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1.0 Introduction 

Grynberg Petroleum Company (Grynberg) retained Olsson Associates, Incorporated (Olsson) to 

conduct soil remediation at two pits located at their Hiawatha Deep 4-36 facility (Site). 

 

The drilling pit was lined with a woven synthetic material liner and the flare pit was un-lined.  

Both were used to contain exploration and production (E&P) waste at the Site.  This Notice of 

Completion (NOC) Report prepared by Olsson on behalf of Grynberg summarizes the soil 

remediation activities and confirmation soil sampling for the drilling and flare pits located at the 

Site.  Remedial and sampling activities were conducted in accordance with the Site 

Investigation and Remediation Work Plan submitted to the Colorado Oil and Gas Conservation 

Commission (COGCC) using Form 27.  

 

Olsson submitted the COGCC Form 27 on behalf of Grynberg via electronic email on February 

24, 2011. Preliminary approval to proceed with closure of the subject pit was issued by the 

COGCC and obtained by Grynberg on March 2, 2011; at which time the Remediation Number 

#5586 was issued.   

 

Pit content removal and sub-liner investigation activities began on March 28, 2011 and were 

completed on June 28, 2011.  Soil backfilling and surface soil grading operations began on July 

6, 2011 and were completed on July 22, 2011.   

 

During a site inspection by the COGCC Area Field Inspector on April 5, 2011 a compromise in 

the drilling pit liner below fluid level was documented.  As specified in COGCC Rule 905.c a 

Spill/Release Report (Form 19) was prepared and submitted on April 13, 2011 (Spill/Release 

tracking number 2213272).   

 

As neither the drilling pit nor the flare pit was originally permitted through the COGCC, a Form 

15 Pit Report for each facility is included in Appendix A. 

 

Photographic documentation of site activities is included as Appendix B. 

 

1.1 Site Location	
The Site is located in a sparsely vegetated rural portion of Moffat County, Colorado in the 

southwest quarter of the southwest quarter (SWSW) of Section 36, Township 12 North, Range 

101 West of the Sixth Prime Meridian.  According to the COGGC database website, the Site 

planned location is latitude 40.95141, longitude -108.70364.  A Site Location Map is included as 

Figure 1. 
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1.2 Evacuation of Drilling Pit Contents 

Drilling pit contents removal was initiated on March 28, 2011 and continued until June 6, 2011.  

Fluids and liquid drilling mud were water jetted, mixed using a 6-inch trash pump and excavator 

then pumped into tankers for transportation to the Calpet disposal facility located in Evanston, 

Wyoming (a Wyoming Department of Environmental Quality permitted disposal facility).   

 

The remaining drill cuttings and drilling mud was mixed with clean imported soil at an 

approximate one to one mix ratio in order to facilitate removal for disposal.  In addition, the 

impacted berm soil noted by the COGCC Area Field Inspector on April 5, 2011 was removed for 

disposal.  The drill cuttings, drilling mud, and excavated impacted soil were transported for 

disposal to the Rock Springs Landfill located in Rock Springs, Wyoming. 

 

Transport records (e.g. haul tickets) have been retained by Grynberg and are available for 

review upon request. 

 

1.3 Drilling Pit Liner Investigation and Integrity Assessment 

The woven drilling pit liner was observed to be in poor condition during a site inspection by the 

COGCC Area Field Inspector on April 5, 2011.  Numerous holes and tears were noted 

throughout the liner, especially on the northern and southern side walls.  The liner was removed 

during the pit solids mixing and removal process, as a result liner condition below cuttings and 

drilling mud was not conducted.  Remaining pieces of liner material were removed by hand prior 

to backfilling drilling pit.  

2.0 Drilling Pit Sub-Liner Soil Field Screening  

Drilling Pit Bottom 

The sub-liner investigation began on June 6, 2011 and was completed on June 8, 2011.  A total 

of 31 test pits were excavated to a depth of 3 to 4 feet below the bottom of the main pit 

(approximately 13 to 14 feet below surrounding grade).  The approximate location of the test 

pits are indicated on Figure 2.  The soil underlying the main pit was observed to be slightly moist 

weathered shale with abundant gypsum crystal deposits indicative of undisturbed native soil.  

Hydrocarbon staining was not noted during initial visual observations.  Representative soil 

samples from each test pit were field screened using a photoionization detector (PID) and at 

one-foot intervals for potential subsurface hydrocarbon impact.  Soil field screening consists of 

placing a representative soil sample into Ziploc bags, resealing the bags, and allowing the bag 

contents to equilibrate to the surrounding ambient conditions.  The sample intake nozzle of a 

PID was introduced into the individual sample bags to measure the volatile organic vapors of 

the air in the bag head space. Field soil screening PID measurements, expressed in parts per 

million (ppm), are presented on Figure 2 and ranged from less than 1 ppm to approximately 3.9 

ppm in test pit TP-8 at 1 foot below the base of the drilling pit .   
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Drilling Pit Sidewalls 

Hydrocarbon staining was not noted during initial visual observations at the drilling pit sidewalls.  

Eighteen sidewall locations were field screened with a PID for potential subsurface hydrocarbon 

impact.  The field soil screening locations were located approximately in the middle of the north, 

south, east, and west pit sidewalls.  Sidewall field soil screening PID measurements were 

generally less than 1 ppm as indicated on Figure 2. 

 

Drilling Pit Center Berm Divider 

Hydrocarbon staining was not noted during initial visual observations at the center berm divider.  

Two locations, midway to the pit bottom were field screened with a PID for potential 

hydrocarbon impact.  Soil field screening PID measurements were generally less than 1 ppm as 

indicated on Figure 2.   

3.0 Soil Sampling and Analysis 

Soil samples for analysis were placed in laboratory-supplied containers, labeled, and place in an 

ice-filled cooler for overnight delivery under chain-of-custody protocol to Accutest Laboratories 

of Wheat Ridge, Colorado.   

3.1  Drilling Pit  

To assess whether all E&P waste had been removed from the drilling pit, fifteen soil samples 

were collected and submitted for laboratory analyses that included: 

 Total petroleum hydrocarbons (TPH) in the gasoline and diesel range organic ranges 

using Environmental Protection Agency (EPA) Method 8015B; 

 Benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EP Method 8260B; 

 Metals – including total Resource Conservation and Recovery Act (RCRA) metals 

(arsenic, barium, cadmium, chromium, selenium, lead, silver, and mercury),  copper, 

nickel, and zinc using EPA Methods 6020 (arsenic only), 6020B, and 7471A (mercury 

only); 

 Poly-nuclear, aromatic hydrocarbons (PAHs) using EPA Method 8270C by Single Ion 

Monitoring (SIM) method; 

 Hexavalent and trivalent chromium (EPA Method 7196A); 

 Redox Potential using American Society for Testing and Materials (ASTM) Method 

D1498-76M; 

 Percent Solids using Standard Method (SM)2540B M; 

 Electrical Conductivity (EC) using Method Department  of Agriculture Book N9 

 pH using EPA Method 9045C; 
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 Sodium absorption ratio (SAR) metal analysis (calcium, magnesium, and sodium) using 

EPA Method 200.7; and 

 SAR using United States Department of Agriculture (USDA) Handbook 60 

 

Drilling Pit Bottom  

A total of ten grab soil samples were collected for laboratory analysis from the drilling pit surface 

to one-foot interval below the base of the pit as indicated on Figure 3.  Two of the grab soil 

samples submitted for laboratory analyses were collected from the east and west portions of the 

drilling pit and exhibited the highest observed test pit PID field screening measurements, Deep 

4-36 TP-8 (2.5 ppm) and Deep 4-36 TP-24 (3.9 ppm), respectively.  

 

Drilling Pit Sidewalls and Berm 

Four grab soil samples were collected from the drilling pit sidewalls (one each from north, south, 

east, and west).  Additionally one grab soil sample was collected from the center berm divider to 

verify the field screening results and further confirm that no impact was present.  These samples 

were analyzed for COGCC Rule 910 and Table 910-1 compliance.  Soil sample locations are 

depicted on Figure 3.  Please see Table 1 for confirmation sample results.   

3.2 Background and Flare Pit 
 
Background  

Five grab soil samples were collected for laboratory analysis from undisturbed ground 

surrounding the Site.  One of these samples (BG-1) was analyzed for COGCC Table 910-1 

(with the exception of TPH, BTEX and PAHs) and included EC, SAR, and pH, and metals while 

the remaining four background soil samples were analyzed for arsenic only.  In addition, three 

grab soil samples were collected from a depth range of approximately 10.5 feet to 13 feet below 

ground surface surrounding the Site to compare with soil conditions found in the bottom of the 

drilling pit and analyzed for arsenic.  Please refer to Figure 4-Background Sample Locations.   

 

Flare Pit  

The flare pit, located adjacent to the southwest corner of the drilling pit was initially backfilled to 

allow for safer and easier access during the removal of drilling pit contents.  A pothole was 

excavated to a depth of 9 to 10 feet below ground surface within the flare pit.  One grab soil 

sample was collected from the excavator bucket.  This sample was analyzed for COGCC Rule 

910 and Table 910-1 compliance.  Please see Table 3 for flare pit sample results. 
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4.0 Soil Sample Analytical Results	

The laboratory data reports, including the chain-of-custody forms, for the samples collected 

during the activities described above are attached to this report in Appendix C.  As indicated on 

the laboratory reports, all soil samples arrived in good condition, within the appropriate 

temperature range, and analyzed within recommended holding time. 

Attached Table 1 summarizes the drilling pit soil sample analytical data.  Table 2 summarized 

the background soil sample analytical data.  The flare pit soil sample analytical data is 

summarized in Table 3.  

 

Drilling Pit 

 Laboratory analysis reported TPH either below laboratory reporting limits or below the 

COGCC Table 901-1 maximum TPH concentration for soil of 500 milligrams per 

kilogram (mg/kg); 

 BTEX concentrations were reported either below laboratory reporting limits of below their 

respective COGCC Table 910-1 concentration; 

 Arsenic concentrations were reported ranging from 10.8 mg/kg (soil sample Deep 4-36 

ESW) to 56.0 mg/kg (soil sample Deep 4-36 TP-3).  The reported soil arsenic 

concentration are above the COGCC 910-1 concentration for arsenic of 0.039 mg/kg but 

within the arsenic concentration ranges reported for the background soil samples of 17.3 

mg/kg (soil sample BG2 0-6”) and 87.7 mg/kg (soil sample Deep 4-36 BG8 10’-10.5). 

The remaining metals concentrations were reported either below laboratory reporting 

limits or below their respective COGCC Table 910-1 concentrations.   

 Laboratory analysis reported SAR in the submitted soil samples below the maximum 

COGCC Table 910-1 value for SAR of less than 12; 

 PAHs in the soil samples were reported either below laboratory reporting limits or below 

their respective COGCC Table 910-1 concentrations; 

 EC was reported above the COGCC 910-1 regulatory guidance value of less than 4 or 

two times background  in soil samples Deep 4-36 TP-8 at 4.26 millimhos per centimeter 

(mmhos/cm), Deep 4-36 TP-17 (5.04 mmhos/cm), Deep 4-36 TP-31 (4.78 mmhos/cm), 

Deep 4-36 ESW (5.73 mmhos/cm), Deep 4-36 NSW (6.51 mmhos/cm), Deep 4-36 SSW 

(6.29 mmhos/cm), Deep 4-36 WSW (7.21 mmhos/cm), and Deep 4-36 CBD (5.72 

mmhos/cm).  Laboratory analysis reported EC in the remaining seven soil samples 

below the COGCC 910-1 value. 

 pH was reported above the COGCC 910-1 values of 6 to 9 in soil sample  Deep 4-36 

TP-15 at 9.09; and  

 Redox potential vs. H2 (Redox) was reported between 468 millivolts (mv) and 503 mv. 

Percent solids were reported between 79.8 percent and 84.1 percent.  There are no 

associated COGCC Table 910-1 values for Redox or percent solids.  
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Background Soil Samples 

 Arsenic was reported above the COGCC Table 910-1 value of 0.39 mg/kg in all eight soil 

samples ranging from 17.2 mg/kg to (soil sample BG1) to 87.7 mg.kg (soil sample Deep 

4-36 BG6);  

 Remaining metals in background soil sample BG1 were either below their respective 

COGCC regulatory concentrations or below laboratory reporting limits; 

 Report values for SAR (2.93) and EC (0.865 mmhos/cm) were within COGCC Table 

910-1 limits while   pH (9.12) was above the COGCC Table 910-1 pH value of 9; and 

 Redox and percent solids were reported at 445 mv and 91.4 percent, respectively. 

 

Flare Pit Soil Sample 

 Laboratory analysis reported TPH either below laboratory reporting limits or below the 

COGCC Table 901-1 maximum TPH concentration for soil of 500 mg/kg; 

 BTEX concentrations were reported either below laboratory reporting limits of below their 

respective COGCC Table 910-1 concentrations; 

 Arsenic was reported at 18.6 mg/kg, above the COGCC 910-1 maximum concentration 

of 0.039 mg/kg, but within the arsenic concentration ranges reported for the background 

soil samples.  The remaining metals concentrations were reported either below 

laboratory reporting limits or below their respective COGCC Table 910-1 concentrations; 

 Laboratory analysis reported SAR at 3.2, below the maximum CPGCC Table 910-1 

value for SAR of less than 12; 

 PAHs in the soil samples were reported below laboratory reporting limits; 

 EC was reported at 2.32 mmhos/cm, above the COGCC Table 910-1 value of less than  

two times background; 

 pH was reported at 8.47, below the COGCC Table 910-1 values of 6 to 9; and  

 Redox and percent solids were reported at 469 mv and 73.2 percent, respectively, and 

do not have an associated COGCC Table 910-1 value. 

5.0 Summary and Recommendations	
 

Laboratory analysis of soil samples collected from the drilling and flare pits reported TPH, 

BTEX, PAHs, SAR are either below the COGCC Table 910-1 levels or laboratory reporting 

limits.   

 

Arsenic concentrations in all fifteen of the drilling pit soil samples (but are below the background 

soil arsenic concentrations).  Concentrations of remaining metals were either below laboratory 

reporting limits or below their respective COGCC Table 910-1 levels.  
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Electrical conductivity in eight of the drilling pit samples and pH in one of the drilling pit samples 

were above COGCC Table 910-1 levels.  A Sundry Notice requesting COGCC consideration of 

background arsenic concentrations, elevated electrical conductivity, and pH levels in deeper 

soils should not adversely affect the successful reclamation of the Site as these soils are not 

within three feet of the ground surface is included in Appendix A. 

 

Based on the data presented herein, Olsson recommends that Grynberg respectfully request 

COGCC grant a No Further Action Determination regarding the closure of the drilling and flare 

pits at the Site. 



