <0.100 --- <0.100 --- <0.100 --- 6.50 --- <0.100 --- NA(f)

Diesel-range hydrocarbons 9.90(g) --- 4.30(g) --- 1.10(g) --- 0.071(g) --- <0.050 --- <0.050 --- <0.050 --- 9.50(g) --- <0.050 --- NA
Oil-range hydrocarbons <0.270 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- NA

PAHs (µg/l)(i)

Naphthalene 3,600 2,900 1.6 1.3 18 13 0.26 0.18 0.036 0.036 0.023 0.026 0.24 0.21 5,800 4,400 <0.02 0.042 4,940(k)

Acenaphthylene 5.9 3.8 0.19 0.24 0.84 0.55 0.084 0.071 0.025 0.023 <0.02 <0.02 0.047 0.046 1.4 1.2 <0.02 <0.02 NA
Acenaphthene 170 140 34 31 120 98 10 8.2 3.5 3.0 0.57 0.48 6.20 5.6 180 160 0.17 0.14 643(k)

Fluorene 71 59 18 16 84 73 4.1 3.4 1.8 1.6 <0.02 <0.02 2.8 2.6 84 78 <0.02 <0.02 3,460(k)

Phenanthrene 55 44 18 17 87 79 2.8 2.4 0.28 0.27 <0.02 <0.02 0.25 0.25 88 87 <0.02 <0.02 NA
Anthracene 7.1 3.7 3.2 3.8 16 12 0.45 0.35 0.17 0.12 <0.02 <0.02 0.39 0.32 9.3 8.0 <0.02 <0.02 25,900(k)

Fluoranthene 6.7 3.5 6.1 5.5 15 13 1.3 1.0 0.36 0.31 <0.02 <0.02 0.77 0.71 7.7 6.3 <0.02 <0.02 90.2(k)

Pyrene 4.2 2.1 4.1 3.7 10 8.3 0.84 0.68 0.23 0.19 <0.02 <0.02 0.51 0.46 4.3 3.3 <0.02 <0.02 2,590(k)

Benzo(g,h,i)perylene <0.2 <0.02 0.032 0.031 <0.2 0.063 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA

cPAHs (µg/l)(l)

Benzo(a)anthracene 0.59 0.072 0.41 0.40 0.68 0.50 0.067 0.052 0.026 <0.02 <0.02 <0.02 0.049 0.042 <0.2 0.048 <0.02 <0.02 NA
Chrysene 0.56 0.072 0.37 0.37 0.48 0.39 0.065 0.049 0.027 <0.02 <0.02 <0.02 0.043 0.032 <0.2 0.036 <0.02 <0.02 NA
Benzo(a)pyrene <0.2 <0.02 0.16 0.18 <0.2 0.18 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Benzo(b)fluoranthene 0.24 <0.02 0.21 0.21 0.23 0.22 <0.02 <0.02 0.021 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Benzo(k)fluoranthene <0.2 <0.02 0.069 0.09 <0.2 0.089 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Indeno(1,2,3-cd)pyrene <0.2 <0.02 0.035 0.037 <0.2 0.068 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Dibenz(a,h)anthracene <0.2 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA

Total cPAHs(m) 0.22 0.0079 0.24 0.26 0.23 0.27 0.0074 0.0057 0.0050 <0.02 <0.02 <0.02 0.0053 0.0045 0.15 0.0052 <0.02 <0.02 1.24(n)

 

Groundwater Sample Designation
MW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28(R)(a)

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(c)  
Gasoline-range hydrocarbons 1.60 --- 1.40 --- 3.30 --- 3.10 --- 0.330 --- 0.300 --- 0.320 --- <0.100 --- 0.640 --- NA(f)

Diesel-range hydrocarbons 2.10(g) --- 2.90(g) --- 0.220(g) --- 3.10 --- 0.450 --- 0.420 --- 0.860 --- 0.140 --- 3.40 --- NA
Oil-range hydrocarbons <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- NA

PAHs (µg/l)(i)

Naphthalene 7.1 5.8 730 560 1,200 990 32 26 19 18 0.29 0.21 91 74.0 0.26 0.22 370 160 4,940(k)

