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Transmitted Via Federal Express 
 
 
June 20, 2012 
 
Ms. Laura Alvey         
Remediation Division 
Montana Department of Environmental Quality 
1100 N. Last Chance Gulch 
P.O. Box 200901 
Helena, MT  59620-0901 
 
Re: ExxonMobil Silvertip Pipeline Incident Response 

Docket No, WQA-12-08 
Final Assessment Report for Reported Fish Kill, Huntley, MT  

 
Dear Ms. Alvey: 
 
In response to the Montana Department of Environmental Quality’s (MDEQ) March 15, 2012 letter to 
ExxonMobil, this letter summarizes field efforts and results for assessment activities that were 
implemented by ExxonMobil Environmental Services Company (EMES), on behalf of ExxonMobil 
Pipeline Company to evaluate a reported fish kill within a side channel of the Yellowstone River located 
near Huntley, Montana.  The assessment area is located within portions of Shoreline Cleanup Assessment 
Technique (SCAT) River Segments 24 and 28.  A site location map is shown on Figure 1.   Figure 2 
shows a more detailed location of the assessment area in relation to the Highway 321 Bridge over the 
Yellowstone River.   
 
The assessment results indicate that the fish kill event is not related to crude oil from the Silvertip 
Pipeline Incident based on multiple lines of evidence.  A summary of the field activities and validated 
analytical results for assessment efforts that were performed by ARCADIS US, Inc. (ARCADIS) on 
behalf of EMES is presented below. 
 
Summary of Field Activities 
 
The March 15, 2012 letter from MDEQ requested that EMES complete an expedited evaluation of water, 
soil, and sediment in the area of the reported fish kill.  Accordingly, EMES representatives and 
contractors mobilized to the site and completed field assessment efforts between March 17 and March 20, 
2012.  Field activities included: 
 
 A reconnaissance of the side channel area was conducted to determine the potential scope of the 

issue.  Representative photographs of the assessment area are included as Attachment A.  The 
reconnaissance focused on 5 pools within the section of the side channel identified by the MDEQ’s 



Ms. Laura Alvey 
 

June 20, 2012 
Page 2 of 6 

G:\Clients\ExxonMobil_Silvertip\05 Correspondence\2012\0461211022_Assessment Letter_Revised_062012.doc 

letter (Pools 1 through 5 as shown on Figure 3) and also included an upstream location (Pool 0) and 
downstream location (Pool 6) in accordance with the MDEQ letter.  The pools are numbered and 
described below from upstream to downstream locations: 

 
- Pool 1 - Approximately 1200-feet long, 40-feet wide, and up to 10-feet deep. Note that depths 

are based on estimates from the bank. 

- Pool 2 South - Approximately 225-feet long, 15-feet in width, up to 2-feet deep. 

- Pool 2 North - Approximately 225-feet long, 15-feet in width, up to 2-feet deep. 

- Pool 3 - Approximately 450-feet long, 30-feet in width, up to 6-feet deep. 

- Pool 4 - Approximately 90-feet long, 15-feet in width, up to 2-feet deep. 

- Pool 5 - Approximately 125-feet long, 8-feet in width, up to 2-feet deep. 

 
 The reconnaissance included a visual assessment of each pool for the presence of sheens and dead 

fish/frogs, probing of sediment within the pools using a steel rod, and using a portable water quality 
meter to evaluate field water quality parameters in Pools 1 through 5, at the upstream and downstream 
pools within the assessment area, and at the Highway 321 Bridge upstream monitoring location 
(shown on Figure 2).  Water quality field parameter measurements included pH, conductivity, 
dissolved oxygen (DO), temperature, and oxidation/reduction potential (ORP).   
 

 Collection of 15 surface water samples from upstream, downstream, and Pools 1 through 5.  
Sampling locations are shown on Figure 3.  Surface water samples were analyzed for semi-volatile 
organic compounds (SVOCs) (including polycyclic aromatic hydrocarbons [PAHs] by 8270 Selective 
Ion Monitoring [SIM]), volatile organic compounds (VOCs), volatile petroleum hydrocarbons (VPH), 
extractable petroleum hydrocarbons (EPH), target analyte list (TAL) metals plus mercury, pesticides, 
and herbicides. 

 
 Nine sediment samples were collected from upstream, Pool 1, Pool 3, Pool 5, and downstream 

locations (no fine grained materials were identified at Pools 2S, 2N or 4 to allow for sample 
collection).  Sediment samples were collected from 0-0.3 feet (approximately) at each location. 
Sediment sample locations are shown on Figure 3.  Sediment samples were analyzed for SVOCs 
(including PAHs by 8270 SIM), VOCs, VPH, EPH, TAL metals plus mercury, pesticides, herbicides, 
and total organic carbon (TOC).  
 

Assessment Results 
 
A summary of relevant field observations and the surface water and sediment sampling results is 
presented below.   
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Field Observations 
 

The site reconnaissance results indicate:  
 
 No oil sheens were generated from the sheen probing study performed at Pools 1 through 5.  A 

probing rod was used to agitate the sediment at numerous locations in each pool and at each sampling 
location to check for sheen generation and none occurred based on visual observations. 
 

 Visual sheens were observed in several small opening within algae mats in three pools.  Field 
observations (including broken edges, minor iridescence, lack of cohesiveness, presence in areas of 
high organic matter in shallow water, and no observations in open water) may indicate that these 
sheens are biogenic. Teflon nets were used to collect samples of two sheens from Pool 5; however, 
the recovered mass was very limited. The sheen samples were submitted for laboratory analysis for an 
extended list of over 40 PAHs, including the 2- to 6-ring priority pollutant PAHs and 2- and 4-ring 
alkylated PAHs by modified United States Environmental Protection Agency (USEPA) Method 
8270C (gas chromatography/mass spectrometry in SIM mode [GC/MS SIM]).  The sheen samples 
were also analyzed for total petroleum hydrocarbons (TPH) by modified USEPA Method 8015 (gas 
chromatography/Flame ionization detection [GC/FID]). These analyses are commonly identified as 
‘forensic PAHs’ and ‘forensic TPH’ analyses, respectively. 