Table 1
Hiawatha Deep 4-36 Drilling Pit 

Soil Analytical Summary

Location Description

Sample Type

Sample ID DEEP 4-36 TP-1 DEEP 4-36 TP-3 DEEP 4-36 TP-8 DEEP 4-36 TP-13 DEEP 4-36 TP-15 DEEP 4-36 TP-17 DEEP 4-36 TP-19 DEEP 4-36 TP-24 DEEP 4-36 TP-29 DEEP 4-36 TP-31 DEEP 4-36 ESW DEEP 4-36 NSW DEEP 4-36 SSW DEEP 4-36 WSW DEEP 4-36 CBD
Depth 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 0-6" 0-6" 0-6" 0-6" 0-6"
Sample Date 6/6/2011 6/6/2011 6/6/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/8/2011 6/8/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011

    TPH Gasoline Range Organics <7.3 <7.4 <6.8 <7.0 <7.3 <7.0 <7.2 <6.9 <7.1 <7.1 <6.9 <7.4 <7.2 <7.5 <7.4
    TPH Diesel Range Organics <11 <11 <10 <10 <11 <10 <11 <10 <11 <11 10.9 J 106 <11 <11 <11

    Benzene <0.032 <0.033 <0.030 <0.031 <0.032 <0.031 <0.032 <0.030 <0.031 <0.031 <0.031 <0.033 <0.032 <0.033 <0.032 0.17 mg/kg
    Toluene <0.073 <0.074 <0.068 <0.070 <0.073 <0.070 <0.072 <0.069 <0.071 <0.071 <0.069 <0.074 <0.072 <0.075 <0.074 85 mg/kg
    Ethylbenzene <0.037 <0.037 <0.034 <0.035 <0.036 <0.035 <0.036 <0.034 <0.036 <0.035 <0.035 <0.037 <0.036 <0.037 <0.037 100 mg/kg
    Xylene (total) <0.15 <0.15 <0.14 <0.14 <0.15 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.15 <0.14 <0.15 <0.15 175 mg/kg

    Arsenic 19.1 56.0 25.7 9.3 24.6 29.3 46.9 31.2 46.1 46.2 10.8 15.4 27.9 13.5 20.8 0.39 mg/kg
    Barium 50.6 54.2 84.4 64.7 72.6 66.0 65.0 95.7 58.6 72.6 60.2 133 64.0 73.0 86.9 15,000 mg/kg
    Cadmium <1.2 <1.2 <1.2 <1.2 <1.2 <1.1 <1.1 <1.2 <1.1 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 70 mg/kg
    Chromium 10.9 11.7 11.7 9.1 12.2 11.3 12.6 12.1 12.0 11.9 7.8 10.3 8.3 9.7 10.7 NA mg/kg
    Chromium, Hexavalent 0.85 0.98 0.93 0.80 <0.49 0.61 0.91 0.90 0.92 <0.48 0.79 1.2 1.2 1.1 0.78 23 mg/kg
    Chromium, Trivalent 10.1 10.7 10.8 8.3 11.8 10.7 11.7 11.2 11.1 11.6 7.0 9.1 7.1 8.6 9.9 120,000 mg/kg
    Copper 23.4 23.5 26.7 20.7 22.2 24.0 23.6 21.7 23.6 20.5 18.2 15.6 14.7 15.0 20.0 3,100 mg/kg
    Lead 16.2 16.8 18.9 12.0 18.1 19.6 16.1 18.9 17.9 17.2 13.1 13.0 16.3 11.9 14.6 400 mg/kg
    Mercury <0.11 <0.11 <0.12 <0.10 <.10 <0.11 <0.12 <0.10 <0.11 <0.11 <0.11 <0.12 <0.12 <0.12 <0.11 23 mg/kg
    Nickel 16.1 21.5 20.3 17.3 20.4 21.1 18.2 20.9 20.7 18.6 11.6 13.6 15.7 14.5 17.4 1,600 mg/kg
    Selenium <6.1 <6.2 <5.9 <6.0 <5.8 <5.7 <5.7 <5.8 <5.6 <5.9 <5.9 <6.2 <6.1 <6.2 <5.8 390 mg/kg
    Silver <3.6 <3.7 <3.5 <3.6 <3.5 <3.4 <3.4 <3.5 <3.4 <3.5 <3.5 <3.7 <3.7 <3.7 <3.5 390 mg/kg
    Zinc 65.8 73.1 76.9 54.3 86.2 96.8 70.7 86.8 69.9 71.1 69.1 63.3 63.0 58.1 64.6 23,000 mg/kg

    Calcium 225 315 335 317 283 237 423 95.9 305 326 359 518 529 477 345 NA mg/L
    Magnesium 129 176 200 185 189 173 306 86.0 155 215 243 130 108 227 188 NA mg/L
    Sodium 302 499 628 438 425 369 490 274 445 672 799 953 903 1060 801 NA mg/L
    Sodium Adsorption Ratio 3.97 5.59 6.71 4.84 4.80 4.45 4.43 4.90 5.18 7.09 7.98 9.69 9.34 10.0 8.62 <12 ratio

    Acenaphthene <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.0154 J <0.013 <0.013 <0.013 <0.013 1,000 mg/kg
    Anthracene <0.015 <0.015 <0.014 <0.014 <0.015 <0.014 <0.015 <0.014 <0.015 <0.015 <0.014 <0.015 <0.015 <0.015 <0.015 1,000 mg/kg
    Benzo(a)anthracene <0.021 <0.022 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.022 <0.022 0.22 mg/kg
    Benzo(a)pyrene <0.030 <0.030 <0.029 <0.029 <0.029 <0.029 <0.029 <0.028 <0.029 <0.029 <0.029 <0.030 <0.030 <0.030 <0.030 0.022 mg/kg
    Benzo(b)fluoranthene <0.030 <0.031 <0.029 <0.030 <0.030 <0.030 <0.030 <0.029 <0.030 <0.030 <0.030 <0.031 <0.030 <0.031 <0.031 0.22 mg/kg
    Benzo(k)fluoranthene <0.018 <0.018 <0.017 <0.018 <0.018 <0.018 <0.018 <0.017 <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 2.2 mg/kg
    Chrysene <0.018 <0.018 <0.017 <0.018 <0.018 <0.018 <0.018 <0.017 <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 <0.018 22 mg/kg
    Dibenzo(a,h)anthracene <0.030 <0.031 <0.029 <0.030 <0.030 <0.030 <0.030 <0.029 <0.030 <0.030 <0.030 <0.031 <0.030 <0.031 <0.031 0.022 mg/kg
    Fluoranthene <0.016 <0.017 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 0.0162 <0.017 <0.016 <0.017 <0.017 1,000 mg/kg
    Fluorene <0.014 <0.014 <0.014 <0.014 <0.017 <0.014 <0.014 <0.013 <0.014 <0.014 <0.014 <0.014 <0.014 <0.014 <0.014 1,000 mg/kg
    Indeno(1,2,3-cd)pyrene <0.045 <0.046 <0.044 <0.044 <0.045 <0.044 <0.045 <0.044 <0.044 <0.045 <0.044 <0.045 <0.045 <0.046 <0.046 0.22 mg/kg
    Napthalene <0.016 <0.016 <0.015 <0.015 <0.016 <0.015 <0.015 <0.015 <0.015 <0.015 0.0397 <0.016 <0.016 <0.016 <0.016 23 mg/kg
    Pyrene <0.016 <0.016 <0.015 <0.015 <0.016 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.016 <0.016 <0.016 <0.016 1,000 mg/kg

    Redox Potential Vs H2 484 486 468 467 477 496 487 482 495 467 488 503 494 497 488 NA mv
    Solids, Percent 80.9 80.3 83.9 82.8 81.4 83.1 82.1 84.1 82.3 82.1 83.3 80.4 80.9 79.8 80.1 NA %
    Electrical Conductivity 2.59 3.72 4.26 3.44 3.52 3.36 5.04 2.09 3.77 4.78 5.73 6.51 6.29 7.21 5.72 <4 or 2 x the background mmhos/cm
    pH 8.71 8.61 8.70 8.56 9.09 8.76 8.30 8.36 8.32 8.34 8.27 7.83 8.01 7.88 8.08 6-9 su

ND - Not detected
mg/kg - milligrams per kilogram
J - indicates an estimated value
NT - parameter was not tested
mmhos/cm - millimhos per centimeter
mv - millivolts
su - standard units
NA - not applicable

Over allowable limit but under BACKGROUND level.
Over allowable limit and not within BACKGROUND level.
Over allowable limit  

General Chemistry

UNITS
COGCC TABLE 910-1 
CONCENTRATIONS

TPH

Metals

Polynuclear Aromatic Hyrdrocarbons

BTEX

500 mg/kg

Analytical Parameters

LABORATORY DATA SUMMARY

SAMPLE SUMMARY

Hiawatha Deep 4-36

Soil

SAR Metals Analysis
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Table 2
Hiawatha Deep 4-36 Background 

Soil Analytical Summary

Location Description

Sample Type

Sample ID BG1 BG2 BG3 BG4 BG5 DEEP 4-36 BG6 DEEP 4-36 BG7 DEEP 4-36 BG8
Depth 0-6" 0"-6" 0-6" 0"-6" 0"-6" 10'-10.5' 11.5'-12.5' 12'-13'
Sample Date 6/8/2011 6/8/2011 6/8/2011 6/8/2011 6/6/2011 6/28/2011 6/28/2011 6/28/2011

    Arsenic 17.2 17.3 19.8 17.9 17.9 87.7 41.3 18.6 0.39 mg/kg
    Barium 158 - - - - - - - 15,000 mg/kg
    Cadmium <1.1 - - - - - - - 70 mg/kg
    Chromium 10.0 - - - - - - - NA mg/kg
    Chromium, Hexavalent 0.50 - - - - - - - 23 mg/kg
    Chromium, Trivalent 9.5 - - - - - - - 120,000 mg/kg
    Copper 11.4 - - - - - - - 3,100 mg/kg
    Lead 11.0 - - - - - - - 400 mg/kg
    Mercury <0.10 - - - - - - - 23 mg/kg
    Nickel 11.2 - - - - - - - 1,600 mg/kg
    Selenium <5.4 - - - - - - - 390 mg/kg
    Silver <3.2 - - - - - - - 390 mg/kg
    Zinc 39.9 - - - - - - - 23,000 mg/kg

    Calcium 54.9 - - - - - - - NA mg/L
    Magnesium 23.4 - - - - - - - NA mg/L
    Sodium 103 - - - - - - - NA mg/L
    Sodium Adsorption Ratio 2.93 - - - - - - - <12 ratio

    Redox Potential Vs H2 445 - - - - - - - NA mv
    Solids, Percent 91.4 92.3 84.7 89.8 90.1 77.8 78.4 78.4 NA %
    Electrical Conductivity 0.865 - - - - - - - <4 or 2 x the background mmhos/cm
    pH 9.12 - - - - - - - 6-9 su

mg/kg - milligrams per kilogram
NT - parameter was not tested
mmhos/cm - millimhos per centimeter
mv - millivolts
su - standard units
NA - not applicable
mg-L - millgrams per liter

General Chemistry 

UNITS
COGCC TABLE 910-1 
CONCENTRATIONS

Metals

LABORATORY DATA SUMMARY

SAMPLE SUMMARY

Hiawatha Deep 4-36

Soil

SAR Metals Analysis

Analytical Parameters
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Table 3
Hiawatha Deep 4-36 Flare Pit

Soil Analytical Summary

Location Description Hiawatha Deep 4-36 Flare Pit

Sample Type Soil

Sample ID DEEP 4-36 FP
Depth 9'-10'
Sample Date 5/25/2011

    TPH Gasoline Range Organics 14.6 J
    TPH Diesel Range Organics <12

    Benzene <0.037 0.17 mg/kg
    Toluene <0.085 85 mg/kg
    Ethylbenzene <0.042 100 mg/kg
    Xylene (total) 0.107 J 175 mg/kg

    Arsenic 18.6 0.39 mg/kg
    Barium 133 15,000 mg/kg
    Cadmium <1.3 70 mg/kg
    Chromium 13.8 NA mg/kg
    Chromium, Hexavalent <0.54 23 mg/kg
    Chromium, Trivalent 13.3 120,000 mg/kg
    Copper 17.3 3,100 mg/kg
    Lead 12.5 400 mg/kg
    Mercury <0.12 23 mg/kg
    Nickel 15.5 1,600 mg/kg
    Selenium <6.3 390 mg/kg
    Silver <3.8 390 mg/kg
    Zinc 56.1 23,000 mg/kg

    Calcium 234 NA mg/L
    Magnesium 77.6 NA mg/L
    Sodium 221 NA mg/L
    Sodium Adsorption Ratio 3.2 <12 ratio

    Acenaphthene <0.0073 1,000 mg/kg
    Anthracene <0.0082 1,000 mg/kg
    Benzo(a)anthracene <0.012 0.22 mg/kg
    Benzo(a)pyrene <0.016 0.022 mg/kg
    Benzo(b)fluoranthene <0.017 0.22 mg/kg
    Benzo(k)fluoranthene <0.010 2.2 mg/kg
    Chrysene <0.010 22 mg/kg
    Dibenzo(a,h)anthracene <0.017 0.022 mg/kg
    Fluoranthene <0.0091 1,000 mg/kg
    Fluorene <0.0077 1,000 mg/kg
    Indeno(1,2,3-cd)pyrene <0.025 0.22 mg/kg
    Napthalene <0.0087 23 mg/kg
    Pyrene <0.0087 1,000 mg/kg

    Redox Potential Vs H2 469 NA mv
    Solids, Percent 73.2 NA %
    Electrical Conductivity 2.32 <4 or 2 x the background mmhos/cm
    pH 8.47 6-9 su

ND - Not detected
mg/kg - milligrams per kilogram
J - indicates an estimated value
NT - parameter was not tested
mmhos/cm - millimhos per centimeter
mv - millivolts
su - standard units
NA - not applicable

Over allowable limit but under BACKGROUND level.
Over allowable limit and not within BACKGROUND level.
Over allowable limit  

LABORATORY DATA SUMMARY

SAMPLE SUMMARY

SAR Metals Analysis

General Chemistry

UNITS
COGCC TABLE 910-1 
CONCENTRATIONS

TPH

Metals

Polynuclear Aromatic Hyrdrocarbons

BTEX

500 mg/kg

Analytical Parameters
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Appendix B 
Grynberg Petroleum Company 
Hiawatha Deep 4-36 Pit Closure 

          011-0383                                                                                                                                                                                            OLSSON ASSOCIATES 
                                                                                                                                                                                                      GRAND JUNCTION, COLORADO 

PHOTO 1 
 
Date:  May 5, 2011   
View: Drilling pit content mixing and removal activities. 
           Looking southwest.      
 
 
 
 
 
  

PHOTO 2 
 
Date:  May 5, 2011 
View:  Drilling pit content mixing and removal activities. 
           Looking south.      
 

PHOTO 3 
 
Date:  May 25, 2011 
View:  Drilling pit content mixing and removal activities. 
           Looking south.      
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Grynberg Petroleum Company 
Hiawatha Deep 4-36 Pit Closure 
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PHOTO 4 
 

Date:  May 25, 2011 
View:  Flare pit pothole excavation and sample             
           location. 

 
 
 
 
 
 

  

PHOTO 5 
 

Date:  June 6, 2011 
View:  Test pit excavation.  Looking east. 

PHOTO 6 
 

Date:  June 6, 2011 
View:  Excavated test pit locations.  Looking southeast.  
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Grynberg Petroleum Company 
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PHOTO 7 
 

Date:  June 6, 2011 
View:  Excavated test pit locations.  Looking northwest.  
 

PHOTO 8 
 

Date:  June 7, 2011 
View:  Excavated test pit locations.  Looking southwest. 

PHOTO 9 
 

Date:  June 7, 2011 
View:  Typical soils found in test pits. 
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PHOTO 10 
 

Date:  June 7, 2011 
View:  Typical soils found in test pits. 
 

PHOTO 11 
 

Date:  June 7, 2011 
View:  Visual “hotspot” removal on east sidewall. 

PHOTO 12 
 

Date:  June 7, 2011 
View:  Visual “hotspot” removal on center berm divider. 
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Grynberg Petroleum Company 
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PHOTO 13 
 

Date:  June 28, 2011 
View:  View of former drilling pit location after                
            backfilling and re-contouring.  Looking                
            southwest. 
 