Acenaphthylene 0.75 0.77 1.4 1.1 1.5 1.3 0.90 0.74 0.44 0.41 0.30 0.25 0.48 0.37 0.20 0.18 <2 1.4 NA
Acenaphthene 160 150 230 180 210 170 150 130 42 40 83 68 77 66 28 25 200 170 643(k)

Fluorene 82 75 120 100 110 95 56 49 23 22 15 13 48 42 10 9.0 100 92 3,460(k)

Phenanthrene 68 66 150 120 110 99 52 48 2.1 2.2 1.1 1.0 47 42 1.1 0.920 130 120 NA
Anthracene 3.4 3.4 14 9.5 16 13 5.5 4.5 4.0 3.6 0.14 0.096 4.1 2.7 <0.02 <0.02 13 11 25,900(k)

Fluoranthene 1.9 1.9 20 14 13 11 8.3 7 7.4 7.1 0.13 0.12 <10 <10 2.1 2.0 22 18 90.2(k)

Pyrene 0.88 0.86 14 9.5 8.0 6.9 5.1 5.0 4.8 5.0 0.087 0.078 4.7 4.2 1.3 1.2 14 11 2,590(k)

Benzo(g,h,i)perylene <0.2 <0.02 <0.2 0.021 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.026 <0.02 NA

cPAHs (µg/l)(l)

Benzo(a)anthracene <0.2 <0.02 1.3 0.52 0.49 0.36 0.32 0.220 0.42 0.31 <0.02 <0.02 0.16 0.12 0.066 0.047 0.77 0.49 NA
Chrysene <0.2 <0.02 1.0 0.39 0.47 0.35 0.30 0.21 0.34 0.31 <0.02 <0.02 0.15 0.11 0.061 0.035 0.56 0.36 NA
Benzo(a)pyrene <0.2 <0.02 0.50 0.13 0.094 0.079 0.022 <0.02 0.043 0.023 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.17 0.067 NA
Benzo(b)fluoranthene <0.2 <0.02 0.66 0.18 0.13 0.099 0.031 <0.02 0.061 0.038 <0.02 <0.02 0.026 <0.02 <0.02 <0.02 0.21 0.069 NA
Benzo(k)fluoranthene <0.2 <0.02 0.26 0.055 0.041 0.036 <0.02 <0.02 0.025 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.077 0.035 NA
Indeno(1,2,3-cd)pyrene <0.2 <0.02 <0.2 0.028 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.036 <0.02 NA
Dibenz(a,h)anthracene <0.2 <0.02 <0.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA

Total cPAHs(m) 0.15 <0.02 0.75 0.21 0.16 0.13 0.060 0.024 0.097 0.061 <0.02 <0.02 0.020 0.013 0.0072 0.0051 0.28 0.13 1.24(n)

Proposed Cleanup 
Level(b)

Proposed Cleanup 
Level(b)
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TABLE 3

MARCH 2008
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 2 of 2

Groundwater Sample Designation
MW-29 MW-30 MW-31 MW-100 (MW-31 dup) MW-32 MW-33 MW-34 MW-35

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(c)

Gasoline-range hydrocarbons 0.220 --- 2.60 --- 0.200 --- 0.210 --- 0.210 --- <0.100 --- <0.100 --- <0.100 --- NA(f)

Diesel-range hydrocarbons 0.390 --- 4.40(g) --- 1.80 --- 1.90 --- 0.180 --- <0.050 --- <0.050 --- <0.050 --- NA
Oil-range hydrocarbons <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- NA

PAHs (µg/l)(i)

Naphthalene 0.46 0.34 790 630 <2 0.56 <2 0.54 0.16 0.12 0.036 0.041 <0.02 <0.02 0.059 0.053 4,940(k)

Acenaphthylene 0.32 0.28 1.8 1.9 <2 0.91 <2 0.87 <0.02 0.026 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Acenaphthene 31 29 390 330 190 170 200 180 12 9.8 2.8 3.0 <0.02 <0.02 0.15 0.13 643(k)

Fluorene 12 12 140 120 98 90 100 93 0.026 0.021 0.051 0.054 <0.02 <0.02 <0.02 <0.02 3,460(k)