 
 Dead fish and frogs were observed in some of the pools. Reasonable attempts were made to identify 

the dead species to the lowest taxonomic level; however, due to advanced decomposition, 
identification was limited. The observed species included carp (Cyprinidae), catfish (Ameiurus sp.), 
and minnows (e.g., Luxilus sp. and Leuciscus sp.). The fish were of various age classes. Only one 
species of dead frog was observed, northern leopard frog (Rana pipiens).   

 
 Live fish and invertebrates were observed in the pools.  Live fish, primarily minnows, were observed 

in all pools except Pool 4, where no live or dead fish were observed. 
 

 The pools appeared to offer little or no cover or structure for the species within. The substrate was 
primarily large cobble in all pools, with finer grained sands observed in several limited areas. The 
relatively high number of individuals in the small pools and the different species in a pool with very 
limited habitat resources may be an indication that fish were trapped and aggregated as the flow in the 
channel dropped over time, leaving the pools isolated from the main channel and eventually from 
each other. 

 
 Water quality field parameter measurements and observations from the site reconnaissance are 

presented in Table 1.  The water quality field parameter measurements (indicating near neutral pH, 
saturated or nearly saturated DO, and typical conductivity/ORP levels) do not indicate any obvious 
water quality issues.     

 
Surface Water Sample Results 
 
Analytical data reports for the laboratory analysis of surface water samples have been validated by 
ARCADIS and Data Verification/Validation Reports are presented in Attachment B (hard copy of Data 
Verification/Validation Reports provided to MDEQ under separate cover and included with the full 
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electronic version of this letter report on the enclosed compact disk). Validated analytical results for 
surface water samples are presented in Table 2.  Sample locations and results for constituents in surface 
water that exceed regulatory screening levels are shown on Figure 4.  The surface water analytical results 
indicate:  
 
 No EPH or VPH fractions were detected in the surface water samples above detection limits.  The 

detection limits for EPH and VPH fractions for the surface water samples were below the relevant 
screening criteria/cleanup levels presented within the Administrative Order on Consent (AOC), 
Docket No. WQA-12-08, Attachment A, Paragraph 12 (Tier 1 Groundwater RBSLs and Standards, 
Column F in Table 2).     
 

 Concentrations of VOCs detected in the surface water samples are mostly below detection limits.  
Acetone was detected in three surface water samples; however, acetone is a common laboratory-
related contaminant and unrelated to crude oil. 
 

 PAHs were not detected in the surface water samples above the detection limits. 
 

 No pesticides or herbicides were detected in the surface water samples above the detection limits. 
 

 Metals detected above detection limits in the surface water samples (including aluminum, arsenic, 
barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, 
sodium, and thallium) appear to be consistent with background conditions and unrelated to crude oil.   

 
Sediment Sample Results 
 
Analytical data reports for the laboratory analysis of sediment samples have been validated by ARCADIS 
and Data Verification/Validation Reports are presented in Attachment B (hard copy of Data 
Verification/Validation Reports provided to MDEQ under separate cover and included with the full 
electronic version of this letter report on the enclosed compact disk). Validated analytical results for 
sediment samples are presented in Table 3.  Sample locations and results for constituents that exceed 
regulatory screening levels are shown on Figure 5.  All sediment sample results are reported and shown 
on a dry weight basis.  The sediment analytical results indicate: 
 
 No EPH or VPH fractions were detected in the sediment samples above detection limits.  There are 

no USEPA Biological Technical Assistance Group (BTAG) freshwater sediment screening 
benchmarks for EPH or VPH fractions. There are also no National Oceanic and Atmospheric 
Administration (NOAA) Screening Quick Reference Table (SQuiRT) levels for EPH and VPH 
fractions.  In cases where there are no BTAG benchmarks or SQuiRT values, the AOC indicates that 
it may be appropriate to compare the results to surface soil RBSLs.  EPH and VPH fraction detection 
limits were below the RBSL Tier 1 surface soil screening levels for aliphatics and aromatics and were 
above screening levels for total extractable hydrocarbons.          
 

 Concentrations of VOCs detected in the sediment samples are mostly below detection limits.  
Acetone and methyl ethyl ketone (MEK) were detected in several sediment samples; however, it 
should be noted that these are common laboratory-related contaminants and are not related to crude 
oil. 
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 Certain PAHs were detected in the sediment samples; however, all PAH compounds were below their 

respective BTAG freshwater sediment screening benchmarks except for 2-methylnapthlene.  2-
methylnapthlene was the only PAH compound detected at concentrations above the BTAG screening 
criteria (0.0202 mg/kg) in background upstream sample P0 (0.021 mg/kg) and in a sample collected 
from Pool #3 (0.022J mg/kg).   
 

 No herbicides were detected in the sediment samples. 
 

 Several pesticides were detected in sediment samples (including 4,4-DDE, aldrin, alpha-BHC, delta-
BHC, dieldrin, endosulfan I, endosulfan II, endrin aldehyde, heptachlor, and heptachlor epoxide).  
Aldrin, dieldrin, endosulfan I and heptachlor epoxide were detected in sediment samples at 
concentrations above the BATG screening criteria.  These detections are unrelated to crude oil.    
 

 Certain metals (e.g., arsenic, manganese) are present in sediment samples at concentrations which are 
close to and slightly above sediment screening criteria.  These detections appear to represent 
background conditions and are unrelated to crude oil.   

 
Sheen Sample Results 
 
The forensic PAH and forensic TPH results indicate that the hydrocarbons present in the two surface 
water sheen samples collected from Pond 5 are not of petrogenic origin (i.e., not related to petroleum or 
crude oil).  A memorandum which presents a detailed evaluation of the sheen sample results is presented 
in Attachment C.     
 