PHOTO 14 
 

Date:  June 28, 2011 
View:  View of former drilling pit location after                
            backfilling and re-contouring.  Looking                
            west. 
 

 
 



06/27/11

Technical Report for

Olsson Associates

Grynberg Deep 4-36

(011-0383_100_100001)

Accutest Job Number:   D24307

Sampling Dates: 06/06/11 - 06/08/11

Report to:

Olsson Associates

kkreie@oaconsulting.com

ATTN: Ken Kreie

Total number of pages in report:   

Certifications: CO, ID, NE, NM, ND (R-027) (PW)   UT (NELAP CO00049)

This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.

Test results relate only to samples analyzed.

Mountain States • 4036 Youngfield St. • Wheat Ridge, CO 80033-3862 • tel: 303-425-6021 • fax: 303-425-6854 • http://www.accutest.com

Test results contained within this data package meet the requirements 

of the National Environmental Laboratory Accreditation Conference 

and/or state specific certification programs as applicable.

Client Service contact:    303-425-6021

John Hamilton
Laboratory Director

Mountain States

06/27/11

e-Hardcopy 2.0
Automated Report

146

Accutest Laboratories is the sole authority for authorizing edits or modifications to this
document. Unauthorized modification of this report is strictly prohibited.

1 of 146

D24307



Table of Contents
-1-

Sections:

Section 1: Sample Summary ................................................................................................... 3
Section 2: Case Narrative/Conformance Summary .............................................................. 6
Section 3: Sample Results ........................................................................................................ 11

3.1: D24307-1:  DEEP 4-36 TP-1 (0-1') ............................................................................... 12
3.2: D24307-1A:  DEEP 4-36 TP-1 (0-1') ............................................................................ 18
3.3: D24307-2:  DEEP 4-36 TP-3 (0-1') ............................................................................... 20
3.4: D24307-2A:  DEEP 4-36 TP-3 (0-1') ............................................................................ 26
3.5: D24307-3:  DEEP 4-36 TP-8 (0-1') ............................................................................... 28
3.6: D24307-3A:  DEEP 4-36 TP-8 (0-1') ............................................................................ 34
3.7: D24307-4:  DEEP 4-36 TP-13 (0-1') ............................................................................. 36
3.8: D24307-4A:  DEEP 4-36 TP-13 (0-1') .......................................................................... 42
3.9: D24307-5:  DEEP 4-36 TP-15 (0-1') ............................................................................. 44
3.10: D24307-5A:  DEEP 4-36 TP-15 (0-1') ........................................................................ 50
3.11: D24307-6:  DEEP 4-36 TP-17 (0-1') ........................................................................... 52
3.12: D24307-6A:  DEEP 4-36 TP-17 (0-1') ........................................................................ 58
3.13: D24307-7:  DEEP 4-36 TP-19 (0-1') ........................................................................... 60
3.14: D24307-7A:  DEEP 4-36 TP-19 (0-1') ........................................................................ 66
3.15: D24307-8:  DEEP 4-36 TP-24 (0-1') ........................................................................... 68
3.16: D24307-8A:  DEEP 4-36 TP-24 (0-1') ........................................................................ 74
3.17: D24307-9:  DEEP 4-36 TP-29 (0-1') ........................................................................... 76
3.18: D24307-9A:  DEEP 4-36 TP-29 (0-1') ........................................................................ 82
3.19: D24307-10:  DEEP 4-36 TP-31 (0-1') ......................................................................... 84
3.20: D24307-10A:  DEEP 4-36 TP-31 (0-1') ...................................................................... 90
3.21: D24307-11:  DEEP 4-36 SSW .................................................................................... 92
3.22: D24307-11A:  DEEP 4-36 SSW .................................................................................. 98
3.23: D24307-12:  DEEP 4-36 WSW ................................................................................... 100
3.24: D24307-12A:  DEEP 4-36 WSW ................................................................................ 106
3.25: D24307-13:  DEEP 4-36 NSW .................................................................................... 108
3.26: D24307-13A:  DEEP 4-36 NSW ................................................................................. 114
3.27: D24307-14:  DEEP 4-36 ESW .................................................................................... 116
3.28: D24307-14A:  DEEP 4-36 ESW ................................................................................. 122
3.29: D24307-15:  DEEP 4-36 CBD .................................................................................... 124
3.30: D24307-15A:  DEEP 4-36 CBD .................................................................................. 130
3.31: D24307-16:  BG1 ........................................................................................................ 132
3.32: D24307-16A:  BG1 ...................................................................................................... 134
3.33: D24307-17:  BG2 ........................................................................................................ 136
3.34: D24307-18:  BG3 ........................................................................................................ 137
3.35: D24307-19:  BG4 ........................................................................................................ 138
3.36: D24307-20:  BG5 ........................................................................................................ 139

Section 4: Misc. Forms ............................................................................................................ 140
4.1: Chain of Custody ........................................................................................................... 141
4.2: Chain of Custody (Accutest Labs of New England, Inc.) ............................................. 144

1
2

3
4

2 of 146

D24307



Accutest LabLink@09:49 27-Jun-2011

Sample Summary

Olsson Associates
Job No: D24307

Grynberg Deep 4-36
Project No:   (011-0383_100_100001)

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D24307-1 06/06/11 13:50 JK 06/11/11 SO Soil DEEP 4-36 TP-1 (0-1')

D24307-1A 06/06/11 13:50 JK 06/11/11 SO Soil DEEP 4-36 TP-1 (0-1')

D24307-2 06/06/11 14:10 JK 06/11/11 SO Soil DEEP 4-36 TP-3 (0-1')

D24307-2A 06/06/11 14:10 JK 06/11/11 SO Soil DEEP 4-36 TP-3 (0-1')

D24307-3 06/06/11 14:25 JK 06/11/11 SO Soil DEEP 4-36 TP-8 (0-1')

D24307-3A 06/06/11 14:25 JK 06/11/11 SO Soil DEEP 4-36 TP-8 (0-1')

D24307-4 06/07/11 09:30 JK 06/11/11 SO Soil DEEP 4-36 TP-13 (0-1')

D24307-4A 06/07/11 09:30 JK 06/11/11 SO Soil DEEP 4-36 TP-13 (0-1')

D24307-5 06/07/11 09:45 JK 06/11/11 SO Soil DEEP 4-36 TP-15 (0-1')

D24307-5A 06/07/11 09:45 JK 06/11/11 SO Soil DEEP 4-36 TP-15 (0-1')

D24307-6 06/07/11 10:10 JK 06/11/11 SO Soil DEEP 4-36 TP-17 (0-1')

D24307-6A 06/07/11 10:10 JK 06/11/11 SO Soil DEEP 4-36 TP-17 (0-1')

D24307-7 06/07/11 10:25 JK 06/11/11 SO Soil DEEP 4-36 TP-19 (0-1')

Soil samples reported on a dry weight basis unless otherwise indicated on result page.

3 of 146

D24307

1



Accutest LabLink@09:49 27-Jun-2011

Sample Summary
(continued)

Olsson Associates
Job No: D24307

Grynberg Deep 4-36
Project No:   (011-0383_100_100001)

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D24307-7A 06/07/11 10:25 JK 06/11/11 SO Soil DEEP 4-36 TP-19 (0-1')

D24307-8 06/07/11 11:05 JK 06/11/11 SO Soil DEEP 4-36 TP-24 (0-1')

D24307-8A 06/07/11 11:05 JK 06/11/11 SO Soil DEEP 4-36 TP-24 (0-1')

D24307-9 06/08/11 12:30 JK 06/11/11 SO Soil DEEP 4-36 TP-29 (0-1')

D24307-9A 06/08/11 12:30 JK 06/11/11 SO Soil DEEP 4-36 TP-29 (0-1')

D24307-10 06/08/11 12:45 JK 06/11/11 SO Soil DEEP 4-36 TP-31 (0-1')

D24307-10A 06/08/11 12:45 JK 06/11/11 SO Soil DEEP 4-36 TP-31 (0-1')

D24307-11 06/07/11 15:10 JK 06/11/11 SO Soil DEEP 4-36 SSW

D24307-11A 06/07/11 15:10 JK 06/11/11 SO Soil DEEP 4-36 SSW

D24307-12 06/07/11 15:20 JK 06/11/11 SO Soil DEEP 4-36 WSW

D24307-12A 06/07/11 15:20 JK 06/11/11 SO Soil DEEP 4-36 WSW

D24307-13 06/07/11 15:35 JK 06/11/11 SO Soil DEEP 4-36 NSW

D24307-13A 06/07/11 15:35 JK 06/11/11 SO Soil DEEP 4-36 NSW

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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Accutest LabLink@09:49 27-Jun-2011

Sample Summary
(continued)

Olsson Associates
Job No: D24307

Grynberg Deep 4-36
Project No:   (011-0383_100_100001)

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D24307-14 06/07/11 15:55 JK 06/11/11 SO Soil DEEP 4-36 ESW

D24307-14A 06/07/11 15:55 JK 06/11/11 SO Soil DEEP 4-36 ESW

D24307-15 06/07/11 16:10 JK 06/11/11 SO Soil DEEP 4-36 CBD

D24307-15A 06/07/11 16:10 JK 06/11/11 SO Soil DEEP 4-36 CBD

D24307-16 06/08/11 13:35 JK 06/11/11 SO Soil BG1

D24307-16A 06/08/11 13:35 JK 06/11/11 SO Soil BG1

D24307-17 06/08/11 13:45 JK 06/11/11 SO Soil BG2

D24307-18 06/08/11 13:55 JK 06/11/11 SO Soil BG3

D24307-19 06/08/11 14:00 JK 06/11/11 SO Soil BG4

D24307-20 06/06/11 14:05 JK 06/11/11 SO Soil BG5

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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On 06/11/2011, 20 sample(s), 0 Trip Blank(s), and 0 Field Blank(s) were received at Accutest Mountain States (AMS) at a temperature 
of 3.1 °C. The samples were intact and properly preserved, unless noted below.  An AMS Job Number of D24307 was assigned to 
the project.  The lab sample IDs, client sample IDs, and dates of sample collection are detailed in the report’s Results Summary.

Specified quality control criteria were achieved for this job except as noted below.  For more information, please refer to the analytical 
results and QC summary pages.

Client: Olsson Associates

Site: Grynberg Deep 4-36

Job No D24307

Report Dat 6/27/2011 9:54:43 AM

CASE NARRATIVE / CONFORMANCE SUMMARY

Volatiles by GCMS By Method SW846 8260B
Matrix SO Batch ID: V6V338

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24293-1MS, D24293-1MSD were used as the QC samples indicated.

Matrix SO Batch ID: V6V339

All samples were analyzed within the recommended method holding time.

Sample(s)  D24307-4MS, D24307-4MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Matrix SO Batch ID: V6V342

All samples were analyzed within the recommended method holding time.

Sample(s)  D24562-1MS, D24562-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Extractables by GCMS By Method SW846 8270C BY SIM
Matrix SO Batch ID: OP3859

All samples were extracted and analyzed within the recommended method holding time.

Sample(s)  D24162-1MS, D24162-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

The matrix spike and matrix spike duplicate (MS/MSD) recovery(s) of several analytes are outside control limits.  Outside control 
limits due to dilution.

The RPD(s) for the MS and MSD recoveries of  Anthracene, Fluoranthene, Fluorene, Naphthalene, Pyrene are outside control 
limits for sample  OP3859-MSD.  Variability of recovery may be due to sample matrix/homogeneity.

The matrix spike duplicate (MSD) recovery of Fluorene is outside control limits.  Outside control limits due to high level in sample 
relative to spike amount.

D24307-1 through D24307-13, and D24307-15: Elevated RL due to matrix interference.

Volatiles by GC By Method SW846 8015B
Matrix SO Batch ID: GGA665

All samples were analyzed within the recommended method holding time.

Sample(s)  D24264-1MS, D24264-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Monday, June 27, 2011 Page 1 of 4
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Extractables by GC By Method SW846-8015B
Matrix SO Batch ID: OP3889

All samples were extracted and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24506-1MS, D24506-1MSD were used as the QC samples indicated.

Matrix SO Batch ID: OP3900

All samples were extracted and analyzed within the recommended method holding time.

Sample(s)  D24585-1MS, D24585-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Metals By Method SW846 6010B
Matrix AQ Batch ID: MP4939

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24307-2AMS, D24307-2AMSD were used as the QC samples for the metals analysis.

Matrix AQ Batch ID: MP4966

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24307-9AMS, D24307-9AMSD were used as the QC samples for the metals analysis.

Matrix AQ Batch ID: MP4967

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24307-15AMS, D24307-15AMSD were used as the QC samples for the metals analysis.

Matrix SO Batch ID: MP4946

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24307-1MS, D24307-1MSD, D24307-1SDL were used as the QC samples for the metals analysis.

The matrix spike (MS) recovery(s) of  Silver are outside control limits.  Spike recovery indicates possible matrix interference.

The matrix spike duplicate (MSD) recovery(s) of Lead, Nickel, Selenium, Silver are outside control limits.  Probable cause due to 
matrix interference.

The serial dilution RPD(s) for  Selenium, Silver are outside control limits for sample  MP4946-SD1.  Percent difference acceptable 
due to low initial sample  concentration (< 50 times IDL).

The serial dilution RPD(s) for Barium, Chromium, Nickel, Zinc are outside control limits for sample  MP4946-SD1.  Serial dilution 
indicates possible matrix interference.
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Metals By Method SW846 6020
Matrix SO Batch ID: MP4947

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24307-1MS, D24307-1MSD, D24307-1SDL were used as the QC samples for the metals analysis.

The serial dilution RPD(s) for  Arsenic are outside control limits for sample  MP4947-SD1.  Serial dilution indicates possible 
matrix interference.

Matrix SO Batch ID: MP4961

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24463-1MS, D24463-1MSD, D24463-1SDL were used as the QC samples for the metals analysis.

The serial dilution RPD(s) for  Arsenic are outside control limits for sample  MP4961-SD1.  Percent difference acceptable due to 
low initial sample  concentration (< 50 times IDL).

Metals By Method SW846 7471A
Matrix SO Batch ID: MP5000

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24150-3MS, D24150-3MSD were used as the QC samples for the metals analysis.

Wet Chemistry By Method ASTM D1498-76M
Matrix SO Batch ID: GN9987

Sample(s)  D24302-1DUP were used as the QC samples for the  Redox Potential Vs H2 analysis.

Matrix SO Batch ID: GN9988

Sample(s)  D24307-10DUP were used as the QC samples for the  Redox Potential Vs H2 analysis.

Wet Chemistry By Method SM19 2540B M
Matrix SO Batch ID: GN10038

The data for  SM19 2540B M meets quality control requirements.

Wet Chemistry By Method SW846 3060/7196A M
Matrix SO Batch ID: R7994

The data for  SW846 3060/7196A M meets quality control requirements.

Chromium, Trivalent: Calculated as: (Chromium) - (Chromium, Hexavalent)

Wet Chemistry By Method SW846 3060A/7196A
Matrix SO Batch ID: M:GP13102

The data for  SW846 3060A/7196A meets quality control requirements.

Chromium, Hexavalent: Analysis performed at Accutest Laboratories, Marlborough, MA.

Matrix SO Batch ID: M:GP13126

The data for SW846 3060A/7196A meets quality control requirements.

Chromium, Hexavalent: Analysis performed at Accutest Laboratories, Marlborough, MA.
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Wet Chemistry By Method SW846 9045C
Matrix SO Batch ID: GN9986

The following samples were run outside of holding time for method  SW846 9045C:  D24307-1 through D24307-16.