Phenanthrene 15 14.000 56 49 110 110 120 110 0.034 <0.02 0.39 0.43 <0.02 <0.02 <0.02 <0.02 NA
Anthracene 4.1 3.0 4.0 <10 14 12 14 13 <0.02 <0.02 0.18 0.11 <0.02 <0.02 <0.02 <0.02 25,900(k)

Fluoranthene 6.0 5.6 2.9 <10 22 19 23 21 <0.02 <0.02 0.38 0.41 <0.02 <0.02 <0.02 <0.02 90.2(k)

Pyrene 3.7 3.6 1.9 <10 15 13 16 15 <0.02 <0.02 0.43 0.46 <0.02 <0.02 0.041 0.037 2,590(k)

Benzo(g,h,i)perylene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA

cPAHs (µg/l)(l)

Benzo(a)anthracene 0.26 0.18 <0.2 <0.02 0.77 0.57 0.87 0.62 <0.02 <0.02 0.031 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Chrysene 0.25 0.18 <0.2 <0.02 0.46 0.37 0.55 0.39 <0.02 <0.02 0.040 0.032 <0.02 <0.02 <0.02 <0.02 NA
Benzo(a)pyrene 0.048 <0.02 <0.02 <0.02 0.11 0.082 0.16 0.11 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Benzo(b)fluoranthene 0.057 <0.02 <0.02 <0.02 0.15 0.10 0.22 0.15 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Benzo(k)fluoranthene 0.025 <0.02 <0.02 <0.02 0.052 0.038 0.073 0.045 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Indeno(1,2,3-cd)pyrene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Dibenz(a,h)anthracene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA

Total cPAHs(m) 0.085 0.020 0.011 <0.02 0.21 0.16 0.28 0.20 <0.02 <0.02 0.0035 0.00032 <0.02 <0.02 <0.02 <0.02 1.24(n)

Notes:   
    (a)   Well MW-8(R) was installed in May 2000 as a replacement for MW-8, which was damaged.  Well MW-28(R) was installed in February 2006 as a replacement for MW-28, which was damaged during construction activities in the 18th Street right-of-way.
    (b)   Proposed site cleanup levels based on Kennedy/Jenks Consultants' 2007 Cleanup Level Evaluation report submitted to Ecology under separate cover.
    (c)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx with silica gel cleanup.
    (d)    "---" Denotes sample was not analyzed for the listed analyte  
    (e)   "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (f)    "NA" denotes cleanup level is either not available or not appropriate.
    (g)    Laboratory note 'x':  "The pattern of peaks present is not indicative of diesel".
    (i)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).  Non-detected analytes are reported to the MDL.
    (k)   Cleanup level based on the Model Toxics Control Act (MTCA) (WAC 173-340) Method B surface water cleanup level based on Ecology's online CLARC database.
    (l)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).  
   (m)   Total cPAHs based on benzo(a)pyrene equivalent values.  Individual cPAH concentrations were multiplied by toxicity equivalency factors (TEFs, see Table 1A) prior to summation (per WAC 173-340-708).  Non-detected cPAH analytes were not included in the summation if the reporting limit 
            was at the practical quantitation limit (PQL) of 0.02.  A value of one-half the reporting limit was used (prior to TEF adjustment) for non-detected analytes with reporting limits above the PQL.
   (n)   Modified cleanup level for total cPAHs based on the Ambient Water Quality Criteria (AWQC) for consumption of organisms only (EPA 2004) pursuant to Section 304(a)(1) of the Clean Water Act discussed in Kennedy/Jenks Consultants' 2007 Cleanup Level Evaluation report.

Analytes detected in samples at concentrations exceeding the proposed cleanup level values are shown in bold and italics.  
 mg/l = milligrams per liter
 µg/l = micrograms per liter

 

Proposed 
Cleanup 
Level(b)
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TABLE 4

GROUNDWATER ELEVATION MONITORING - 11 APRIL 2008
Former Tacoma Metals Facility

Top of Depth to Groundwater Depth to Groundwater
Well Well Casing Groundwater at Elevation Groundwater at Elevation 