Analytical data reports for the forensic PAH and TPH analysis of the two sheen samples are presented in 
Attachment D (hard copy of analytical data reports provided to MDEQ under separate cover and included 
with the full electronic version of this letter report on the enclosed compact disk).   
 
Findings  
 
The analytical results and field observations summarized above indicate that the fish kill event that 
occurred near Huntley, Montana is not associated with crude oil based on multiple lines of evidence 
including field data and the analytical results from surface water, sediment and sheen samples collected as 
requested by the MDEQ.  No further activities in connection with the reported fish kill event are 
proposed.     
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If there are any questions regarding the information presented above, please feel free to contact me at 
225.324.5640, or via e-mail at tom.s.henson@exxonmobil.com.  
 
Sincerely, 
 
 
 
Tom S. Henson, P.E. 
Major Projects Manager 
 
cc: Katherine Haque-Hausrath, MDEQ 

Kurt Fischer, ExxonMobil Environmental Services Company 
 Kevin Vaughan, Exxon Mobil Corporation 
 Bill Mercer, Holland & Hart, LLP        
 Scott Davies, ARCADIS 
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Table 1
Huntley Channel Assessment - Field Parameters and Observations
Silvertip Pipeline Incident Response

Sample Location Sample ID Date pH (S.U.)
Dissolved 

Oxygen 
( /L)

Dissolved 
Oxygen (%)

Temperatur
e (ºC)

ORP (mV)
Conductivit
y (mS/cm)

Comments

HUMT-P0-SW(031712)1-A 3/17/2012 8.29 9.49 101.5 17.9 168.1 0.953
HUMT-P0-SW(032012)1-A 3/20/2012 7.73 7.46 64.3 5.43 142.3 0.377
HUMT-P1-SW(031712)1-A 3/17/2012 8.09 10.91 113.0 14.28 210.5 1.478

HUMT-P1-SW(032012)1-A 3/20/2012 7.37 8.27 69.0 6.80 184.9 0.737

HUMT-P1-SW(031812)2-A 3/18/2012 8.02 8.78 76.1 8.82 178.1 1.340

HUMT-P1-SW(032012)2-A 3/20/2012 8.01 9.04 77.3 8.20 166.4 1.101

HUMT-P1-SW(031812)3-A 3/18/2012 8.09 8.27 74.6 10.24 191.5 1.315

HUMT-P1-SW(032012)3-A 3/20/2012 8.12 11.23 105.4 6.74 136.6 0.687

HUMT-P2N-SW(031812)1-A 3/18/2012 7.67 7.91 69.9 8.44 198.4 1.126

HUMT-P2N-SW(032012)1-A 3/20/2012 7.61 5.52 44.2 4.74 155.1 0.500

HUMT-P2N-SW(031812)2-A 3/18/2012 7.84 8.15 74.0 10.62 182.3 1.232

HUMT-P2N-SW(032012)2-A 3/20/2102 7.49 6.71 55.0 5.94 153.9 0.620

HUMT-P2S-SW(031812)1-A 3/18/2012 7.49 3.71 32.3 9.01 5.3 1.229

HUMT-P2S-SW(032012)1-A 3/20/2012 7.33 3.91 32.5 6.73 94.8 0.630

HUMT-P2S-SW(031812)2-A 3/18/2012 7.66 7.56 71.7 12.82 56.0 1.326

HUMT-P2S-SW(032012)2-A 3/20/2012 7.33 5.53 47.4 8.11 20.1 0.668

HUMT-P3-SW(031812)1-A 3/18/2012 7.88 8.34 77.2 11.47 128.0 1.221

HUMT-P3-SW(032012)1-A 3/20/2012 7.60 7.74 63.1 6.01 41.3 0.584

HUMT-P3-SW(031812)2-A 3/18/2012 8.15 9.16 84.5 11.87 179.1 1.224

HUMT-P3-SW(032012)2-A 3/20/2012 7.91 8.33 67.8 6.48 64.5 0.591

HUMT-P3-SW(031812)3-A 3/18/2012 8.27 8.35 81.5 13.99 177.5 1.267

HUMT-P3-SW(032012)3-A 3/20/2012 8.05 8.60 70.1 6.27 65.6 0.569

HUMT-P4-SW(031812)1-A 3/18/2012 8.06 7.33 71.0 13.67 148.0 1.183

HUMT-P4-SW(032012)1-A 3/20/2012 8.13 7.80 69.9 10.70 64.3 0.627

HUMT-P5-SW(031812)1-A 3/18/2012 7.62 6.40 56.5 9.43 93.5 1.173

HUMT-P5-SW(032012)1-A 3/20/2012 7.32 1.26 10.6 6.63 -28.9 0.623

HUMT-P6-SW(031812)1-A 3/18/2012 8.14 8.61 83.0 13.37 169.2 1.170
HUMT-P6-SW(032012)1-A 3/20/2012 7.91 9.18 79.0 8.66 40.5 0.612

HUMT-Upstream HUMT-Upstream-SW(032012)1-A 3/20/2012 8.29 9.58 80.5 7.59 112.4 0.394 Main stream of the Yellowstone River at Highway 321 Bridge. 

Note: Field meter calibration on 3/20/12 indicated a problem for conductivity that may account for conductivty measurments for 3/20/12 being around 50% of those measured on 3/17 and 3/18.