Wet Chemistry By Method USDA HANDBOOK 60
Matrix SO Batch ID: MP4939

Sodium Adsorption Ratio: Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

AMS certifies that data reported for samples received, listed on the associated custody chain or analytical task order, were produced 
to specifications meeting AMS's Quality System precision, accuracy and completeness objectives except as noted.

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method criteria.

AMS is not responsible for data quality assumptions if partial reports are used and recommends that this report be used in its entirety. 
This report is authorized by AMS indicated via signature on the report cover.
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16 Sample(s), 0 Trip Blank(s) and 0 Field Blank(s) were collected on 06/06/2011 and were received at Accutest on 06/11/2011 
properly preserved, at 2.1 Deg. C and intact.  These Samples received an Accutest job number of D24307. A listing of the Laboratory 
Sample ID, Client Sample ID and dates of collection are presented in the Results Summary Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more 
information, please refer to QC summary pages.

Client: Accutest Mountain States

Site: CORCCOGJ: Grynberg Deep 4-36

Job No D24307

Report Date 6/23/2011 9:02:47 AM

SAMPLE DELIVERY GROUP CASE NARRATIVE

Wet Chemistry By Method SW846 3060A/7196A
Matrix SO Batch ID: GP13102

All samples were distilled within the recommended method holding time.

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24283-1AMS, D24283-1ADUP were used as the QC samples for  Chromium, Hexavalent.

RPD(s) for Duplicate for  Chromium, Hexavalent are outside control limits for sample  GP13102-D1.  RPD acceptable due to low 
duplicate and sample concentrations.

Matrix SO Batch ID: GP13126

All samples were distilled within the recommended method holding time.

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24302-4DUP, D24302-4MS were used as the QC samples for  Chromium, Hexavalent.

The Accutest Laboratories of New England certifies that all analysis were performed within method specification. It is further 
recommended that this report to be used in its entirety.The Accutest Laboratories of NE, Laboratory Director or assignee as verified 
by the signature on the cover page has authorized the release of this report(D24307).

Thursday, June 23, 2011 Page 1 of 1
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Accutest LabLink@09:49 27-Jun-2011

Sample Results

Report of Analysis

Mountain States

Section 3
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06568.D 1 06/17/11 DC n/a n/a V6V338
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.02 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 73 32 ug/kg
108-88-3 Toluene ND 150 73 ug/kg
100-41-4 Ethylbenzene ND 150 37 ug/kg
1330-20-7 Xylene (total) ND 290 150 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 88% 70-130%
460-00-4 4-Bromofluorobenzene 91% 70-130%
17060-07-0 1,2-Dichloroethane-D4 87% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04491.D 2 06/16/11 TMB 06/14/11 OP3859 E3G168
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 21 ug/kg
50-32-8 Benzo(a)pyrene ND 41 30 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 49 45 ug/kg
91-20-3 Naphthalene ND 16 16 ug/kg
129-00-0 Pyrene ND 16 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 68% 10-193%
321-60-8 2-Fluorobiphenyl 61% 20-138%
1718-51-0 Terphenyl-d14 74% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12246.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 15 7.3 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 76% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07379.D 1 06/24/11 JB 06/17/11 OP3889 GFD322
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 77% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 19.1 0.48 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 50.6 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 10.9 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 23.4 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 16.2 6.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 16.1 3.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <6.1 6.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.6 3.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 65.8 3.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.85 0.48 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 10.1 1.7 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 484 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 80.9 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 2590 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.71 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1A Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 225 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 129 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 302 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1598
(2) Prep QC Batch: MP4939

RL = Reporting Limit
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-1 (0-1') 
Lab Sample ID: D24307-1A Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 3.97 ratio 1 06/16/11 03:55 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 80.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06569.D 1 06/17/11 DC n/a n/a V6V338
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.02 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 74 33 ug/kg
108-88-3 Toluene ND 150 74 ug/kg
100-41-4 Ethylbenzene ND 150 37 ug/kg
1330-20-7 Xylene (total) ND 300 150 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 94% 70-130%
460-00-4 4-Bromofluorobenzene 99% 70-130%
17060-07-0 1,2-Dichloroethane-D4 90% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 80.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04458.D 2 06/15/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 17 13 ug/kg
120-12-7 Anthracene ND 17 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 22 ug/kg
50-32-8 Benzo(a)pyrene ND 41 30 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 31 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 31 ug/kg
206-44-0 Fluoranthene ND 17 17 ug/kg
86-73-7 Fluorene ND 17 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 50 46 ug/kg
91-20-3 Naphthalene ND 17 16 ug/kg
129-00-0 Pyrene ND 17 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 64% 10-193%
321-60-8 2-Fluorobiphenyl 61% 20-138%
1718-51-0 Terphenyl-d14 66% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 80.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12247.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 15 7.4 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 79% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 80.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07380.D 1 06/24/11 JB 06/17/11 OP3889 GFD322
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 17 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 82% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.3 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 56.0 0.50 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 54.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 11.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 23.5 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 16.8 6.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 21.5 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <6.2 6.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.7 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 73.1 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.3 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.98 0.50 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 10.7 1.7 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 486 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 80.3 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 3720 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.61 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2A Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.3 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 315 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 176 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 499 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1598
(2) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-3 (0-1') 
Lab Sample ID: D24307-2A Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.3 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 5.59 ratio 1 06/16/11 03:35 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 83.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06657.D 1 06/20/11 DC n/a n/a V6V342
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.13 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 68 30 ug/kg
108-88-3 Toluene ND 140 68 ug/kg
100-41-4 Ethylbenzene ND 140 34 ug/kg
1330-20-7 Xylene (total) ND 270 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 86% 70-130%
460-00-4 4-Bromofluorobenzene 93% 70-130%
17060-07-0 1,2-Dichloroethane-D4 86% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 83.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04459.D 2 06/15/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 14 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 29 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 17 ug/kg
218-01-9 Chrysene ND 40 17 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 29 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 48 44 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 62% 10-193%
321-60-8 2-Fluorobiphenyl 52% 20-138%
1718-51-0 Terphenyl-d14 69% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 83.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12248.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 6.8 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 76% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 83.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07250.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 10 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 93% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.9 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 25.7 0.47 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 84.4 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 11.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 26.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 18.9 5.9 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.12 0.12 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 20.3 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.9 5.9 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.5 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 76.9 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.9 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.93 0.47 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 10.8 1.7 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 468 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 83.9 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 4260 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.70 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3A Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.9 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 335 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 200 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 628 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1598
(2) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-8 (0-1') 
Lab Sample ID: D24307-3A Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.9 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 6.71 ratio 1 06/16/11 04:02 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 82.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06577.D 1 06/17/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.10 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 70 31 ug/kg
108-88-3 Toluene ND 140 70 ug/kg
100-41-4 Ethylbenzene ND 140 35 ug/kg
1330-20-7 Xylene (total) ND 280 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 95% 70-130%
460-00-4 4-Bromofluorobenzene 99% 70-130%
17060-07-0 1,2-Dichloroethane-D4 93% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 82.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04460.D 2 06/15/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 14 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 18 ug/kg
218-01-9 Chrysene ND 40 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 48 44 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 64% 10-193%
321-60-8 2-Fluorobiphenyl 61% 20-138%
1718-51-0 Terphenyl-d14 80% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 82.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12249.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 7.0 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 78% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 82.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07251.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 10 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 89% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.8 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 9.3 0.48 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 64.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 9.1 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 20.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 12.0 6.0 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.10 0.10 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 17.3 3.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <6.0 6.0 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.6 3.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 54.3 3.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.8 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.80 0.48 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 8.3 1.7 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 467 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 82.8 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 3440 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.56 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.8 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 317 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Magnesium 185 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Sodium 438 2.0 mg/l 1 06/15/11 06/17/11 JM SW846 6010B 2 EPA 200.7 3

(1) Instrument QC Batch: MA1598
(2) Instrument QC Batch: MA1604
(3) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-13 (0-1') 
Lab Sample ID: D24307-4A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.8 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 4.84 ratio 1 06/17/11 18:40 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 81.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06580.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.00 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 73 32 ug/kg
108-88-3 Toluene ND 150 73 ug/kg
100-41-4 Ethylbenzene ND 150 36 ug/kg
1330-20-7 Xylene (total) ND 290 150 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 95% 70-130%
460-00-4 4-Bromofluorobenzene 99% 70-130%
17060-07-0 1,2-Dichloroethane-D4 82% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 81.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04461.D 2 06/15/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 21 ug/kg
50-32-8 Benzo(a)pyrene ND 41 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 49 45 ug/kg
91-20-3 Naphthalene ND 16 16 ug/kg
129-00-0 Pyrene ND 16 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 55% 10-193%
321-60-8 2-Fluorobiphenyl 52% 20-138%
1718-51-0 Terphenyl-d14 73% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 81.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12250.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 15 7.3 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 75% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 81.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07252.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 80% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 81.4 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 24.6 0.46 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 72.6 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 12.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 22.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 18.1 5.8 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.10 0.10 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 20.4 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.8 5.8 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.5 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 86.2 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 81.4 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a <0.49 0.49 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 11.8 1.7 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 477 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 81.4 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 3520 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 9.09 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 81.4 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 283 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Magnesium 189 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Sodium 425 2.0 mg/l 1 06/15/11 06/17/11 JY SW846 6010B 2 EPA 200.7 3

(1) Instrument QC Batch: MA1598
(2) Instrument QC Batch: MA1602
(3) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-15 (0-1') 
Lab Sample ID: D24307-5A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 81.4 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 4.80 ratio 1 06/17/11 08:07 JY USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           

51 of 146

D24307

3
3.10



Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 83.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06581.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.02 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 70 31 ug/kg
108-88-3 Toluene ND 140 70 ug/kg
100-41-4 Ethylbenzene ND 140 35 ug/kg
1330-20-7 Xylene (total) ND 280 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 92% 70-130%
460-00-4 4-Bromofluorobenzene 94% 70-130%
17060-07-0 1,2-Dichloroethane-D4 82% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 83.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04492.D 2 06/16/11 TMB 06/14/11 OP3859 E3G168
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 14 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 18 ug/kg
218-01-9 Chrysene ND 40 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 48 44 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 70% 10-193%
321-60-8 2-Fluorobiphenyl 64% 20-138%
1718-51-0 Terphenyl-d14 80% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 83.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12251.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 7.0 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 76% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 83.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07253.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 10 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 89% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.1 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 29.3 0.45 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 66.0 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.1 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 11.3 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 24.0 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 19.6 5.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 21.1 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.7 5.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.4 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 96.8 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.61 0.46 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 10.7 1.6 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 496 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 83.1 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 3360 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.76 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.1 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 237 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Magnesium 173 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Sodium 369 2.0 mg/l 1 06/15/11 06/17/11 JY SW846 6010B 2 EPA 200.7 3

(1) Instrument QC Batch: MA1598
(2) Instrument QC Batch: MA1602
(3) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-17 (0-1') 
Lab Sample ID: D24307-6A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 4.45 ratio 1 06/17/11 08:14 JY USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06582.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.01 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 72 32 ug/kg
108-88-3 Toluene ND 140 72 ug/kg
100-41-4 Ethylbenzene ND 140 36 ug/kg
1330-20-7 Xylene (total) ND 290 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 89% 70-130%
460-00-4 4-Bromofluorobenzene 94% 70-130%
17060-07-0 1,2-Dichloroethane-D4 88% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04463.D 2 06/15/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 21 ug/kg
50-32-8 Benzo(a)pyrene ND 41 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 49 45 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 59% 10-193%
321-60-8 2-Fluorobiphenyl 55% 20-138%
1718-51-0 Terphenyl-d14 68% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12252.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 7.2 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 78% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07254.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 91% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

63 of 146

D24307

3
3.13



Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 46.9 0.46 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 65.0 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.1 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 12.6 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 23.6 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 16.1 5.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.12 0.12 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 18.2 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.7 5.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.4 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 70.7 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.91 0.48 mg/kg 1 06/17/11 15:45 AMA SW846 3060A/7196A

Chromium, Trivalent b 11.7 1.6 mg/kg 1 06/17/11 15:45 AMA SW846 3060/7196A M

Redox Potential Vs H2 487 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 82.1 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 5040 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.30 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 423 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Magnesium 306 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Sodium 490 2.0 mg/l 1 06/15/11 06/17/11 JY SW846 6010B 2 EPA 200.7 3

(1) Instrument QC Batch: MA1598
(2) Instrument QC Batch: MA1602
(3) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-19 (0-1') 
Lab Sample ID: D24307-7A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 4.43 ratio 1 06/17/11 08:21 JY USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 84.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06583.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.02 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 69 30 ug/kg
108-88-3 Toluene ND 140 69 ug/kg
100-41-4 Ethylbenzene ND 140 34 ug/kg
1330-20-7 Xylene (total) ND 270 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 92% 70-130%
460-00-4 4-Bromofluorobenzene 97% 70-130%
17060-07-0 1,2-Dichloroethane-D4 86% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 84.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04464.D 2 06/15/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 14 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 28 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 29 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 17 ug/kg
218-01-9 Chrysene ND 40 17 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 29 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 13 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 47 44 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 70% 10-193%
321-60-8 2-Fluorobiphenyl 65% 20-138%
1718-51-0 Terphenyl-d14 81% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 84.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12254.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 6.9 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 80% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 84.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07257.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 10 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 85% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 84.1 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 31.2 0.47 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 95.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 12.1 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 21.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 18.9 5.8 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.10 0.10 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 20.9 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.8 5.8 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.5 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 86.8 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 84.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.90 0.47 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 11.2 1.7 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 482 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 84.1 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 2090 1.0 umhos/cm 1 06/15/11 CJ DEPT.OF AG, BOOK N9

pH 8.36 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 84.1 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 95.9 2.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Magnesium 86.0 1.0 mg/l 1 06/15/11 06/16/11 JM SW846 6010B 1 EPA 200.7 3

Sodium 274 2.0 mg/l 1 06/15/11 06/17/11 JY SW846 6010B 2 EPA 200.7 3

(1) Instrument QC Batch: MA1598
(2) Instrument QC Batch: MA1602
(3) Prep QC Batch: MP4939

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-24 (0-1') 
Lab Sample ID: D24307-8A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 84.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 4.90 ratio 1 06/17/11 08:27 JY USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           

75 of 146

D24307

3
3.16



Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 82.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06584.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.03 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 71 31 ug/kg
108-88-3 Toluene ND 140 71 ug/kg
100-41-4 Ethylbenzene ND 140 36 ug/kg
1330-20-7 Xylene (total) ND 280 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 94% 70-130%
460-00-4 4-Bromofluorobenzene 100% 70-130%
17060-07-0 1,2-Dichloroethane-D4 90% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 82.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04469.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 15 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 18 ug/kg
218-01-9 Chrysene ND 40 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 48 44 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 59% 10-193%
321-60-8 2-Fluorobiphenyl 58% 20-138%
1718-51-0 Terphenyl-d14 73% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 82.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12255.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 7.1 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 78% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 82.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07258.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 90% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.3 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 46.1 0.45 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 58.6 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.1 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 12.0 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 23.6 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 17.9 5.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 20.7 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.6 5.6 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.4 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 69.9 3.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.3 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.92 0.48 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 11.1 1.6 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 495 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 82.3 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 3770 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 8.32 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9A Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.3 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 305 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 155 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 445 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4966

