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Golder Associates Inc. 

18300 NE Union Hill Road, Suite 200 
Redmond, WA  98052  USA 

Tel:  (425) 883-0777  Fax:  (425) 882-5498  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

October 3, 2012 Project No.  923-1000-002.R273 

Mr. Bill Kombol 
Palmer Coking Coal Company 
31407 Highway 169 
PO Box 10 
Black Diamond, WA  98010 
 
RE: LANDSBURG MINE SITE INTERIM GROUNDWATER MONITORING  

REPORT – JUNE 2012 

Dear Bill: 

Golder Associates Inc. (Golder) completed an interim groundwater monitoring event at the Landsburg 
Mine Site during June 2012.  Groundwater samples were collected from monitoring wells LMW-2, LMW-3, 
LMW-4, LMW-5, LMW-6, LMW-7, LMW-8, LMW-9, LMW-10, and LMW-11 (Figure 1).  Monitoring wells 
LMW-2, LMW-4 and LMW-10 are completed to monitor shallow and deeper zones within the Rogers coal 
seam north of the Rogers Coal mine subsidence trench.  Monitoring wells LMW-3 and LMW-5 are 
completed to monitor the shallow (~40 feet depth) and deeper zone (~250 feet depth), respectively, within 
the Rogers coal seam at the south end of the mine.  See Figure 2 for a cross-section along the strike at 
the coal seam that also depicts the location of the monitoring wells.  Monitoring well LMW-8 is receiving 
groundwater before discharge from Portal 3 and the mine access incline at the south end on the Rogers 
Coal Mine.  These wells lay along the primary pathways for detection of a chemical release from the 
mine, were one to occur.  Groundwater samples were also collected from well LMW-9 and the deep well 
LMW-11, which monitor groundwater from within the Rogers Coal Mine near its south end.  Wells LMW-9 
and LMW-11 are receiving groundwater from near the top of the water table and near the bottom of the 
mine, respectively.  Wells LMW-6 and LMW-7 monitor groundwater from the Frasier and Landsburg coal 
mines to the west and east of the Rogers coal mine, respectively. 

Groundwater sampling was conducted in accordance with the Draft Interim Groundwater Monitoring Plan, 
Landsburg Mine Site (Golder 1997), and included the following activities: 

 Measurement of static water levels at monitoring wells 

 Well purging to insure sample representativeness with the currently installed dedicated 
pumping systems 

 Measurement of field parameters including: pH, specific conductance, temperature, 
dissolved oxygen, Eh, and turbidity 

 Collection of representative samples in appropriate containers; only the dissolved metals 
samples were field filtered (total metals were not); however, the dissolved metals 
samples were not analyzed 

 Analyses of groundwater for volatile organic compounds (EPA Method 8260B), priority 
pollutant metals (EPA Method 6000/7000 Series), and a petroleum hydrocarbon 
identification scan (HCID) 

The attached Appendix A presents the laboratory analytical reports for all analyses.  Sampling activities 
were documented on Sample Integrity Data Sheets (SIDS).  Copies of the completed SIDS are provided 
in Appendix B.  Table 1 presents water depth measurements and elevations that were collected from 
wells prior to sampling activities.  Groundwater levels are similar to previous monitoring periods and 
indicate that groundwater is discharging out both ends of the Rogers Coal mine. 



Bill Kombol  October 3, 2012 
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Following sample collection, all bottles were sealed, labeled, and placed in an iced cooler until delivery to 
the laboratory.  All groundwater samples from monitoring wells were transported under chain-of-custody 
procedures to Analytical Resources, Inc. (ARI), of Tukwila, Washington, for analyses.  Screening levels 
are based on maximum contaminant levels (MCLs) or State of Washington MTCA Method B groundwater 
cleanup levels whichever value is less.  In cases where an established MCL or Method B Cleanup Level 
does not exist, a similar (surrogate) compound regulatory screening level is identified for comparison.   