Pool 0 is the first pool upgradient of Pool 1
No sheen, dead fish, or frogs observed.
Cobble channel with sand in wetted areas.                                                    
Sheen observed at end of pond                                                            
Approximate dimensions: 20 - 40' wide, 4 - 5' deep, 0.25 mile long.                         
Dead and decaying wildlife on bottom (carp and frogs)

Thick algal mats on bottom.  Surface algal blooms show sheen                                                                                
Approximate dimensions: 1 - 5 m wide, 0.3 m deep, 70 m long                                  
Dead fingerling observed.                                                                                        
Approximately 30 live fingerlings observed

Cobble channel. Fresh green algae on bottom.                                                                  
Approximate dimensions:  1 - 4 m wide, 0.3 m deep, 50 m long                                                                   
1 dead fish observed, no live fish

Cobble channel, fine sand and silt on east end.  Algal slime on rocks                                                                    
Approximate dimensions:  10 m wide, 1 - 2 m deep, 100 m long                                              
No fish observed

HUMT-P2S-2A

HUMT-P2S-1A

HUMT-P3-3A

HUMT-P3-2A

HUMT-P3-1A

Silty sand substrate with cobble banks                                                                  
Dusty film on surface                                                                                         
Live fish observed

Brown slime on rocks, green algae along banks                                                     
Sheen observed in algal openings                                                            
Approximate dimensions:  10 m wide, 0.3 m deep, 30 m long                                           
No fish observed.  Aquatic invertebrates observed

HUMT-P6-1A

HUMT-P5-1A

HUMT-P4-1A

HUMT-P2N-1A

HUMT-P1-3A

HUMT-P1-2A

HUMT-P1-1A

HUMT-P0-1A

HUMT-P2N-2A



Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SW-1-A HUMT-P1-SW-1-A HUMT-P1-SW-2-A HUMT-P1-SW-3-A HUMT-P2N-SW-1-A HUMT-P2N-SW-2-A

HUMT-P0-SW(031712)1-A HUMT-P1-SW(031712)1-A HUMT-P1-SW(031812)2-A HUMT-P1-SW(031812)3-A HUMT-P2N-SW(031812)1-A HUMT-P2N-SW(031812)2-A

3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units
Metals By EPA 6010 and EPA 7470A

Aluminum 7429-90-5 NS 750 87 NS ug/l < 200 U 144 J 193 J 99.5  J < 200 U < 200 U

Iron 7439-89-6 NS NS 1000 NS ug/l 122 J 174 J 202 121 J 152 J 163 J

Lead 7439-92-1 15 13980 0.545 NS ug/l < 15.0  U < 15.0  U 2.4  J < 15.0  U < 15.0  U < 15.0  U

Magnesium 7439-95-4 NS NS NS NS ug/l 17800 25100 25100 25400 23500 24100 

Manganese 7439-96-5 NS NS NS NS ug/l 200 251 204 114 567 99.1  

Nickel 7440-02-0 100 145 16.1 NS ug/l 2.7  J < 10.0  U < 10.0  U 1.1  J < 10.0  U 4.3  J

Potassium 7440-09-7 NS NS NS NS ug/l 3040 3460 3480 3460 3220 3340 

Silver 7440-22-4 100 0.3740 NS NS ug/l < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

Sodium 7440-23-5 NS NS NS NS ug/l 24500 42400 42200 42400 32400 32200 

Thallium 7440-28-0 0.24 NS NS NS ug/l 4.9  J < 30.0  U < 30.0  U < 30.0  U 5.0  J < 30.0  U

Antimony 7440-36-0 5.6 NS NS NS ug/l < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U

Arsenic 7440-38-2 10 340 150 NS ug/l 6.0  J 7.5  J 9.6  J < 20.0  U 5.2  J < 20.0  U

Barium 7440-39-3 1000 NS NS NS ug/l 65.0  84.6  86.1  82.8  86.8  95.0  

Beryllium 7440-41-7 4 NS NS NS ug/l < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

Cadmium 7440-43-9 5 0.52 0.097 NS ug/l < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

Chromium 7440-47-3 100 NS NS NS ug/l 3.5  J < 15.0  U 1.4  J 1.5  J < 15.0  U 10.1  J

Cobalt 7440-48-4 NS NS NS NS ug/l < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

Copper 7440-50-8 1300 3.79 2.85 NS ug/l < 10.0  U < 10.0  U < 10.0  U 1.8  J < 10.0  U < 10.0  U

Vanadium 7440-62-2 NS NS NS NS ug/l < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

Zinc 7440-66-6 2000 37 37 NS ug/l < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U

Calcium 7440-70-2 NS NS NS NS ug/l 55900 99400 99700 96700 87800 89600 

Selenium 7782-49-2 50 20 5 NS ug/l < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U

Mercury 7439-97-6 0.05 1.7 0.91 NS ug/l < 0.20 U < 0.20 U < 0.20 U < 0.20 U < 0.20 U < 0.20 U

Pesticides by EPA 8081A
Heptachlor Epoxide 1024-57-3 0.0003900 0.2600 0.003800 NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Endosulfan Sulfate 1031-07-8 62.00 NS NS NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
Aldrin 309-00-2 0.0004900 1.500 NS NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Alpha-Bhc 319-84-6 0.02600 NS NS NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Beta-Bhc 319-85-7 0.09100 NS NS NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Delta-Bhc 319-86-8 0.2000 NS NS NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Endosulfan II 33213-65-9 62.00 0.1100 0.05600 NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
DDT 50-29-3 0.002200 0.5000 0.001000 NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
alpha-Chlordane 5103-71-9 0.008000 NS NS NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Endrin Ketone 53494-70-5 NS NS NS NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
gamma-Chlordane 5566-34-7 0.008000 NS NS NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
gamma-BHC (Lindane) 58-89-9 0.2000 0.9500 NS NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Dieldrin 60-57-1 0.0005200 0.2400 0.05600 NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
Endrin 72-20-8 0.05900 0.04300 0.003600 NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
Methoxychlor 72-43-5 40.00 NS 0.03000 NS ug/l < 0.099 U < 0.099 U < 0.098 U < 0.097 U < 0.10 U < 0.11 U
4,4-DDD 72-54-8 0.003100 NS NS NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
4,4-DDE 72-55-9 0.002200 NS NS NS ug/l < 0.020 U < 0.020 U < 0.020 U < 0.019 U < 0.021 U < 0.022 U
Endrin Aldehyde 7421-93-4 0.2900 NS NS NS ug/l < 0.099 U < 0.099 U < 0.098 U < 0.097 U < 0.10 U < 0.11 U
Heptachlor 76-44-8 0.0007900 0.2600 0.003800 NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U
Toxaphene 8001-35-2 0.002800 0.7300 0.0002000 NS ug/l < 3.0 U < 3.0 U < 2.9 U < 2.9 U < 3.1 U < 3.3 U
Endosulfan I 959-98-8 62.00 0.1100 0.05600 NS ug/l < 0.0099 U < 0.0099 U < 0.0098 U < 0.0097 U < 0.010 U < 0.011 U