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-29 (0-1') 
Lab Sample ID: D24307-9A Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.3 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 5.18 ratio 1 06/18/11 00:52 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06585.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.10 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 71 31 ug/kg
108-88-3 Toluene ND 140 71 ug/kg
100-41-4 Ethylbenzene ND 140 35 ug/kg
1330-20-7 Xylene (total) ND 280 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 89% 70-130%
460-00-4 4-Bromofluorobenzene 95% 70-130%
17060-07-0 1,2-Dichloroethane-D4 78% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04470.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 15 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 18 ug/kg
218-01-9 Chrysene ND 40 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 49 45 ug/kg
91-20-3 Naphthalene ND 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 68% 10-193%
321-60-8 2-Fluorobiphenyl 63% 20-138%
1718-51-0 Terphenyl-d14 79% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12256.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 7.1 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 80% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 82.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07259.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 92% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 46.2 0.47 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 72.6 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 11.9 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 20.5 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 17.2 5.9 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 18.6 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.9 5.9 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.5 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 71.1 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a <0.48 0.48 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 11.6 1.7 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 467 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 82.1 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 4780 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 8.34 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10A Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 326 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 215 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 672 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4966

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 TP-31 (0-1') 
Lab Sample ID: D24307-10A Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 82.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 7.09 ratio 1 06/18/11 01:12 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06586.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.10 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 72 32 ug/kg
108-88-3 Toluene ND 140 72 ug/kg
100-41-4 Ethylbenzene ND 140 36 ug/kg
1330-20-7 Xylene (total) ND 290 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 93% 70-130%
460-00-4 4-Bromofluorobenzene 101% 70-130%
17060-07-0 1,2-Dichloroethane-D4 90% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04471.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 16 13 ug/kg
120-12-7 Anthracene ND 16 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 21 ug/kg
50-32-8 Benzo(a)pyrene ND 41 30 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 30 ug/kg
206-44-0 Fluoranthene ND 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 49 45 ug/kg
91-20-3 Naphthalene ND 16 16 ug/kg
129-00-0 Pyrene ND 16 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 69% 10-193%
321-60-8 2-Fluorobiphenyl 63% 20-138%
1718-51-0 Terphenyl-d14 75% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12257.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 7.2 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 79% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 80.9 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07260.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 16 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 89% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 27.9 0.49 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 64.0 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 8.3 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 14.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 16.3 6.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.12 0.12 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 15.7 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <6.1 6.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.7 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 63.0 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 1.2 0.49 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 7.1 1.7 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 494 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 80.9 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 6290 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 8.01 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 529 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 108 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 903 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4966

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 SSW 
Lab Sample ID: D24307-11A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.9 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 9.34 ratio 1 06/18/11 01:18 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 79.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06587.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.04 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 75 33 ug/kg
108-88-3 Toluene ND 150 75 ug/kg
100-41-4 Ethylbenzene ND 150 37 ug/kg
1330-20-7 Xylene (total) ND 300 150 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 91% 70-130%
460-00-4 4-Bromofluorobenzene 98% 70-130%
17060-07-0 1,2-Dichloroethane-D4 85% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 79.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04472.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 17 13 ug/kg
120-12-7 Anthracene ND 17 15 ug/kg
56-55-3 Benzo(a)anthracene ND 42 22 ug/kg
50-32-8 Benzo(a)pyrene ND 42 30 ug/kg
205-99-2 Benzo(b)fluoranthene ND 42 31 ug/kg
207-08-9 Benzo(k)fluoranthene ND 42 18 ug/kg
218-01-9 Chrysene ND 42 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 42 31 ug/kg
206-44-0 Fluoranthene ND 17 17 ug/kg
86-73-7 Fluorene ND 17 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 50 46 ug/kg
91-20-3 Naphthalene ND 17 16 ug/kg
129-00-0 Pyrene ND 17 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 67% 10-193%
321-60-8 2-Fluorobiphenyl 62% 20-138%
1718-51-0 Terphenyl-d14 77% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 79.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12258.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 15 7.5 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 80% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 79.8 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07261.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 17 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 89% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 79.8 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 13.5 0.50 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 73.0 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 9.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 15.0 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 11.9 6.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.12 0.12 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 14.5 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <6.2 6.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.7 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 58.1 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 79.8 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 1.1 0.50 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 8.6 1.7 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 497 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 79.8 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 7210 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 7.88 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 79.8 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 477 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 227 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 1060 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4966

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 WSW 
Lab Sample ID: D24307-12A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 79.8 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 10.0 ratio 1 06/18/11 01:45 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 80.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06588.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.03 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 74 33 ug/kg
108-88-3 Toluene ND 150 74 ug/kg
100-41-4 Ethylbenzene ND 150 37 ug/kg
1330-20-7 Xylene (total) ND 300 150 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 92% 70-130%
460-00-4 4-Bromofluorobenzene 99% 70-130%
17060-07-0 1,2-Dichloroethane-D4 86% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 80.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04473.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 17 13 ug/kg
120-12-7 Anthracene ND 17 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 21 ug/kg
50-32-8 Benzo(a)pyrene ND 41 30 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 31 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 31 ug/kg
206-44-0 Fluoranthene ND 17 17 ug/kg
86-73-7 Fluorene ND 17 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 50 45 ug/kg
91-20-3 Naphthalene ND 17 16 ug/kg
129-00-0 Pyrene ND 17 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 70% 10-193%
321-60-8 2-Fluorobiphenyl 66% 20-138%
1718-51-0 Terphenyl-d14 83% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 80.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12259.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.0 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 15 7.4 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 81% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 80.4 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07262.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 106 17 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 97% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.4 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 15.4 0.50 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 133 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 10.3 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 15.6 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 13.0 6.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.12 0.12 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 13.6 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <6.2 6.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.7 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 63.3 3.7 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.4 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 1.2 0.49 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 9.1 1.7 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 503 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 80.4 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 6510 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 7.83 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.4 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 518 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 130 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 953 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4966

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 NSW 
Lab Sample ID: D24307-13A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.4 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 9.69 ratio 1 06/18/11 01:55 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 83.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06589.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.05 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 69 31 ug/kg
108-88-3 Toluene ND 140 69 ug/kg
100-41-4 Ethylbenzene ND 140 35 ug/kg
1330-20-7 Xylene (total) ND 280 140 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 90% 70-130%
460-00-4 4-Bromofluorobenzene 97% 70-130%
17060-07-0 1,2-Dichloroethane-D4 86% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 83.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3G04474.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene 15.4 16 13 ug/kg J
120-12-7 Anthracene ND 16 14 ug/kg
56-55-3 Benzo(a)anthracene ND 40 21 ug/kg
50-32-8 Benzo(a)pyrene ND 40 29 ug/kg
205-99-2 Benzo(b)fluoranthene ND 40 30 ug/kg
207-08-9 Benzo(k)fluoranthene ND 40 18 ug/kg
218-01-9 Chrysene ND 40 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 40 30 ug/kg
206-44-0 Fluoranthene 16.2 16 16 ug/kg
86-73-7 Fluorene ND 16 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 48 44 ug/kg
91-20-3 Naphthalene 39.7 16 15 ug/kg
129-00-0 Pyrene ND 16 15 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 66% 10-193%
321-60-8 2-Fluorobiphenyl 58% 20-138%
1718-51-0 Terphenyl-d14 77% 17-174%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 83.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12260.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 14 6.9 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 79% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 83.3 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07263.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.0 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 10.9 16 10 mg/kg J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 94% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.3 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 10.8 0.47 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 60.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 7.8 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 18.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 13.1 5.9 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 11.6 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.9 5.9 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.5 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 69.1 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.3 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.79 0.48 mg/kg 1 06/17/11 16:03 AMA SW846 3060A/7196A

Chromium, Trivalent b 7.0 1.7 mg/kg 1 06/17/11 16:03 AMA SW846 3060/7196A M

Redox Potential Vs H2 488 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 83.3 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 5730 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 8.27 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           

121 of 146

D24307

3
3.27



Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.3 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 359 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 243 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 799 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4966

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 ESW 
Lab Sample ID: D24307-14A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 83.3 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 7.98 ratio 1 06/18/11 02:02 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8260B Percent Solids: 80.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 6V06590.D 1 06/18/11 DC n/a n/a V6V339
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.11 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 74 32 ug/kg
108-88-3 Toluene ND 150 74 ug/kg
100-41-4 Ethylbenzene ND 150 37 ug/kg
1330-20-7 Xylene (total) ND 290 150 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 91% 70-130%
460-00-4 4-Bromofluorobenzene 97% 70-130%
17060-07-0 1,2-Dichloroethane-D4 88% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 80.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 3G04475.D 2 06/16/11 TMB 06/14/11 OP3859 E3G167
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 17 13 ug/kg
120-12-7 Anthracene ND 17 15 ug/kg
56-55-3 Benzo(a)anthracene ND 41 22 ug/kg
50-32-8 Benzo(a)pyrene ND 41 30 ug/kg
205-99-2 Benzo(b)fluoranthene ND 41 31 ug/kg
207-08-9 Benzo(k)fluoranthene ND 41 18 ug/kg
218-01-9 Chrysene ND 41 18 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 41 31 ug/kg
206-44-0 Fluoranthene ND 17 17 ug/kg
86-73-7 Fluorene ND 17 14 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 50 46 ug/kg
91-20-3 Naphthalene ND 17 16 ug/kg
129-00-0 Pyrene ND 17 16 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 60% 10-193%
321-60-8 2-Fluorobiphenyl 53% 20-138%
1718-51-0 Terphenyl-d14 61% 17-174%

(a) Elevated RL due to matrix interference.

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846 8015B Percent Solids: 80.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA12261.D 1 06/16/11 SK n/a n/a GGA665
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 15 7.4 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 77% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 80.1 
Project: Grynberg Deep 4-36

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD07264.D 1 06/21/11 JB 06/19/11 OP3900 GFD315
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 17 11 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 81% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.1 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 20.8 0.47 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 86.9 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.2 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 10.7 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 20.0 1.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 14.6 5.8 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.11 0.11 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 17.4 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.8 5.8 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.5 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 64.6 3.5 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15 Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.78 0.49 mg/kg 1 06/22/11 17:11 AMA SW846 3060A/7196A

Chromium, Trivalent b 9.9 1.7 mg/kg 1 06/22/11 17:11 AMA SW846 3060/7196A M

Redox Potential Vs H2 488 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 80.1 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 5720 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 8.08 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.1 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 345 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 188 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 801 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4967

RL = Reporting Limit

130 of 146

D24307

3
3.30



Accutest LabLink@09:49 27-Jun-2011

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 CBD 
Lab Sample ID: D24307-15A Date Sampled: 06/07/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 80.1 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 8.62 ratio 1 06/18/11 02:22 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: BG1 
Lab Sample ID: D24307-16 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 91.4 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 17.2 0.43 mg/kg 5 06/16/11 06/17/11 GJ SW846 6020 1 SW846 3050B 5

Barium 158 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Cadmium <1.1 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Chromium 10.0 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Copper 11.4 1.1 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Lead 11.0 5.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Mercury <0.10 0.10 mg/kg 1 06/21/11 06/21/11 JM SW846 7471A 3 SW846 7471A 6

Nickel 11.2 3.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Selenium <5.4 5.4 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Silver <3.2 3.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

Zinc 39.9 3.2 mg/kg 1 06/16/11 06/17/11 JY SW846 6010B 2 SW846 3050B 4

(1) Instrument QC Batch: MA1601
(2) Instrument QC Batch: MA1602
(3) Instrument QC Batch: MA1616
(4) Prep QC Batch: MP4946
(5) Prep QC Batch: MP4947
(6) Prep QC Batch: MP5000

RL = Reporting Limit
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Client Sample ID: BG1 
Lab Sample ID: D24307-16 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 91.4 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a 0.50 0.44 mg/kg 1 06/22/11 17:11 AMA SW846 3060A/7196A

Chromium, Trivalent b 9.5 1.5 mg/kg 1 06/22/11 17:11 AMA SW846 3060/7196A M

Redox Potential Vs H2 445 mv 1 06/13/11 CJ ASTM D1498-76M

Solids, Percent 91.4 % 1 06/15/11 SWT SM19 2540B M

Specific Conductivity 865 1.0 umhos/cm 1 06/17/11 CJ DEPT.OF AG, BOOK N9

pH 9.12 su 1 06/13/11 13:00 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Client Sample ID: BG1 
Lab Sample ID: D24307-16A Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 91.4 
Project: Grynberg Deep 4-36

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 54.9 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Magnesium 23.4 1.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

Sodium 103 2.0 mg/l 1 06/17/11 06/18/11 JM SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1604
(2) Prep QC Batch: MP4967

RL = Reporting Limit
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Client Sample ID: BG1 
Lab Sample ID: D24307-16A Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 91.4 
Project: Grynberg Deep 4-36

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 2.93 ratio 1 06/18/11 02:42 JM USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Client Sample ID: BG2 
Lab Sample ID: D24307-17 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 92.3 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 17.3 0.42 mg/kg 5 06/17/11 06/19/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1606
(2) Prep QC Batch: MP4961

RL = Reporting Limit
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Client Sample ID: BG3 
Lab Sample ID: D24307-18 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 84.7 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 19.8 0.48 mg/kg 5 06/17/11 06/19/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1606
(2) Prep QC Batch: MP4961

RL = Reporting Limit
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Client Sample ID: BG4 
Lab Sample ID: D24307-19 Date Sampled: 06/08/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 89.8 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 17.9 0.45 mg/kg 5 06/17/11 06/19/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1606
(2) Prep QC Batch: MP4961

RL = Reporting Limit
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Client Sample ID: BG5 
Lab Sample ID: D24307-20 Date Sampled: 06/06/11 
Matrix: SO - Soil       Date Received: 06/11/11 

Percent Solids: 90.1 
Project: Grynberg Deep 4-36

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 17.9 0.44 mg/kg 5 06/17/11 06/19/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1606
(2) Prep QC Batch: MP4961

RL = Reporting Limit
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Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody
• Chain of Custody (Accutest Labs of New England, Inc.)

Mountain States

Section 4
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Accutest Laboratories Sample Receipt Summary

Accutest Job Number: D24307 Client: OLSSON ASS. Immediate Client Services Action Required:

Client Service Action Required at Login:

No

NoDate / Time Received: 6/11/2011 10:30:00 AM

Project: GRYNBERG DEEP 4-36

No. Coolers: 1

Airbill #'s: Fedex

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Infared gun

Ice (bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume rec'd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Accutest Laboratories
V:(303) 425-6021

4036 Youngfield Street
F: (303) 425-6854

Wheat Ridge, CO
www/accutest.com

Comments

 Y     or    N          N/A

D24307: Chain of Custody
Page 3 of 3
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Accutest Laboratories Sample Receipt Summary

Accutest Job Number: D24307 Client: AMS Immediate Client Services Action Required:

Client Service Action Required at Login:

No

NoDate / Time Received: 6/14/2011 Delivery Method:

Project: No. Coolers: 1 Airbill #'s:

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Infared gun

Ice (bag)

Quality Control  Preservatio   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Accutest Laboratories
V:508.481.6200

Comments

 Y     or    N          N/A

495 Technology Center West, Bldg One
F: 508.481.7753

Marlborough, MA
www/accutest.com

D24307: Chain of Custody
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Accutest Laboratories

Sample Summary

Olsson Associates
Job No: D23840

011-0382 Grynberg Deep 4-36, Grand Junction,CO
Project No:   FP

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D23840-1 05/25/11 14:15 JK 05/27/11 SO Soil DEEP 4-36-FP

D23840-1A 05/25/11 14:15 JK 05/27/11 SO Soil DEEP 4-36-FP

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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On 05/27/2011, 1 sample(s), 0 Trip Blank(s), and 0 Field Blank(s) were received at Accutest Mountain States (AMS) at a temperature 
of 4.3 °C. The samples were intact and properly preserved, unless noted below.  An AMS Job Number of D23840 was assigned to 
the project.  The lab sample ID, client sample ID, and date of sample collection are detailed in the report’s Results Summary.