Number Elevation (feet)(a) Low-Tide (feet) Low-Tide (feet) High-Tide (feet) High-Tide (feet)
MW-1 12.23 10.95 1.28 10.23 2.00
MW-2 12.04 11.28 0.76 10.47 1.57
MW-4(R) 12.55 10.80 1.75 9.90 2.65
MW-5 10.90 9.67 1.23 8.50 2.40
MW-6 10.07 8.91 1.16 7.80 2.27
MW-7 9.45 6.81 2.64 6.78 2.67
MW-8(R)(b) 11.12 9.65 1.47 8.39 2.73
MW-9 13.61 12.45 1.16 11.72 1.89
MW-10 9.39 6.85 2.54 6.69 2.70
MW-11 9.47 6.85 2.62 6.81 2.66
MW-12(b) 10.80 8.42 2.38 NM(d) NM
MW-13 9.84 8.21 1.63 6.76 3.08
MW-14 9.77 7.75 2.02 7.21 2.56
MW-15 10.49 7.91 2.58 7.95 2.54
MW-16 9.72 7.85 1.87 7.26 2.46
MW-17 9.57 7.54 2.03 7.14 2.43
MW-18 11.79 10.29 1.50 8.77 3.02
MW-19 10.78 9.57 1.21 7.51 3.27
MW-20 10.21 9.53 0.68 6.99 3.22
MW-21 9.47 6.89 2.58 6.85 2.62
MW-22 9.51 6.90 2.61 6.83 2.68
MW-23 14.35 14.12 0.23 11.08 3.27
MW-24 10.58 9.12 1.46 7.76 2.82
MW-25 11.24 9.19 2.05 8.81 2.43
MW-26 12.52 11.16 1.36 9.60 2.92
MW-27 11.06 9.70 1.36 8.17 2.89
MW-28(R)(c) 10.42 9.01 1.41 7.55 2.87
MW-29 11.12 10.56 0.56 7.92 3.20
MW-30 10.05 8.86 1.19 6.97 3.08
MW-31 9.38 8.08 1.30 6.30 3.08
MW-32 9.26 7.14 2.12 6.83 2.43
MW-33 9.24 7.10 2.14 6.74 2.50
MW-34 9.62 7.50 2.12 7.02 2.60
MW-35 7.95 7.34 0.61 4.79 3.16

Notes:
(a)   Vertical elevation (NGVD 29) is based on well surveys performed by Earth Tech, Inc. on 28 March 2000, 21 November
        2000, 13 March 2003, 31 December 2003, 14 April 2004, 21 April 2005, 29 March 2006, and 11 April 2008.
(b)   Free product [light non-aqueous phase liquid (LNAPL)] present on water table. 
(c)   MW-28 was abandoned and replaced with MW-28(R) in February 2006.
(d)  "NM" denotes that the water level was not measured in the indicated well.
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TABLE 5

MONITORING WELL CONSTRUCTION DETAILS
Former Tacoma Metals Facility

Casing Nominal Top of PVC Total Well Length of Slot 
Well Previous Date of Diameter/ Borehole Casing Elevation Depth Screen Size 

Designation Designation(a) Installation Construction Diameter (feet)(b) (feet)  (feet) (inch)
  On-Property Wells

MW-1 NA(c) 25-Aug-92 2 inch / PVC 9 inch 12.23 16.5 6 0.010
MW-2 NA 25-Aug-92 2 inch / PVC 9 inch 12.04 16.5 6 0.010

MW-3(D)(d) MW-3 26-Aug-92 2 inch / PVC 9 inch NA 16.5 6 0.010
MW-4(R)(e) NMW-2 9-May-00 2 inch / PVC 9 inch 12.55 22.8 17.8 0.010

MW-5 NA 27-Aug-92 2 inch / PVC 9 inch 10.90 16.5 6 0.010
MW-6 NA 26-Aug-92 2 inch / PVC 9 inch 10.07 16.5 6 0.010
MW-7 NA 11-Sep-92 2 inch / PVC 9 inch 9.45 16.5 6 0.010