Herbicides by EPA 8151A

Location

Sample Name

Date

SDG

Sample Type
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SW-1-A HUMT-P1-SW-1-A HUMT-P1-SW-2-A HUMT-P1-SW-3-A HUMT-P2N-SW-1-A HUMT-P2N-SW-2-A

HUMT-P0-SW(031712)1-A HUMT-P1-SW(031712)1-A HUMT-P1-SW(031812)2-A HUMT-P1-SW(031812)3-A HUMT-P2N-SW(031812)1-A HUMT-P2N-SW(031812)2-A

3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

Dinoseb 88-85-7 7.000 NS NS NS ug/l --- --- < 0.49 U < 0.49 U < 0.54 U < 0.53 U
2,4,5-TP 93-72-1 10.00 NS NS NS ug/l --- --- < 0.049 U < 0.049 U < 0.054 U < 0.053 U
2,4,5-T 93-76-5 70.00 NS NS NS ug/l --- --- < 0.049 U < 0.049 U < 0.054 U < 0.053 U
Dichlorophenoxy Acetic Acid, 2,4- 94-75-7 70.00 NS NS NS ug/l --- --- < 0.49 U < 0.49 U < 0.54 U < 0.53 U

Ethylbenzene 100-41-4 530.0 NS NS 700.0 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Styrene 100-42-5 100.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis-1,3-Dichloropropene 10061-01-5 3.400 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans-1,3-Dichloropropene 10061-02-6 2.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
N-Propylbenzene 103-65-1 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
N-Butylbenzene 104-51-8 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4-Chlorotoluene 106-43-4 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,4-Dichlorobenzene 106-46-7 75.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2-Dibromoethane (EDB) 106-93-4 0.004000 NS NS 0.004000 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Allyl chloride 107-05-1 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2-Dichloroethane 107-06-2 3.800 NS NS 4.000 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4-Methyl-2-pentanone (MIBK) 108-10-1 NS NS NS NS ug/l < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
1,3,5-Trimethylbenzene 108-67-8 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromobenzene 108-86-1 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Toluene 108-88-3 1000.0 NS NS 1000.0 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chlorobenzene 108-90-7 100.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Tetrahydrofuran 109-99-9 NS NS NS NS ug/l < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
1,2,4-Trichlorobenzene 120-82-1 35.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chlorodibromomethane 124-48-1 4.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Tetrachloroethene 127-18-4 5.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Xylenes, Total 1330-20-7 10000.0 NS NS 10000.0 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
sec-Butylbenzene 135-98-8 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3-Dichloropropane 142-28-9 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis-1,2-Dichloroethene 156-59-2 70.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans-1,2-Dichloroethene 156-60-5 100.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Methyl-Tert-Butylether 1634-04-4 30.00 NS NS 30.00 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3-Dichlorobenzene 541-73-1 320.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Carbon Tetrachloride 56-23-5 2.300 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1-Dichloropropene 563-58-6 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2,2-Dichloropropane 594-20-7 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Diethyl ether (Ethyl ether) 60-29-7 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,1,2-Tetrachloroethane 630-20-6 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Acetone 67-64-1 NS NS NS NS ug/l < 5.0 U 4.1 J 3.7 J 3.3 J < 5.0 U < 5.0 U
Chloroform 67-66-3 57.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Benzene 71-43-2 5.000 NS NS 5.000 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,1-Trichloroethane 71-55-6 200.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromomethane 74-83-9 47.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloromethane 74-87-3 30.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromomethane 74-95-3 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromochloromethane 74-97-5 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroethane 75-00-3 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Vinyl Chloride 75-01-4 0.2500 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Methylene Chloride 75-09-2 5.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Tribromomethane 75-25-2 43.00 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromodichloromethane 75-27-4 5.500 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1-Dichloroethane 75-34-3 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U

Volatile Organic Compounds by EPA 8260B
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SW-1-A HUMT-P1-SW-1-A HUMT-P1-SW-2-A HUMT-P1-SW-3-A HUMT-P2N-SW-1-A HUMT-P2N-SW-2-A

HUMT-P0-SW(031712)1-A HUMT-P1-SW(031712)1-A HUMT-P1-SW(031812)2-A HUMT-P1-SW(031812)3-A HUMT-P2N-SW(031812)1-A HUMT-P2N-SW(031812)2-A

3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

1,1-Dichloroethene 75-35-4 0.5700 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dichlorofluoromethane 75-43-4 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichlorofluoromethane (CFC-11) 75-69-4 10000.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dichlorodifluoromethane (CFC-12) 75-71-8 1000.0 NS NS NS ug/l < 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ-
1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2-Dichloropropane 78-87-5 5.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2-Butanone (MEK) 78-93-3 NS NS NS NS ug/l < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
1,1,2-Trichloroethane 79-00-5 3.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichloroethene 79-01-6 5.000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,2,2-Tetrachloroethane 79-34-5 1.700 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3-Trichlorobenzene 87-61-6 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Hexachloro-1,3-Butadiene 87-68-3 4.400 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Naphthalene 91-20-3 100.0 NS NS 100.0 ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2-Dichlorobenzene 95-50-1 420.0 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4-Trimethylbenzene 95-63-6 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2-Dibromo-3-Chloropropane 96-12-8 0.2000 NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3-Trichloropropane 96-18-4 NS NS NS NS ug/l < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Tert-Butylbenzene 98-06-6 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Isopropylbenzene (Cumene) 98-82-8 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
p-Isopropyltoluene 99-87-6 NS NS NS NS ug/l < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U