Specified quality control criteria were achieved for this job except as noted below.  For more information, please refer to the analytical 
results and QC summary pages.

Client: Olsson Associates

Site: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Job No D23840

Report Dat 6/10/2011 11:29:38 AM

CASE NARRATIVE / CONFORMANCE SUMMARY

Volatiles by GCMS By Method SW846 8260B
Matrix SO Batch ID: V3V672

All samples were analyzed within the recommended method holding time.

Sample(s)  D23840-1MS, D23840-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Extractables by GCMS By Method SW846 8270C BY SIM
Matrix SO Batch ID: OP3757

All samples were extracted and analyzed within the recommended method holding time.

Sample(s)  D23855-5MS, D23855-5MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

The matrix spike and matrix spike duplicate (MS/MSD) recovery(s) of multiple analytes are outside control limits.  Outside control 
limits due to possible matrix interference.

The RPD(s) for the MS and MSD recoveries of  Acenaphthene, Anthracene, Benzo(a)anthracene, Fluoranthene, Naphthalene, 
Pyrene are outside control limits for sample  OP3757-MSD.  High RPD due to possible sample nonhomogeneity.

Volatiles by GC By Method SW846 8015B
Matrix SO Batch ID: GGB628

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s) D23855-1MS, D23855-1MSD were used as the QC samples indicated.

Extractables by GC By Method SW846-8015B
Matrix SO Batch ID: OP3790

All samples were extracted and analyzed within the recommended method holding time.

Sample(s)  D23984-1MS, D23984-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

The matrix spike (MS) recovery(s) of  TPH-DRO (C10-C28) are outside control limits.  Probable cause due to the ratio of spike 
to sample concentration < 4.

Friday, June 10, 2011 Page 1 of 3
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Metals By Method SW846 6010B
Matrix AQ Batch ID: MP4825

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D23840-1AMS, D23840-1AMSD were used as the QC samples for the metals analysis.

Matrix SO Batch ID: MP4821

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D23855-5MS, D23855-5MSD, D23855-5SDL were used as the QC samples for the metals analysis.

The matrix spike (MS) recovery(s) of  Zinc are outside control limits.  Spike recovery indicates possible matrix interference and/or 
sample nonhomogeneity.

The matrix spike and matrix spike duplicate (MS/MSD) recovery(s) of Barium are outside control limits.  Spike amount low 
relative to the sample amount.  Refer to  lab control or spike blank for recovery information.

The RPD(s) for the MS and MSD recoveries of  Zinc are outside control limits for sample  MP4821-S2.  High RPD due to 
possible sample nonhomogeneity.

The serial dilution RPD(s) for  Cadmium, Selenium, Silver are outside control limits for sample  MP4821-SD1.  Percent difference 
acceptable due to low initial sample concentration (< 50 times IDL).

The serial dilution RPD(s) for Barium, Chromium, Nickel, Zinc are outside control limits for sample  MP4821-SD1.  Serial dilution 
indicates possible matrix interference.

Metals By Method SW846 6020
Matrix SO Batch ID: MP4822

All samples were digested within the recommended method holding time.

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D23855-5MS, D23855-5MSD, D23855-5SDL were used as the QC samples for the metals analysis.

Metals By Method SW846 7471A
Matrix SO Batch ID: MP4820

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D23862-1MS, D23862-1MSD were used as the QC samples for the metals analysis.

The matrix spike and matrix spike duplicate (MS/MSD) recovery(s) of Mercury are outside control limits.  Probable cause due to 
matrix interference.

Wet Chemistry By Method ASTM D1498-76M
Matrix SO Batch ID: GN9752

Sample(s)  D23840-1DUP were used as the QC samples for the  Redox Potential Vs H2 analysis.

Wet Chemistry By Method SM19 2540B M
Matrix SO Batch ID: GN9781

The data for  SM19 2540B M meets quality control requirements.

Wet Chemistry By Method SW846 3060/7196A M
Matrix SO Batch ID: R7742

The data for  SW846 3060/7196A M meets quality control requirements.

Chromium, Trivalent: Calculated as: (Chromium) - (Chromium, Hexavalent)

Friday, June 10, 2011 Page 2 of 3
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Wet Chemistry By Method SW846 3060A/7196A
Matrix SO Batch ID: M:GP13041

The data for  SW846 3060A/7196A meets quality control requirements.

Chromium, Hexavalent: Analysis performed at Accutest Laboratories, Marlborough, MA.

Wet Chemistry By Method SW846 9045C
Matrix SO Batch ID: GN9748

The following sample was run outside of holding time for method  SW846 9045C:  D23840-1.

Wet Chemistry By Method USDA HANDBOOK 60
Matrix SO Batch ID: MP4825

Sodium Adsorption Ratio: Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

AMS certifies that data reported for samples received, listed on the associated custody chain or analytical task order, were produced 
to specifications meeting AMS's Quality System precision, accuracy and completeness objectives except as noted.

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method criteria.

AMS is not responsible for data quality assumptions if partial reports are used and recommends that this report be used in its entirety. 
This report is authorized by AMS indicated via signature on the report cover.

Friday, June 10, 2011 Page 3 of 3

6 of 74

D23840

2



1 Sample(s), 0 Trip Blank(s) and 0 Field Blank(s) were collected on 05/25/2011 and were received at Accutest on 05/27/2011 properly 
preserved, at XXXXNO TEMPERATURE FOUNDXXXX Deg. C and intact.  These Samples received an Accutest job number of 
D23840. A listing of the Laboratory Sample ID, Client Sample ID and dates of collection are presented in the Results Summary 
Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more 
information, please refer to QC summary pages.

Client: Accutest Mountain States

Site: CORCCOGJ: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Job No D23840

Report Date 6/8/2011 9:33:14 AM

SAMPLE DELIVERY GROUP CASE NARRATIVE

Wet Chemistry By Method SW846 3060A/7196A
Matrix SO Batch ID: GP13041

All samples were distilled within the recommended method holding time.

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D23840-1MS, D23840-1DUP were used as the QC samples for  Chromium, Hexavalent.

RPD(s) for Duplicate for  Chromium, Hexavalent are outside control limits for sample  GP13041-D1.  RPD acceptable due to low 
duplicate and sample concentrations.

The Accutest Laboratories of New England certifies that all analysis were performed within method specification. It is further 
recommended that this report to be used in its entirety.The Accutest Laboratories of NE, Laboratory Director or assignee as verified 
by the signature on the cover page has authorized the release of this report(D23840).
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Accutest Laboratories

Sample Results

Report of Analysis

Mountain States

Section 3
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1 Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 
Method: SW846 8260B Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3V11939.D 1 06/06/11 DC n/a n/a V3V672
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.12 g 5.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 85 37 ug/kg
108-88-3 Toluene ND 170 85 ug/kg
100-41-4 Ethylbenzene ND 170 42 ug/kg
1330-20-7 Xylene (total) 107 340 85 ug/kg J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2037-26-5 Toluene-D8 77% 70-130%
460-00-4 4-Bromofluorobenzene 82% 70-130%
17060-07-0 1,2-Dichloroethane-D4 95% 70-130%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1 Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 
Method: SW846 8270C BY SIM   SW846 3546 Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3G04236.D 1 06/02/11 EH 05/31/11 OP3757 E3G158
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 9.1 7.3 ug/kg
120-12-7 Anthracene ND 9.1 8.2 ug/kg
56-55-3 Benzo(a)anthracene ND 23 12 ug/kg
50-32-8 Benzo(a)pyrene ND 23 16 ug/kg
205-99-2 Benzo(b)fluoranthene ND 23 17 ug/kg
207-08-9 Benzo(k)fluoranthene ND 23 10 ug/kg
218-01-9 Chrysene ND 23 10 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 23 17 ug/kg
206-44-0 Fluoranthene ND 9.1 9.1 ug/kg
86-73-7 Fluorene ND 9.1 7.7 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 27 25 ug/kg
91-20-3 Naphthalene ND 9.1 8.7 ug/kg
129-00-0 Pyrene ND 9.1 8.7 ug/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 71% 10-193%
321-60-8 2-Fluorobiphenyl 66% 20-138%
1718-51-0 Terphenyl-d14 71% 17-174%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1 Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 
Method: SW846 8015B Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GB10851.D 1 05/28/11 BR n/a n/a GGB628
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.2 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 14.6 17 8.4 mg/kg J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 118% 60-140%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1 Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 
Method: SW846-8015B   SW846 3546 Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FI02493.D 1 06/04/11 JB 06/03/11 OP3790 GFI158
Run #2

Initial Weight Final Volume
Run #1 30.1 g 2.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 18 12 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 95% 61-142%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1 Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 

Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 18.6 0.51 mg/kg 5 05/31/11 05/31/11 JM SW846 6020 3 SW846 3050B 6

Barium 133 1.3 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Cadmium <1.3 1.3 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Chromium 13.8 1.3 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Copper 17.3 1.3 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Lead 12.5 6.3 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Mercury <0.12 0.12 mg/kg 1 05/31/11 05/31/11 JM SW846 7471A 1 SW846 7471A 4

Nickel 15.5 3.8 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Selenium <6.3 6.3 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Silver <3.8 3.8 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

Zinc 56.1 3.8 mg/kg 1 05/31/11 05/31/11 GJ SW846 6010B 2 SW846 3050B 5

(1) Instrument QC Batch: MA1558
(2) Instrument QC Batch: MA1559
(3) Instrument QC Batch: MA1560
(4) Prep QC Batch: MP4820
(5) Prep QC Batch: MP4821
(6) Prep QC Batch: MP4822

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1 Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 

Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent a <0.54 0.54 mg/kg 1 06/03/11 17:20 AMA SW846 3060A/7196A

Chromium, Trivalent b 13.3 1.8 mg/kg 1 06/03/11 17:20 AMA SW846 3060/7196A M

Redox Potential Vs H2 469 mv 1 05/27/11 JD ASTM D1498-76M

Solids, Percent 73.2 % 1 06/01/11 SWT SM19 2540B M

Specific Conductivity 2320 1.0 umhos/cm 1 05/31/11 JD DEPT.OF AG, BOOK N9

pH 8.47 su 1 05/27/11 14:45 CJ SW846 9045C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1A Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 

Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 234 2.0 mg/l 1 05/31/11 05/31/11 GJ SW846 6010B 1 EPA 200.7 2

Magnesium 77.6 1.0 mg/l 1 05/31/11 05/31/11 GJ SW846 6010B 1 EPA 200.7 2

Sodium 221 2.0 mg/l 1 05/31/11 05/31/11 GJ SW846 6010B 1 EPA 200.7 2

(1) Instrument QC Batch: MA1559
(2) Prep QC Batch: MP4825

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36-FP 
Lab Sample ID: D23840-1A Date Sampled: 05/25/11 
Matrix: SO - Soil       Date Received: 05/27/11 

Percent Solids: 73.2 
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 3.20 ratio 1 05/31/11 19:35 GJ USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 4

17 of 74

D23840

4



D23840: Chain of Custody
Page 1 of 2
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Accutest Laboratories Sample Receipt Summary

Accutest Job Number: D23840 Client: OLSSON ASS. Immediate Client Services Action Required:

Client Service Action Required at Login:

No

NoDate / Time Received: 5/27/2011 8:45:00 AM

Project: 011-083 GRYNBERG DEEP 4-36

No. Coolers: 1

Airbill #'s: Fedex

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Infared gun

Ice (bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume rec'd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Accutest Laboratories
V:(303) 425-6021

4036 Youngfield Street
F: (303) 425-6854

Wheat Ridge, CO
www/accutest.com

Comments

 Y     or    N          N/A

D23840: Chain of Custody
Page 2 of 2
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Accutest Laboratories

GC/MS Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 5
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Method Blank Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3V672-MB1 3V11937.D 1 06/06/11 DC n/a n/a V3V672

The QC reported here applies to the following samples: Method:  SW846 8260B

D23840-1

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 50 22 ug/kg
100-41-4 Ethylbenzene ND 100 25 ug/kg
108-88-3 Toluene ND 100 50 ug/kg
1330-20-7 Xylene (total) ND 200 50 ug/kg

CAS No. Surrogate Recoveries Limits

2037-26-5 Toluene-D8 81% 70-130%
460-00-4 4-Bromofluorobenzene 79% 70-130%
17060-07-0 1,2-Dichloroethane-D4 94% 70-130%
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Blank Spike Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3V672-BS1 3V11938.D 1 06/06/11 DC n/a n/a V3V672

The QC reported here applies to the following samples: Method:  SW846 8260B

D23840-1

Spike BSP BSP
CAS No. Compound ug/kg ug/kg % Limits

71-43-2 Benzene 50 47.1 94 68-130
100-41-4 Ethylbenzene 50 49.0 98 70-130
108-88-3 Toluene 50 46.4 93 70-130
1330-20-7 Xylene (total) 100 90.0 90 60-130

CAS No. Surrogate Recoveries BSP Limits

2037-26-5 Toluene-D8 81% 70-130%
460-00-4 4-Bromofluorobenzene 84% 70-130%
17060-07-0 1,2-Dichloroethane-D4 86% 70-130%
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
D23840-1MS 3V11940.D 1 06/06/11 DC n/a n/a V3V672
D23840-1MSD 3V11941.D 1 06/06/11 DC n/a n/a V3V672
D23840-1 3V11939.D 1 06/06/11 DC n/a n/a V3V672

The QC reported here applies to the following samples: Method:  SW846 8260B

D23840-1

D23840-1 Spike MS MS MSD MSD Limits
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg % RPD Rec/RPD

71-43-2 Benzene ND 4250 4000 94 3970 93 1 55-140/30
100-41-4 Ethylbenzene ND 4250 4140 97 4110 97 1 56-139/30
108-88-3 Toluene ND 4250 3960 93 3780 89 5 57-144/30
1330-20-7 Xylene (total) 107 J 8500 7770 90 7700 89 1 51-130/30

CAS No. Surrogate Recoveries MS MSD D23840-1 Limits

2037-26-5 Toluene-D8 79% 78% 77% 70-130%
460-00-4 4-Bromofluorobenzene 83% 87% 82% 70-130%
17060-07-0 1,2-Dichloroethane-D4 88% 93% 95% 70-130%
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Accutest Laboratories

GC/MS Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 6
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Method Blank Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP3757-MB 3G04230.D 1 06/01/11 EH 05/31/11 OP3757 E3G158

The QC reported here applies to the following samples: Method:  SW846 8270C BY SIM

D23840-1

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 6.7 5.3 ug/kg
120-12-7 Anthracene ND 6.7 6.0 ug/kg
56-55-3 Benzo(a)anthracene ND 17 8.7 ug/kg
50-32-8 Benzo(a)pyrene ND 17 12 ug/kg
205-99-2 Benzo(b)fluoranthene ND 17 12 ug/kg
207-08-9 Benzo(k)fluoranthene ND 17 7.3 ug/kg
218-01-9 Chrysene ND 17 7.3 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 17 12 ug/kg
206-44-0 Fluoranthene ND 6.7 6.7 ug/kg
86-73-7 Fluorene ND 6.7 5.7 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 20 18 ug/kg
91-20-3 Naphthalene ND 6.7 6.3 ug/kg
129-00-0 Pyrene ND 6.7 6.3 ug/kg

CAS No. Surrogate Recoveries Limits

4165-60-0 Nitrobenzene-d5 75% 10-193%
321-60-8 2-Fluorobiphenyl 73% 20-138%
1718-51-0 Terphenyl-d14 87% 17-174%
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Blank Spike Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP3757-BS 3G04231.D 1 06/01/11 EH 05/31/11 OP3757 E3G158