The analytical results indicate no significant changes in groundwater conditions from those observed 
during the remedial investigation (RI) and on-going interim groundwater monitoring.  In previous sampling 
events carbon disulfide was detected just above the detection limits, but was not detected during the June 
2012 event.  Carbon disulfide could be a constituent of the coal seam and materials and could be 
detected at low concentrations in groundwater contacting coal materials.  The laboratory used in previous 
sampling events was Test America Laboratories, but Analytical Resources, Inc. (ARI) was used for the 
June 2012 sampling event.  ARI’s detection limit was slightly higher (0.2 µg/L) than Test America’s 
detection limit (0.1 µg/L).  The higher detection limit for carbon disulfide should not be a factor, since 
several previous detections have been greater than 0.2 µg/L.  Table 2 presents the field parameter 
measurements and laboratory analytical results for each groundwater sample.  Laboratory analyses did 
not detect any volatile organic compounds (VOCs), or petroleum hydrocarbon (HCID) in any of the 
groundwater samples.  Carbon disulfide, which has been previously detected at low levels in site 
groundwater in previous sampling events, was not detected in any of the samples.   

The primary parameters detected in groundwater samples during this sampling event were metals that 
are naturally occurring.  The method reporting limits (MRLs) and method detection limits (MDLs) for all 
analytes were at or below acceptable concentrations under the Model Toxics Control Act (MTCA).  

Several groundwater samples from site wells contained iron and manganese concentrations above State 
of Washington secondary drinking water levels (SMCLs) of 0.3 mg/L and 0.05 mg/L, respectively, which 
are not health-based standards, but are protective of aesthetic qualities of water.  Iron and Manganese 
have been detected in mine groundwater above MTCA Cleanup Levels in every monitoring event at the 
Site and are naturally occurring metals that are typically associated with groundwater from coal mines 
(Fuste, et. al. 1983)1.  The concentrations of iron and manganese detected during the November 2011 
sampling event are similar to concentrations detected during the RI (Golder 1996)2 and the Interim 
Groundwater Sampling events previously conducted at the site. 

The groundwater sample from the deep well (LMW-11) contained total arsenic at a concentration of 11.1 
µg/L, which is greater than the Washington State primary drinking water MCL and the MTCA groundwater 
cleanup level of 10 µg/L and 5.0 µg/L, respectively.  Arsenic also has been detected in groundwater from 
LMW-11 near or above MTCA Cleanup levels during every monitoring event since LMW-11 was installed.   
Arsenic is also a naturally occurring metal commonly detectable in groundwater, especially in older more 
stagnant groundwater having low REDOX and dissolved oxygen levels.  The MTCA groundwater cleanup 
level is based on typical groundwater background levels in the State.  It is probable that the arsenic 
concentrations are naturally occurring deep within the mine where groundwater is more stagnant and its 
geochemistry may be different than shallow groundwater within the mine.   

Calcium was detected in the equipment blank.  Calcium was detected in all the groundwater samples at 
levels greater than 100 times the concentration in the equipment blank.  It is suspected that this detection 
of calcium in the equipment blank was caused by the laboratory. 

                                                      
1 Fuste, L.A., Packard, F.A., Fretwell, M.O., and Garland, D.P. 1983 Data Supplement To: Quality of Coal 
Mine Drainage in Washington, 1975-77. Open-File Report 83-205. Tacoma, Washington: U.S. Geological 
Survey. 
2 Golder Associates Inc., 1996. Remedial Investigation and Feasibility Study for the Landsburg Mine Site. 
Landsburg PLP Steering Committee. 
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UNITS LMW-1 LMW-1a LMW-2 LMW-3 LMW-41 LMW-5 LMW-6 LMW-71 LMW-8 LMW-9 LMW-10 LMW-11 P-2
Water 

Drainage

 
Seam 

Tunnel

Water Depths
Time of data collection ft bgs 10:37 AM 10:32 AM 9:56 AM 11:20 AM 10:01 AM 11:25 AM 10:19 AM 9:39 AM 11:29 AM 10:57 AM 10:07 AM 11:07 AM 11:31 AM NA NA

Measured to Top of PVC ft bgs NC 136.56 NC NC NC NC NC NC 3.59 98.18 0.00 155.98 5.51 NA NA
Measured to Top of Monument ft bgs 140.82 NC 7.66 11.69 9.16 13.11 24.19 210.24 NC NC NC NC NC NA NA