4-Nitroaniline 100-01-6 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
4-Nitrophenol 100-02-7 60.00 NS NS NS ug/l < 30 U --- < 29 U < 30 U < 31 U < 32 U
4-Bromophenyl Phenyl Ether 101-55-3 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2,4-Dimethylphenol 105-67-9 380.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
4-Methylphenol 106-44-5 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
1,4-Dichlorobenzene 106-46-7 75.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
4-Chloroaniline 106-47-8 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
bis(2-Chloroisopropyl) ether 108-60-1 1400.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Phenol 108-95-2 300.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Bis(2-Chloroethyl)ether 111-44-4 0.3000 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Bis(2-Chloroethoxy)methane 111-91-1 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Bis(2-Ethylhexyl)phthalate 117-81-7 6.000 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
Di-n-Octyl Phthalate 117-84-0 NS NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
Hexachlorobenzene 118-74-1 0.002800 NS NS NS ug/l < 0.5 U --- < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Anthracene 120-12-7 8300.0 NS NS 2100.0 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
1,2,4-Trichlorobenzene 120-82-1 35.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2,4-Dichlorophenol 120-83-2 77.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2,4-Dinitrotoluene 121-14-2 1.100 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
1,2-Diphenylhydrazine 122-66-7 0.3600 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Pyrene 129-00-0 830.0 NS NS 830.0 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Dimethyl Phthalate 131-11-3 270000.0 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
Dibenzofuran 132-64-9 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Benzo(g,h,i)Perylene 191-24-2 NS NS NS NS ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Indeno(1,2,3-cd)Pyrene 193-39-5 0.03800 NS NS 0.5000 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Benzo(b)fluoranthene 205-99-2 0.03800 NS NS 0.5000 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Fluoranthene 206-44-0 130.0 NS NS 130.0 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Benzo(k)Fluoranthene 207-08-9 0.03800 NS NS 5.000 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Acenaphthylene 208-96-8 NS NS NS NS ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Chrysene 218-01-9 0.03800 NS NS 50.00 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Benzo(a)Pyrene 50-32-8 0.03800 NS NS 0.05000 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U

Semi Volatile Organic Compounds by EPA 8270
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SW-1-A HUMT-P1-SW-1-A HUMT-P1-SW-2-A HUMT-P1-SW-3-A HUMT-P2N-SW-1-A HUMT-P2N-SW-2-A

HUMT-P0-SW(031712)1-A HUMT-P1-SW(031712)1-A HUMT-P1-SW(031812)2-A HUMT-P1-SW(031812)3-A HUMT-P2N-SW(031812)1-A HUMT-P2N-SW(031812)2-A

3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal

Chemical
Chemical Registry 

Number
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Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

2,4-Dinitrophenol 51-28-5 69.00 NS NS NS ug/l < 30 U --- < 29 U < 30 U < 31 U < 32 U
4,6-Dinitro-2-methylphenol 534-52-1 13.00 NS NS NS ug/l < 15 U --- < 14 U < 15 U < 16 U < 16 U
Dibenzo(a,h)Anthracene 53-70-3 0.03800 NS NS NS ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
1,3-Dichlorobenzene 541-73-1 320.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Benzo(a)Anthracene 56-55-3 0.03800 NS NS 0.5000 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
4-Chloro-3-Methylphenol 59-50-7 3000.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2,6-Dinitrotoluene 606-20-2 0.5000 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
N-Nitroso-di-n-propylamine 621-64-7 0.05000 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
N-Nitrosodimethylamine 62-75-9 0.006900 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
Hexachloroethane 67-72-1 14.00 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
4-Chlorophenyl Phenyl Ether 7005-72-3 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Isophorone 78-59-1 350.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Acenaphthene 83-32-9 670.0 NS NS 670.0 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Diethyl Phthalate 84-66-2 17000.0 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
Di-N-Butyl Phthalate 84-74-2 2000.0 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
Phenanthrene 85-01-8 NS NS NS NS ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Butylbenzylphthalate 85-68-7 1500.0 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
N-nitrosodiphenylamine 86-30-6 33.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Fluorene 86-73-7 1100.0 NS NS 1100.0 ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Carbazole 86-74-8 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Hexachloro-1,3-Butadiene 87-68-3 4.400 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Pentachlorophenol 87-86-5 1.000 5.300 4.000 NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
2,4,6-Trichlorophenol 88-06-2 14.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2-Nitroaniline 88-74-4 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2-Nitrophenol 88-75-5 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
1-Methylnaphthalene 90-12-0 NS NS NS NS ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
Naphthalene 91-20-3 100.0 NS NS 100.0 ug/l < 0.051 U 0.082 < 0.050 U < 0.050 U < 0.050 U < 0.051 U
2-Methylnaphthalene 91-57-6 NS NS NS NS ug/l < 0.051 U < 0.048 U < 0.050 U < 0.050 U < 0.050 U < 0.051 U
2-Chloronaphthalene 91-58-7 1000.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
3,3'-Dichlorobenzidine 91-94-1 0.2100 NS NS NS ug/l < 5 U --- < 5 U < 5 U < 5 U < 5 U
2-Methylphenol(o-Cresol) 95-48-7 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
1,2-Dichlorobenzene 95-50-1 420.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2-Chlorophenol 95-57-8 81.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
2,4,5-Trichlorophenol 95-95-4 1800.0 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
Nitrobenzene 98-95-3 17.00 NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U
3-Nitroaniline 99-09-2 NS NS NS NS ug/l < 1 U --- < 1 U < 1 U < 1 U < 1 U