The QC reported here applies to the following samples: Method:  SW846 8270C BY SIM

D23840-1

Spike BSP BSP
CAS No. Compound ug/kg ug/kg % Limits

83-32-9 Acenaphthene 83.3 40.0 48 40-136
120-12-7 Anthracene 83.3 50.2 60 40-141
56-55-3 Benzo(a)anthracene 83.3 74.7 90 38-143
50-32-8 Benzo(a)pyrene 83.3 73.6 88 39-145
205-99-2 Benzo(b)fluoranthene 83.3 71.7 86 38-151
207-08-9 Benzo(k)fluoranthene 83.3 70.6 85 38-147
218-01-9 Chrysene 83.3 67.3 81 39-137
53-70-3 Dibenzo(a,h)anthracene 83.3 74.5 89 35-139
206-44-0 Fluoranthene 83.3 50.9 61 34-132
86-73-7 Fluorene 83.3 42.1 51 41-136
193-39-5 Indeno(1,2,3-cd)pyrene 83.3 73.9 89 31-144
91-20-3 Naphthalene 83.3 38.9 47 36-130
129-00-0 Pyrene 83.3 55.1 66 29-157

CAS No. Surrogate Recoveries BSP Limits

4165-60-0 Nitrobenzene-d5 47% 10-193%
321-60-8 2-Fluorobiphenyl 45% 20-138%
1718-51-0 Terphenyl-d14 77% 17-174%
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP3757-MS 3G04246.D 10 06/02/11 EH 05/31/11 OP3757 E3G159
OP3757-MSD 3G04247.D 10 06/02/11 EH 05/31/11 OP3757 E3G159
D23855-5 a 3G04245.D 10 06/02/11 EH 05/31/11 OP3757 E3G159

The QC reported here applies to the following samples: Method:  SW846 8270C BY SIM

D23840-1

D23855-5 Spike MS MS MSD MSD Limits
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg % RPD Rec/RPD

83-32-9 Acenaphthene ND 95.5 ND 0* b 69.7 73 200* c 20-151/30
120-12-7 Anthracene ND 95.5 ND 0* b 83.7 88 200* c 25-149/30
56-55-3 Benzo(a)anthracene ND 95.5 ND 0* b 109 114 200* c 22-157/30
50-32-8 Benzo(a)pyrene ND 95.5 ND 0* b ND 0* b nc 23-153/30
205-99-2 Benzo(b)fluoranthene ND 95.5 ND 0* b ND 0* b nc 22-161/30
207-08-9 Benzo(k)fluoranthene ND 95.5 ND 0* b ND 0* b nc 17-161/30
218-01-9 Chrysene ND 95.5 ND 0* b ND 0* b nc 16-159/30
53-70-3 Dibenzo(a,h)anthracene ND 95.5 ND 0* b ND 0* b nc 21-154/30
206-44-0 Fluoranthene ND 95.5 ND 0* b 99.5 105 200* c 16-140/30
86-73-7 Fluorene ND 95.5 72.2 76 97.0 102 29 15-153/30
193-39-5 Indeno(1,2,3-cd)pyrene ND 95.5 ND 0* b ND 0* b nc 21-159/30
91-20-3 Naphthalene 105 95.5 136 32 199 99 38* c 10-176/30
129-00-0 Pyrene ND 95.5 78.5 82 112 118 35* c 10-200/30

CAS No. Surrogate Recoveries MS MSD D23855-5 Limits

4165-60-0 Nitrobenzene-d5 48% 54% 53% 10-193%
321-60-8 2-Fluorobiphenyl 39% 47% 49% 20-138%
1718-51-0 Terphenyl-d14 52% 74% 65% 17-174%

(a) Elevated RL due to matrix interference.
(b) Outside control limits due to possible matrix interference.
(c) High RPD due to possible sample nonhomogeneity.
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Accutest Laboratories

GC Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 7
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Method Blank Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
GGB628-MB GB10831.D 1 05/27/11 BR n/a n/a GGB628

The QC reported here applies to the following samples: Method:  SW846 8015B

D23840-1

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 10 5.0 mg/kg

CAS No. Surrogate Recoveries Limits

120-82-1 1,2,4-Trichlorobenzene 102% 60-140%
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Blank Spike Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
GGB628-BS GB10832.D 1 05/27/11 BR n/a n/a GGB628

The QC reported here applies to the following samples: Method:  SW846 8015B

D23840-1

Spike BSP BSP
CAS No. Compound mg/kg mg/kg % Limits

TPH-GRO (C6-C10) 110 104 95 70-130

CAS No. Surrogate Recoveries BSP Limits

120-82-1 1,2,4-Trichlorobenzene 108% 60-140%
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
D23855-1MS GB10834.D 1 05/27/11 BR n/a n/a GGB628
D23855-1MSD GB10835.D 1 05/27/11 BR n/a n/a GGB628
D23855-1 GB10833.D 1 05/27/11 BR n/a n/a GGB628

The QC reported here applies to the following samples: Method:  SW846 8015B

D23840-1

D23855-1 Spike MS MS MSD MSD Limits
CAS No. Compound mg/kg Q mg/kg mg/kg % mg/kg % RPD Rec/RPD

TPH-GRO (C6-C10) 20.2 150 154 89 150 87 3 62-130/30

CAS No. Surrogate Recoveries MS MSD D23855-1 Limits

120-82-1 1,2,4-Trichlorobenzene 97% 101% 95% 60-140%
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Accutest Laboratories

GC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 8
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Method Blank Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP3790-MB FI02483.D 1 06/04/11 JB 06/03/11 OP3790 GFI158

The QC reported here applies to the following samples: Method:  SW846-8015B

D23840-1

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 13 8.7 mg/kg

CAS No. Surrogate Recoveries Limits

84-15-1 o-Terphenyl 100% 61-142%
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Blank Spike Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP3790-BS FI02484.D 1 06/04/11 JB 06/03/11 OP3790 GFI158

The QC reported here applies to the following samples: Method:  SW846-8015B

D23840-1

Spike BSP BSP
CAS No. Compound mg/kg mg/kg % Limits

TPH-DRO (C10-C28) 667 588 88 60-130

CAS No. Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 103% 61-142%
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D23840
Account: CORCCOGJ Olsson Associates
Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP3790-MS FI02485.D 5 06/04/11 JB 06/03/11 OP3790 GFI158
OP3790-MSD FI02486.D 5 06/04/11 JB 06/03/11 OP3790 GFI158
D23984-1 FI02487.D 5 06/04/11 JB 06/03/11 OP3790 GFI158

The QC reported here applies to the following samples: Method:  SW846-8015B

D23840-1

D23984-1 Spike MS MS MSD MSD Limits
CAS No. Compound mg/kg Q mg/kg mg/kg % mg/kg % RPD Rec/RPD

TPH-DRO (C10-C28) 4080 674 3040 -154* a 2700 -205* a 12 24-157/35

CAS No. Surrogate Recoveries MS MSD D23984-1 Limits

84-15-1 o-Terphenyl 84% 85% 92% 61-142%

(a) Outside control limits due to possible matrix interference.
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Accutest Laboratories

Metals Analysis

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Matrix Spike and Duplicate Summaries
• Blank Spike and Lab Control Sample Summaries
• Serial Dilution Summaries

Mountain States

Section 9
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4820                                           Methods: SW846 7471A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         05/31/11                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Mercury        0.10     .0011    .013     0.00031  <0.10                                                 

Associated samples MP4820: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4820                                           Methods: SW846 7471A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                05/31/11                                                       

D23862-1          Spikelot QC                                                     
Metal          Original MS       HGWSR1   % Rec    Limits                                                 

Mercury        0.014    0.56     0.459    119.0    85-115                                                

Associated samples MP4820: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4820                                           Methods: SW846 7471A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         05/31/11                                              

D23862-1          Spikelot          MSD      QC                                            
Metal          Original MSD      HGWSR1   % Rec    RPD      Limit                                         

Mercury        0.014    0.51     0.41     120.9N(a 9.3      20                                           

Associated samples MP4820: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
(a) Spike recovery indicates possible matrix interference.

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4820                                           Methods: SW846 7471A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       05/31/11                                                                

BSP      Spikelot QC                                                              
Metal          Result   HGWSR1   % Rec    Limits                                                          

Mercury        0.45     0.4      112.5    80-120                                                         

Associated samples MP4820: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         05/31/11                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       10       .59      .59                                                                     

Antimony       3.0      .31      .31                                                                     

Arsenic        2.5      .59      .59                                                                     

Barium         1.0      .11      .11      0.010    <1.0                                                  

Beryllium      1.0      .044     .1                                                                      

Boron          5.0      .48      .48                                                                     

Cadmium        1.0      .027     .27      0.030    <1.0                                                  

Calcium        40       .96      1.1                                                                     

Chromium       1.0      .018     .031     0.020    <1.0                                                  

Cobalt         0.50     .035     .035                                                                    

Copper         1.0      .085     .16      -0.090   <1.0                                                  

Iron           7.0      .34      2                                                                       

Lead           5.0      .16      .21      0.080    <5.0                                                  

Lithium        0.20     .028     .031                                                                    

Magnesium      20       .58      1.4                                                                     

Manganese      0.50     .0053    .012                                                                    

Molybdenum     1.0      .045     .054                                                                    

Nickel         3.0      .043     .099     0.030    <3.0                                                  

Phosphorus     10       1.1      1.2                                                                     

Potassium      200      5.5      9.2                                                                     

Selenium       5.0      .38      .5       0.28     <5.0                                                  

Silicon        5.0      .38      .51                                                                     

Silver         3.0      .018     .051     -0.020   <3.0                                                  

Sodium         40       11       11                                                                      

Strontium      5.0               .017                                                                    

Thallium       1.0      .29      .34                                                                     

Tin            5.0      .55      1.3                                                                     

Titanium       1.0      .011     .1                                                                      

Uranium        5.0      .15      .2                                                                      

Vanadium       1.0      .016     .025                                                                    

Zinc           3.0      .028     .06      0.070    <3.0                                                  

Associated samples MP4821: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                                                                               

Metal                                                                                                     

(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                05/31/11                                                       

D23855-5          Spikelot QC                                                     
Metal          Original MS       MPICPALL % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         2480     3160     216      314.6(a) 75-125                                                

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        0.88     47.3     54       85.9     75-125                                                

Calcium        anr                                                                                       

Chromium       24.2     66.0     54       77.4     75-125                                                

Cobalt                                                                                                   

Copper         19.3     67.6     54       89.4     75-125                                                

Iron                                                                                                     

Lead           13.7     101      108      80.8     75-125                                                

Lithium                                                                                                  

Magnesium      anr                                                                                       

Manganese                                                                                                

Molybdenum                                                                                               

Nickel         17.7     58.9     54       76.3     75-125                                                

Phosphorus                                                                                               

Potassium                                                                                                

Selenium       3.6      94.9     108      84.5     75-125                                                

Silicon                                                                                                  

Silver         0.056    18.6     21.6     85.8     75-125                                                

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc           50.4     87.3     54       68.3N(b) 75-125                                                

Associated samples MP4821: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                                                                               

Metal                                                                                                     

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
(a) Spike amount low relative to the sample amount.  Refer to  lab control or spike blank for recovery

information.
(b) Spike recovery indicates possible matrix interference and/or sample nonhomogeneity.

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         05/31/11                                              

D23855-5          Spikelot          MSD      QC                                            
Metal          Original MSD      MPICPALL % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         2480     3180     222      314.7(a) 0.6      20                                           

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        0.88     49.3     55.6     87.1     4.1      20                                           

Calcium        anr                                                                                       

Chromium       24.2     70.2     55.6     82.7     6.2      20                                           

Cobalt                                                                                                   

Copper         19.3     71.1     55.6     93.2     5.0      20                                           

Iron                                                                                                     

Lead           13.7     105      111      82.1     3.9      20                                           

Lithium                                                                                                  

Magnesium      anr                                                                                       

Manganese                                                                                                

Molybdenum                                                                                               

Nickel         17.7     64.6     55.6     84.3     9.2      20                                           

Phosphorus                                                                                               

Potassium                                                                                                

Selenium       3.6      98.6     111      85.4     3.8      20                                           

Silicon                                                                                                  

Silver         0.056    19.4     22.2     87.0     4.2      20                                           

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc           50.4     107      55.6     101.8    20.3 (b) 20                                           

Associated samples MP4821: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                                                                               

Metal                                                                                                     

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
(a) Spike amount low relative to the sample amount.  Refer to  lab control or spike blank for recovery

information.
(b) High RPD due to possible sample nonhomogeneity.
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       05/31/11                                                                

BSP      Spikelot QC                                                              
Metal          Result   MPICPALL % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         176      200      88.0     80-120                                                         

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        46.2     50       92.4     80-120                                                         

Calcium        anr                                                                                       

Chromium       46.3     50       92.6     80-120                                                         

Cobalt                                                                                                   

Copper         46.6     50       93.2     80-120                                                         

Iron                                                                                                     

Lead           92.3     100      92.3     80-120                                                         

Lithium                                                                                                  

Magnesium      anr                                                                                       

Manganese                                                                                                

Molybdenum                                                                                               

Nickel         46.0     50       92.0     80-120                                                         

Phosphorus                                                                                               

Potassium                                                                                                

Selenium       90.2     100      90.2     80-120                                                         

Silicon                                                                                                  

Silver         18.5     20       92.5     80-120                                                         

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc           44.1     50       88.2     80-120                                                         

Associated samples MP4821: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                                                                               

Metal                                                                                                     

(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                       05/31/11                                                                

D23855-5          QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony       anr                                                                                       

Arsenic        anr                                                                                       

Barium         22300    24900    11.4*(a) 0-10                                                           

Beryllium      anr                                                                                       

Boron                                                                                                    

Cadmium        7.90     6.50     17.7 (b) 0-10                                                           

Calcium        anr                                                                                       

Chromium       218      245      12.2*(a) 0-10                                                           

Cobalt                                                                                                   

Copper         174      170      2.1      0-10                                                           

Iron                                                                                                     

Lead           124      132      6.5      0-10                                                           

Lithium                                                                                                  

Magnesium      anr                                                                                       

Manganese                                                                                                

Molybdenum                                                                                               

Nickel         160      185      16.0*(a) 0-10                                                           

Phosphorus                                                                                               

Potassium                                                                                                

Selenium       32.0     0.00     100.0(b) 0-10                                                           

Silicon                                                                                                  

Silver         0.500    2.50     400.0(b) 0-10                                                           

Sodium                                                                                                   

Strontium                                                                                                

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc           453      551      21.5*(a) 0-10                                                           

Associated samples MP4821: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4821                                           Methods: SW846 6010B 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                                                                                               

Metal                                                                                                     

(anr) Analyte not requested
(a) Serial dilution indicates possible matrix interference.
(b) Percent difference acceptable due to low initial sample  concentration (< 50 times IDL).
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4822                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         05/31/11                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       25       .14      1.2                                                                     