Surveyed Elevation
Top of PVC ft asl 765.16 759.51 617.73 656.75 619.26 658.27 632.33 771.51 646.97 743.99 618.87 801.87 651.37 NA NA

Top of Monument ft asl 765.89 NC 618.29 657.48 619.85 658.87 633.00 771.88 NC NC NC 802.20 NC NA NA
Ground Level ft asl 762.90 756.59 615.35 654.40 617.09 655.63 629.95 768.79 645.25 741.13 615.75 799.50 648.54 551.38 542.15

Corrected Water Elevation
Using PVC elevation ft asl NA 622.95 NA NA NA NA NA NA 643.38 645.81 618.87 645.89 645.86 NA NA

Using Monument elevation ft asl 625.07 NA 610.63 645.79 610.69 645.76 608.81 592.31 NA NA NA NA NA NA NA

Notes:
1 = Data corrected to accomodate well inclination of 20° from vertical
NA = Not applicable.
NC = Data not collected.

Table 1:  Groundwater Elevation Data Collection June 4, 2012 Landsburg Mine Site
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ANALYTE UNITS LMW-2 LMW-3 LMW-4 LMW-5 LMW-6 LMW-7 
LMW-7 

Duplicate LMW-8 LMW-9 LMW-10 LMW-11
Equipment 

Blank

Trip
Blank 

6/6/2012

Trip
Blank 

6/7/2012

Trip
Blank 

6/8/2012

Field Parameter
pH stnd 7.01 7.73 6.92 6.89 6.89 7.16 NA 6.91 7.09 8.72 7.38 NA NA NA NA

Conductivity uS/cm 822 301 841 729 220 493 NA 615 644 341 489 NA NA NA NA
Dissolved Oxygen mg/L 0.02 0.04 0.04 0.08 0.03 0.06 NA 0.09 0.04 0.06 0.27 NA NA NA NA

Temperature oC 10.7 10.6 10.7 11.1 9.7 12.0 NA 11.7 12.1 10.5 10.5 NA NA NA NA
Eh Rel mV 77.7 144.3 82.7 102.0 168.2 146.2 NA 107.5 121.6 18.3 127.2 NA NA NA NA

Turbidity NTU 0.53 0.24 0.45 2.38 0.84 0.68 NA 10.6 0.44 0.28 0.35 NA NA NA NA

Metals (Total)
Aluminum mg/L 0.05 U 0.05 U 0.05 U 0.07 0.05 U 0.05 U 0.05 U 0.06 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Antimony mg/L 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U NA NA NA
Arsenic mg/L 0.0002 U 0.0002 U 0.0002 U 0.0007 0.0002 U 0.0023 0.0023 0.0049 0.0004 0.0003 0.0111 0.0002 U NA NA NA
Barium mg/L 0.343 0.072 0.352 0.279 0.112 0.478 0.482 0.079 0.322 0.035 0.328 0.003 U NA NA NA

Beryllium mg/L 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U NA NA NA
Cadmium mg/L 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA NA NA
Calcium mg/L 118 37.9 117 100 26.8 54.8 55.3 70.2 89.9 7.07 57.6 0.06 NA NA NA

Chromium mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA NA NA
Cobalt mg/L 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U NA NA NA
Copper mg/L 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA NA NA

Iron mg/L 0.07 0.05 U 0.92 0.34 2.14 1.27 1.28 33.9 1.7 0.05 U 2.42 0.05 U NA NA NA
Lead mg/L 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 0.0001 U 0.0001 U 0.0001 U 0.0001 U NA NA NA

Magnesium mg/L 69.6 15.4 70.6 56.5 13.2 25.4 25.6 38.1 49.6 3.12 29.3 0.05 U NA NA NA
Manganese mg/L 0.213 0.057 0.162 0.269 0.03 0.169 0.17 0.383 0.18 0.007 0.132 0.001 U NA NA NA

Mercury mg/L 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U NA NA NA
Nickel mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U NA NA NA