Total Extractable Hydrocarbons ARC-EPH NS NS NS 1000.0 ug/l < 500 U < 500 U < 500 U < 500 U < 500 U < 500 U
Aliphatic (C05-C08).Unadjusted ARC-C5-C8ALIUNA NS NS NS 700.0 ug/l < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
Aliphatic (C09-C12).Unadjusted ARC-C9-C12ALIUN NS NS NS 1000.0 ug/l < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
Total Purgeable Hydrocarbons ARC-PPH NS NS NS NS ug/l < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
C9-C10 Aromatics C9-C10-A NS NS NS 1000.0 ug/l < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U

Petroleum Hydrocarbons by MADEP VPH/EPH
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units
Metals By EPA 6010 and EPA 7470A

Aluminum 7429-90-5 NS 750 87 NS ug/l
Iron 7439-89-6 NS NS 1000 NS ug/l
Lead 7439-92-1 15 13980 0.545 NS ug/l
Magnesium 7439-95-4 NS NS NS NS ug/l
Manganese 7439-96-5 NS NS NS NS ug/l
Nickel 7440-02-0 100 145 16.1 NS ug/l
Potassium 7440-09-7 NS NS NS NS ug/l
Silver 7440-22-4 100 0.3740 NS NS ug/l
Sodium 7440-23-5 NS NS NS NS ug/l
Thallium 7440-28-0 0.24 NS NS NS ug/l
Antimony 7440-36-0 5.6 NS NS NS ug/l
Arsenic 7440-38-2 10 340 150 NS ug/l
Barium 7440-39-3 1000 NS NS NS ug/l
Beryllium 7440-41-7 4 NS NS NS ug/l
Cadmium 7440-43-9 5 0.52 0.097 NS ug/l
Chromium 7440-47-3 100 NS NS NS ug/l
Cobalt 7440-48-4 NS NS NS NS ug/l
Copper 7440-50-8 1300 3.79 2.85 NS ug/l
Vanadium 7440-62-2 NS NS NS NS ug/l
Zinc 7440-66-6 2000 37 37 NS ug/l
Calcium 7440-70-2 NS NS NS NS ug/l
Selenium 7782-49-2 50 20 5 NS ug/l
Mercury 7439-97-6 0.05 1.7 0.91 NS ug/l

Pesticides by EPA 8081A
Heptachlor Epoxide 1024-57-3 0.0003900 0.2600 0.003800 NS ug/l
Endosulfan Sulfate 1031-07-8 62.00 NS NS NS ug/l
Aldrin 309-00-2 0.0004900 1.500 NS NS ug/l
Alpha-Bhc 319-84-6 0.02600 NS NS NS ug/l
Beta-Bhc 319-85-7 0.09100 NS NS NS ug/l
Delta-Bhc 319-86-8 0.2000 NS NS NS ug/l
Endosulfan II 33213-65-9 62.00 0.1100 0.05600 NS ug/l
DDT 50-29-3 0.002200 0.5000 0.001000 NS ug/l
alpha-Chlordane 5103-71-9 0.008000 NS NS NS ug/l
Endrin Ketone 53494-70-5 NS NS NS NS ug/l
gamma-Chlordane 5566-34-7 0.008000 NS NS NS ug/l
gamma-BHC (Lindane) 58-89-9 0.2000 0.9500 NS NS ug/l
Dieldrin 60-57-1 0.0005200 0.2400 0.05600 NS ug/l
Endrin 72-20-8 0.05900 0.04300 0.003600 NS ug/l
Methoxychlor 72-43-5 40.00 NS 0.03000 NS ug/l
4,4-DDD 72-54-8 0.003100 NS NS NS ug/l
4,4-DDE 72-55-9 0.002200 NS NS NS ug/l
Endrin Aldehyde 7421-93-4 0.2900 NS NS NS ug/l
Heptachlor 76-44-8 0.0007900 0.2600 0.003800 NS ug/l
Toxaphene 8001-35-2 0.002800 0.7300 0.0002000 NS ug/l
Endosulfan I 959-98-8 62.00 0.1100 0.05600 NS ug/l

Herbicides by EPA 8151A

Location

Sample Name

Date

SDG

Sample Type

HUMT-P2S-SW-1-A HUMT-P2S-SW-2-A HUMT-P3-SW-1-A HUMT-P3-SW-2-A HUMT-P3-SW-3-A HUMT-P4-SW-1-A HUMT-P5-SW-1-A

HUMT-P2S-SW(031812)1-A HUMT-P2S-SW(031812)2-A HUMT-P3-SW(031812)1-A HUMT-P3-SW(031812)2-A HUMT-P3-SW(031812)3-A HUMT-P4-SW(031812)1-A HUMT-P5-SW(031812)1-A