MW-8(R)(f) NMW-3 9-May-00 2 inch / PVC 9 inch 11.12 23.6 18.6 0.010
MW-9 NMW-1 9-May-00 2 inch / PVC 9 inch 13.61 23.5 18.5 0.010
MW-10 NMW-4 10-Nov-00 2 inch / PVC 9 inch 9.39 20 12 0.010
MW-11 NMW-5 10-Nov-00 4 inch / PVC 12 inch 9.47 20 14 0.020
MW-12 NMW-6 10-Nov-00 4 inch / PVC 12 inch 10.80 20 12 0.020
MW-13 NA 26-Jun-02 2 inch / PVC 9 inch 9.84 18.5 10 0.010
MW-14 NA 26-Feb-03 2 inch / PVC 9 inch 9.77 24 10 0.010
MW-15 NA 28-Feb-03 2 inch / PVC 9 inch 10.49 26.3 10 0.010
MW-16 NA 28-Feb-03 2 inch / PVC 9 inch 9.72 26.8 10 0.010
MW-17 NA 28-Feb-03 2 inch / PVC 9 inch 9.57 23.2 10 0.010
MW-18 NA 27-Feb-03 2 inch / PVC 9 inch 11.79 22.7 10 0.010
MW-19 NA 27-Feb-03 2 inch / PVC 9 inch 10.78 24.2 10 0.010
MW-20 NA 27-Feb-03 2 inch / PVC 9 inch 10.21 27 5 0.010
MW-21 NA 28-Feb-03 2 inch / PVC 9 inch 9.47 21.8 10 0.010
MW-22 NA 1-Dec-03 2 inch / PVC 9 inch 9.51 23.3 10 0.010

  Off-Property Wells
MW-23 NA 29-Mar-04 2 inch / PVC 9 inch 14.35 30 10 0.010
MW-24 NA 29-Mar-04 2 inch / PVC 9 inch 10.58 23 10 0.010
MW-25 NA 29-Mar-04 2 inch / PVC 9 inch 11.24 24 10 0.010
MW-26 NA 5-Apr-05 2 inch / PVC 9 inch 12.52 28.5 10 0.010
MW-27 NA 5-Apr-05 2 inch / PVC 9 inch 11.06 26.8 10 0.010

MW-28(D)(g) MS-28 5-Apr-05 2 inch / PVC 9 inch 10.43 26 10 0.010
MW-28(R)(g) NA 15-Feb-06 2 inch / PVC 9 inch 10.43 24.25 10 0.010

MW-29 NA 15-Feb-06 2 inch / PVC 9 inch 11.12 32.5 10 0.010
MW-30 NA 15-Feb-06 2 inch / PVC 9 inch 10.05 41 15 0.010
MW-31 NA 15-Feb-06 2 inch / PVC 9 inch 9.38 33 10 0.010
MW-32 NA 29-Feb-08 2 inch / PVC 9 inch 9.26 24.5 10 0.010
MW-33 NA 28-Feb-08 2 inch / PVC 9 inch 9.24 24.5 10 0.010
MW-34 NA 28-Feb-08 2 inch / PVC 9 inch 9.62 25.6 10 0.010
MW-35 NA 28-Feb-08 2 inch / PVC 9 inch 7.95 50.5 10 0.010

Notes:
   (a)  Wells installed in 2000 by Kennedy/Jenks Consultants were initially designated NMW-# but were subsequently numbered in sequential order with the
           existing site monitoring wells.  
   (b)  Elevations measured at northern side of PVC casing.  Vertical elevations (NGVD 29) based on well surveys performed by KPG, Inc. (previously Earth Tech, Inc.)
          on 28 March 2000,  21 November 2000, 13 March 2003, 31 December 2003, 14 April 2004, 21 April 2005, 29 March 2006, and 11 April 2008.
   (c)  NA = Not applicable.
   (d)  MW-3(D) was originally installed on 26 August 1992 by Pacific Groundwater Group.  MW-3(D) was demolished (D) by a former Tacoma Metals site tenant.   
   (e)  MW-4 was originally installed on 26 August 1992 by Pacific Groundwater Group.  MW-4(R) was replaced (R) 9 May 2000 by Kennedy/Jenks Consultants.
   (f)   MW-8 was originally installed on 25 August 1992 by Pacific Groundwater Group.  MW-8(R) was replaced (R) 9 May 2000 by Kennedy/Jenks Consultants.
   (g)  MW-28 was initially installed on 5 April 2005, but was subsequently destroyed (D) by a contractor during construction of the Puyallup River South Side Channel.  
          MW-28(D) was abandoned and replaced with MW-28(R) on 15 February 2006.

PVC - Polyvinyl chloride (Schedule 40)
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Work Plan 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