Potassium mg/L 3.73 1.86 3.97 2.67 0.65 2.95 2.99 2.27 2.47 1.23 1.91 0.5 U NA NA NA
Selenium mg/L 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA NA NA

Silver mg/L 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U NA NA NA
Sodium mg/L 20.1 10.7 32.1 17 6.65 36.5 36.9 13.8 17 83.5 27.6 0.5 U NA NA NA
Thallium mg/L 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U NA NA NA

Vanadium mg/L 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U NA NA NA
Zinc mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U NA NA NA

Volatile Organic Compounds
Acetone µg/L 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Acrolein µg/L 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

Acrylonitrile µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Bromobenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromochloromethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Bromodichloromethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromoform µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Bromomethane µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
2-Butanone µg/L 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

n-Butylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
sec-Butylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
tert-Butylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Carbon disulfide µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Carbon tetrachloride µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chlorobenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chloroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

2-Chloroethyl vinyl ether µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroform µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Chloromethane µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Table 2:  June 2012 Groundwater Analytical Results Landsburg Mine Site
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ANALYTE UNITS LMW-2 LMW-3 LMW-4 LMW-5 LMW-6 LMW-7 
LMW-7 

Duplicate LMW-8 LMW-9 LMW-10 LMW-11
Equipment 

Blank

Trip
Blank 

6/6/2012

Trip
Blank 

6/7/2012

Trip
Blank 

6/8/2012

Table 2:  June 2012 Groundwater Analytical Results Landsburg Mine Site

Volatile Organic Compounds (continued)
2-Chlorotoluene µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
4-Chlorotoluene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Chlorodibromomethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dibromo-3-Chloropropane µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-Dibromoethane µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Dibromomethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2-Dichlorobenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichlorobenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,4-Dichlorobenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

trans-1,4-Dichloro-2-butene µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

cis-1,2-Dichloroethene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,2-Dichloroethene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2-Dichloropropane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichloropropane µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
2,2-Dichloropropane µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1-Dichloropropene µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

cis-1,3-Dichloropropene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,3-Dichloropropene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Ethylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Hexachloro-1,3-butadiene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

2-Hexanone µg/L 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Iodomethane µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Isopropylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
4-Isopropyltoluene µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Methylene Chloride µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

4-Methyl-2-pentanone µg/L 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Naphthalene µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

N-Propylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Styrene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2,3-Trichlorobenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,4-Trichlorobenzene µg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3,5-Trichlorobenzene µg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,1,2-Tetrachloroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2,2-Tetrachloroethane µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Tetrachloroethene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Toluene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,1,1-Trichloroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2-Trichloroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Trichloroethene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Trichlorofluoromethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,1,2-Trichloro-1,2,2-trifluoroethane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,3-Trichloropropane µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,4-Trimethylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3,5-Trimethylbenzene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Vinyl acetate µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Vinyl chloride µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

m-Xylene & p-Xylene µg/L 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
o-Xylene µg/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Xylenes, Total µg/L 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
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ANALYTE UNITS LMW-2 LMW-3 LMW-4 LMW-5 LMW-6 LMW-7 
LMW-7 

Duplicate LMW-8 LMW-9 LMW-10 LMW-11
Equipment 

Blank

Trip
Blank 

6/6/2012

Trip
Blank 

6/7/2012

Trip
Blank 

6/8/2012

Table 2:  June 2012 Groundwater Analytical Results Landsburg Mine Site

Hydrocarbon Identification
Diesel Range mg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA NA
Gas Range mg/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA NA NA

Heavy Fuel Oil mg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA NA
Notes:
NA - not analyzed
U - the analyte was not detected above the level of the reporting limit
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FIGURE   2 
CROSS-SECTION ALONG STRIKE AT COAL SEAM

PALMER/LANDSBURG MINE/WA
9231000002R273fig02.ai  |  Mod: 08/19/10  |  AMP
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APPENDIX A 
LABORATORY ANALTYICAL REPORTS













































































































































































































































































































































































































































































































 

 

APPENDIX B 
SAMPLE INTEGRITY DATA SHEETS (SIDS) 
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