Antimony       0.20     .001     .0095                                                                   

Arsenic        0.40     .049     .22      0.0013   <0.40                                                 

Barium         1.0      .0035    .1                                                                      

Beryllium      0.10     .0075    .014                                                                    

Boron          20       .97      1                                                                       

Cadmium        0.050    .023     .048                                                                    

Calcium        200      1.8      8.2                                                                     

Chromium       1.0      .021     .24                                                                     

Cobalt         0.10     .0033    .003                                                                    

Copper         1.0      .011     .063                                                                    

Iron           20       .81      3.7                                                                     

Lead           0.25     .0012    .015                                                                    

Magnesium      50       .067     2.6                                                                     

Manganese      0.50     .007     .029                                                                    

Molybdenum     0.50     .0044    .023                                                                    

Nickel         1.0      .0029    .031                                                                    

Phosphorus     30       1.8      3.5                                                                     

Potassium      100      2        3.2                                                                     

Selenium       0.20     .075     .19                                                                     

Silver         0.050    .0008    .002                                                                    

Sodium         250      .8       4.4                                                                     

Strontium      10       .004     .04                                                                     

Thallium       0.10     .015     .02                                                                     

Tin            5.0      .006     .028                                                                    

Titanium       1.0      .035     .062                                                                    

Uranium        0.25     .00038   .0009                                                                   

Vanadium       2.0      .052     .29                                                                     

Zinc           5.0      .039     .12                                                                     

Associated samples MP4822: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4822                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                05/31/11                                                       

D23855-5          Spikelot QC                                                     
Metal          Original MS       MPICPALL % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        8.5      118      108      101.3    60-119                                                

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4822: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4822                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         05/31/11                                              

D23855-5          Spikelot          MSD      QC                                            
Metal          Original MSD      MPICPALL % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        8.5      123      111      103.0    4.1      20                                           

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4822: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4822                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       05/31/11                                                                

BSP      Spikelot QC                                                              
Metal          Result   MPICPALL % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        99.7     100      99.7     80-120                                                         

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4822: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4822                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                       05/31/11                                                                

D23855-5          QC                                                              
Metal          Original SDL 5:25 %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        76.5     83.7     9.4      0-10                                                           

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4822: D23840-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         05/31/11                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       500      30       30                                                                      

Antimony       150      16       16                                                                      

Arsenic        130      30       30                                                                      

Barium         50       5.5      5.5                                                                     

Beryllium      50       2.2      2.5                                                                     

Boron          250      24       24                                                                      

Cadmium        50       1.4      1.4                                                                     

Calcium        2000     48       75       12.0     <2000                                                 

Chromium       50       .9       4                                                                       

Cobalt         25       1.8      1.8                                                                     

Copper         50       4.3      14                                                                      

Iron           350      17       65                                                                      

Lead           250      8        11                                                                      

Lithium        10       1.4      6                                                                       

Magnesium      1000     29       50       19.5     <1000                                                 

Manganese      25       .27      1.6                                                                     

Molybdenum     50       2.3      4.4                                                                     

Nickel         150      2.2      5                                                                       

Phosphorus     500      55       100                                                                     

Potassium      5000     280      280                                                                     

Selenium       250      19       19                                                                      

Silicon        250      19       19                                                                      

Silver         150      .9       1.6                                                                     

Sodium         2000     570      570      593      <2000                                                 

Strontium      25                1.3                                                                     

Thallium       50       15       15                                                                      

Tin            250      28       50                                                                      

Titanium       50       .55      1.6                                                                     

Uranium        250      7.5      18                                                                      

Vanadium       50       .8       1.1                                                                     

Zinc           150      1.4      9                                                                       

Associated samples MP4825: D23840-1A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                                                                               

Metal                                                                                                     

(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                05/31/11                                                       

D23840-1A         Spikelot QC                                                     
Metal          Original MS       MPICPALL % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        234000   362000   125000   102.4    75-125                                                

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      77600    202000   125000   99.5     75-125                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         221000   343000   125000   97.6     75-125                                                

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4825: D23840-1A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                                                                               

Metal                                                                                                     

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         05/31/11                                              

D23840-1A         Spikelot          MSD      QC                                            
Metal          Original MSD      MPICPALL % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        234000   375000   125000   112.8    3.5      20                                           

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      77600    206000   125000   102.7    2.0      20                                           

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         221000   354000   125000   106.4    3.2      20                                           

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4825: D23840-1A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                                                                               

Metal                                                                                                     

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       05/31/11                                                                

BSP      Spikelot QC                                                              
Metal          Result   MPICPALL % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        135000   125000   108.0    80-120                                                         

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      126000   125000   100.8    80-120                                                         

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         127000   125000   101.6    80-120                                                         

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP4825: D23840-1A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC Batch ID: MP4825                                           Methods: SW846 6010B, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                                                                               

Metal                                                                                                     

(anr) Analyte not requested
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Accutest Laboratories

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Mountain States

Section 10
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Specific Conductivity          GP4551/GN9765                umhos/cm   9961       9800       98.4       90-110% 
pH                             GN9748                       su         8.00       7.97       99.8       99.3-100.7%

Associated Samples: 
Batch GN9748: D23840-1
Batch GP4551: D23840-1
(*) Outside of QC limits
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D23840 
Account: CORCCOGJ - Olsson Associates 

Project: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Redox Potential Vs H2          GN9752            D23840-1     mv         469        475        1.3        0-20%     

Associated Samples: 
Batch GN9752: D23840-1
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 11
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D23840: Chain of Custody
Page 1 of 2

Accutest Labs of New England, Inc.
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Accutest Laboratories Sample Receipt Summary

Accutest Job Number: D23840 Client: AMS Immediate Client Services Action Required:

Client Service Action Required at Login:

No

NoDate / Time Received: 5/28/2011 Delivery Method:

Project: No. Coolers: 1 Airbill #'s:

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Infared gun

Ice (bag)

Quality Control  Preservatio   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Accutest Laboratories
V:508.481.6200

Comments

 Y     or    N          N/A

495 Technology Center West, Bldg One
F: 508.481.7753

Marlborough, MA
www/accutest.com

D23840: Chain of Custody
Page 2 of 2
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Accutest Laboratories

General Chemistry

QC Data Summaries

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Mountain States

Section 12
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D23840 
Account: ALMS - Accutest Mountain States 

Project: CORCCOGJ: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Chromium, Hexavalent           GP13041/GN35086   0.40       0.0        mg/kg      12         12.4       103.3      80-120% 
Chromium, Hexavalent           GP13041/GN35086              mg/kg      837        838        100.1      80-120% 

Associated Samples: 
Batch GP13041: D23840-1
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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BLANK SPIKE DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D23840 
Account: ALMS - Accutest Mountain States 

Project: CORCCOGJ: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

Spike    BSD                   QC         
Analyte                        Batch ID          Units      Amount   Result     RPD        Limit      

Chromium, Hexavalent           GP13041/GN35086   mg/kg      12       11.9       5.0                  

Associated Samples: 
Batch GP13041: D23840-1
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D23840 
Account: ALMS - Accutest Mountain States 

Project: CORCCOGJ: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Chromium, Hexavalent           GP13041/GN35086   D23840-1     mg/kg      0.48       0.74       42.6(a)    0-20%     

Associated Samples: 
Batch GP13041: D23840-1
(*) Outside of QC limits
(a) RPD acceptable due to low duplicate and sample concentrations.

__________________________________________________________________________________________________________________________
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MATRIX SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D23840 
Account: ALMS - Accutest Mountain States 

Project: CORCCOGJ: 011-0382 Grynberg Deep 4-36, Grand Junction,CO

QC                      Original   Spike    MS                    QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     %Rec       Limits     

Chromium, Hexavalent           GP13041/GN35086   D23840-1     mg/kg      0.48       16.4     13.7       80.6       75-125%   
Chromium, Hexavalent           GP13041/GN35086   D23840-1     mg/kg      0.48       1010     978        96.6       75-125%   

Associated Samples: 
Batch GP13041: D23840-1
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits

__________________________________________________________________________________________________________________________
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Technical Report for

Olsson Associates

Hiawatha

Deep 4-36 011-0383

Accutest Job Number:   D24914

Sampling Date: 06/28/11

Report to:

Olsson Associates
826 21 1/2 Road
Grand Junction, CO  81505
tdobransky@oaconsulting.com

ATTN: Tim Dobransky

Total number of pages in report:   

Certifications: CO, ID, NE, NM, ND (R-027) (PW)   UT (NELAP CO00049)

This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.

Test results relate only to samples analyzed.

Mountain States • 4036 Youngfield St. • Wheat Ridge, CO 80033-3862 • tel: 303-425-6021 • fax: 303-425-6854 • http://www.accutest.com

Test results contained within this data package meet the requirements 

of the National Environmental Laboratory Accreditation Conference 

and/or state specific certification programs as applicable.

Client Service contact:    303-425-6021

John Hamilton
Laboratory Director

Mountain States
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Accutest Laboratories

Sample Summary

Olsson Associates
Job No: D24914

Hiawatha
Project No:   Deep 4-36 011-0383

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D24914-1 06/28/11 10:40 JPK 06/29/11 SO Soil DEEP 4-36 BG6

D24914-2 06/28/11 11:05 JPK 06/29/11 SO Soil DEEP 4-36 BG7

D24914-3 06/28/11 11:30 JPK 06/29/11 SO Soil DEEP 4-36 BG8

Soil samples reported on a dry weight basis unless otherwise indicated on result page.

3 of 17
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On 06/29/2011, 3 sample(s), 0 Trip Blank(s), and 0 Field Blank(s) were received at Accutest Mountain States (AMS) at a temperature 
of 5 °C. The samples were intact and properly preserved, unless noted below.  An AMS Job Number of D24914 was assigned to the 
project.  The lab sample IDs, client sample IDs, and dates of sample collection are detailed in the report’s Results Summary.

Specified quality control criteria were achieved for this job except as noted below.  For more information, please refer to the analytical 
results and QC summary pages.

Client: Olsson Associates

Site: Hiawatha

Job No D24914

Report Dat 7/5/2011 2:51:42 PM

CASE NARRATIVE / CONFORMANCE SUMMARY

Metals By Method SW846 6020
Matrix SO Batch ID: MP5099

All samples were digested within the recommended method holding time.

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D24957-1MS, D24957-1MSD, D24957-1SDL were used as the QC samples for the metals analysis.

The serial dilution RPD(s) for Arsenic are outside control limits for sample  MP5099-SD1.  Serial dilution indicates possible matrix 
interference.

Wet Chemistry By Method SM19 2540B M
Matrix SO Batch ID: GN10311

The data for  SM19 2540B M meets quality control requirements.

AMS certifies that data reported for samples received, listed on the associated custody chain or analytical task order, were produced 
to specifications meeting AMS's Quality System precision, accuracy and completeness objectives except as noted.

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method criteria.

AMS is not responsible for data quality assumptions if partial reports are used and recommends that this report be used in its entirety. 
This report is authorized by AMS indicated via signature on the report cover.

Tuesday, July 05, 2011 Page 1 of 1
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Accutest Laboratories

Sample Results

Report of Analysis

Mountain States

Section 3
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 BG6 
Lab Sample ID: D24914-1 Date Sampled: 06/28/11 
Matrix: SO - Soil       Date Received: 06/29/11 

Percent Solids: 77.8 
Project: Hiawatha

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 87.7 0.50 mg/kg 5 06/30/11 06/30/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1639
(2) Prep QC Batch: MP5099

RL = Reporting Limit

6 of 17
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 BG7 
Lab Sample ID: D24914-2 Date Sampled: 06/28/11 
Matrix: SO - Soil       Date Received: 06/29/11 

Percent Solids: 78.4 
Project: Hiawatha

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 41.3 0.51 mg/kg 5 06/30/11 06/30/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1639
(2) Prep QC Batch: MP5099

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: DEEP 4-36 BG8 
Lab Sample ID: D24914-3 Date Sampled: 06/28/11 
Matrix: SO - Soil       Date Received: 06/29/11 

Percent Solids: 78.4 
Project: Hiawatha

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 18.6 0.47 mg/kg 5 06/30/11 06/30/11 GJ SW846 6020 1 SW846 3050B 2

(1) Instrument QC Batch: MA1639
(2) Prep QC Batch: MP5099

RL = Reporting Limit
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 4
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D24914: Chain of Custody
Page 1 of 2
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Accutest Laboratories Sample Receipt Summary

Accutest Job Number: D24914 Client: OLSSON ASS. Immediate Client Services Action Required:

Client Service Action Required at Login:

No

NoDate / Time Received: 6/29/2011 9:00:00 AM

Project: HIAWATHA DEEP 4-36 011-0383

No. Coolers: 1

Airbill #'s: Fedex

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Infared gun

Ice (bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume rec'd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Accutest Laboratories
V:(303) 425-6021

4036 Youngfield Street
F: (303) 425-6854

Wheat Ridge, CO
www/accutest.com

Comments

 Y     or    N          N/A

D24914: Chain of Custody
Page 2 of 2
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Accutest Laboratories

Metals Analysis

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Matrix Spike and Duplicate Summaries
• Blank Spike and Lab Control Sample Summaries
• Serial Dilution Summaries

Mountain States

Section 5
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D24914 
Account: CORCCOGJ - Olsson Associates 

Project: Hiawatha

QC Batch ID: MP5099                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         06/30/11                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       25       .14      1.2                                                                     

Antimony       0.20     .001     .0095                                                                   

Arsenic        0.40     .049     .22      0.058    <0.40                                                 

Barium         1.0      .0035    .1                                                                      

Beryllium      0.10     .0075    .014                                                                    

Boron          20       .97      1                                                                       

Cadmium        0.050    .023     .048                                                                    

Calcium        200      1.8      8.2                                                                     

Chromium       1.0      .021     .24                                                                     

Cobalt         0.10     .0033    .003                                                                    

Copper         1.0      .011     .063                                                                    

Iron           20       .81      3.7                                                                     

Lead           0.25     .0012    .015                                                                    

Magnesium      50       .067     2.6                                                                     

Manganese      0.50     .007     .029                                                                    

Molybdenum     0.50     .0044    .023                                                                    

Nickel         1.0      .0029    .031                                                                    

Phosphorus     30       1.8      3.5                                                                     

Potassium      100      2        3.2                                                                     

Selenium       0.20     .075     .19                                                                     

Silver         0.050    .0008    .002                                                                    

Sodium         250      .8       4.4                                                                     

Strontium      10       .004     .04                                                                     

Thallium       0.10     .015     .02                                                                     

Tin            5.0      .006     .028                                                                    

Titanium       1.0      .035     .062                                                                    

Uranium        0.25     .00038   .0009                                                                   

Vanadium       2.0      .052     .29                                                                     

Zinc           5.0      .039     .12                                                                     

Associated samples MP5099: D24914-1, D24914-2, D24914-3

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D24914 
Account: CORCCOGJ - Olsson Associates 

Project: Hiawatha

QC Batch ID: MP5099                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                06/30/11                                                       

D24957-1          Spikelot QC                                                     
Metal          Original MS       MPICPALL % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        5.8      108      110      92.5     60-119                                                

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP5099: D24914-1, D24914-2, D24914-3

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D24914 
Account: CORCCOGJ - Olsson Associates 

Project: Hiawatha

QC Batch ID: MP5099                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         06/30/11                                              

D24957-1          Spikelot          MSD      QC                                            
Metal          Original MSD      MPICPALL % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        5.8      105      108      91.6     2.8      20                                           

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP5099: D24914-1, D24914-2, D24914-3

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D24914 
Account: CORCCOGJ - Olsson Associates 

Project: Hiawatha

QC Batch ID: MP5099                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       06/30/11                                                                

BSP      Spikelot QC                                                              
Metal          Result   MPICPALL % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        96.5     100      96.5     80-120                                                         

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP5099: D24914-1, D24914-2, D24914-3

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D24914 
Account: CORCCOGJ - Olsson Associates 

Project: Hiawatha

QC Batch ID: MP5099                                           Methods: SW846 6020 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                       06/30/11                                                                

D24957-1          QC                                                              
Metal          Original SDL 5:25 %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        52.7     59.5     12.8*(a) 0-10                                                           

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP5099: D24914-1, D24914-2, D24914-3

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
(a) Serial dilution indicates possible matrix interference.

_________________________________________________________________________________________________________
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