3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal Normal

< 200 U < 200 U < 200 U < 200 U 103 J < 200 U 110 J

389 537 175 J 143 J 161 J 68.0  J 453 

< 15.0  U < 15.0  U < 15.0  U < 15.0  U < 15.0  U < 15.0  U < 15.0  U

26400 24400 22500 22400 22400 21200 24400 

469 389 154 71.1  78.5  155 1380 

< 10.0  U 1.4  J 0.99 J < 10.0  U < 10.0  U < 10.0  U 1.5  J

3420 3330 2770 2840 2850 3060 3090 

< 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

31400 32600 34300 33700 33700 31800 32500 

< 30.0  U 4.4  J 4.2  J < 30.0  U < 30.0  U < 30.0  U 4.4  J

< 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U

7.6  J 12.1  J 8.5  J 9.4  J 6.5  J 7.3  J 12.5  J

123 138 76.5  73.5  75.1  80.5  123 

< 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

< 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

< 15.0  U 2.4  J 1.2  J < 15.0  U < 15.0  U < 15.0  U < 15.0  U

0.78 J 0.88 J < 5.0  U < 5.0  U < 5.0  U < 5.0  U 1.2  J

< 10.0  U < 10.0  U 0.95 J 2.1  J < 10.0  U 8.0  J < 10.0  U

< 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U < 5.0  U

< 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U

92000 92600 84800 81700 81700 74100 91300 

< 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U < 20.0  U

< 0.20 U < 0.20 U < 0.20 U < 0.20 U < 0.20 U < 0.20 U < 0.20 U

< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.098 U < 0.11 U < 0.097 U < 0.099 U < 0.10 U < 0.10 U < 0.095 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.020 U < 0.021 U < 0.019 U < 0.020 U < 0.020 U < 0.020 U < 0.019 U
< 0.098 U < 0.11 U < 0.097 U < 0.099 U < 0.10 U < 0.10 U < 0.095 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U

< 2.9 U < 3.2 U < 2.9 U < 3.0 U < 3.0 U < 3.0 U < 2.9 U
< 0.0098 U < 0.011 U < 0.0097 U < 0.0099 U < 0.010 U < 0.010 U < 0.0095 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

Dinoseb 88-85-7 7.000 NS NS NS ug/l
2,4,5-TP 93-72-1 10.00 NS NS NS ug/l
2,4,5-T 93-76-5 70.00 NS NS NS ug/l
Dichlorophenoxy Acetic Acid, 2,4- 94-75-7 70.00 NS NS NS ug/l

Ethylbenzene 100-41-4 530.0 NS NS 700.0 ug/l
Styrene 100-42-5 100.0 NS NS NS ug/l
cis-1,3-Dichloropropene 10061-01-5 3.400 NS NS NS ug/l
trans-1,3-Dichloropropene 10061-02-6 2.000 NS NS NS ug/l
N-Propylbenzene 103-65-1 NS NS NS NS ug/l
N-Butylbenzene 104-51-8 NS NS NS NS ug/l
4-Chlorotoluene 106-43-4 NS NS NS NS ug/l
1,4-Dichlorobenzene 106-46-7 75.00 NS NS NS ug/l
1,2-Dibromoethane (EDB) 106-93-4 0.004000 NS NS 0.004000 ug/l
Allyl chloride 107-05-1 NS NS NS NS ug/l
1,2-Dichloroethane 107-06-2 3.800 NS NS 4.000 ug/l
4-Methyl-2-pentanone (MIBK) 108-10-1 NS NS NS NS ug/l
1,3,5-Trimethylbenzene 108-67-8 NS NS NS NS ug/l
Bromobenzene 108-86-1 NS NS NS NS ug/l
Toluene 108-88-3 1000.0 NS NS 1000.0 ug/l
Chlorobenzene 108-90-7 100.0 NS NS NS ug/l
Tetrahydrofuran 109-99-9 NS NS NS NS ug/l
1,2,4-Trichlorobenzene 120-82-1 35.00 NS NS NS ug/l
Chlorodibromomethane 124-48-1 4.000 NS NS NS ug/l
Tetrachloroethene 127-18-4 5.000 NS NS NS ug/l
Xylenes, Total 1330-20-7 10000.0 NS NS 10000.0 ug/l
sec-Butylbenzene 135-98-8 NS NS NS NS ug/l
1,3-Dichloropropane 142-28-9 NS NS NS NS ug/l
cis-1,2-Dichloroethene 156-59-2 70.00 NS NS NS ug/l
trans-1,2-Dichloroethene 156-60-5 100.0 NS NS NS ug/l
Methyl-Tert-Butylether 1634-04-4 30.00 NS NS 30.00 ug/l
1,3-Dichlorobenzene 541-73-1 320.0 NS NS NS ug/l
Carbon Tetrachloride 56-23-5 2.300 NS NS NS ug/l
1,1-Dichloropropene 563-58-6 NS NS NS NS ug/l
2,2-Dichloropropane 594-20-7 NS NS NS NS ug/l
Diethyl ether (Ethyl ether) 60-29-7 NS NS NS NS ug/l
1,1,1,2-Tetrachloroethane 630-20-6 NS NS NS NS ug/l
Acetone 67-64-1 NS NS NS NS ug/l
Chloroform 67-66-3 57.00 NS NS NS ug/l
Benzene 71-43-2 5.000 NS NS 5.000 ug/l
1,1,1-Trichloroethane 71-55-6 200.0 NS NS NS ug/l
Bromomethane 74-83-9 47.00 NS NS NS ug/l
Chloromethane 74-87-3 30.00 NS NS NS ug/l
Dibromomethane 74-95-3 NS NS NS NS ug/l
Bromochloromethane 74-97-5 NS NS NS NS ug/l
Chloroethane 75-00-3 NS NS NS NS ug/l
Vinyl Chloride 75-01-4 0.2500 NS NS NS ug/l
Methylene Chloride 75-09-2 5.000 NS NS NS ug/l
Tribromomethane 75-25-2 43.00 NS NS NS ug/l
Bromodichloromethane 75-27-4 5.500 NS NS NS ug/l
1,1-Dichloroethane 75-34-3 NS NS NS NS ug/l

Volatile Organic Compounds by EPA 8260B

HUMT-P2S-SW-1-A HUMT-P2S-SW-2-A HUMT-P3-SW-1-A HUMT-P3-SW-2-A HUMT-P3-SW-3-A HUMT-P4-SW-1-A HUMT-P5-SW-1-A

HUMT-P2S-SW(031812)1-A HUMT-P2S-SW(031812)2-A HUMT-P3-SW(031812)1-A HUMT-P3-SW(031812)2-A HUMT-P3-SW(031812)3-A HUMT-P4-SW(031812)1-A HUMT-P5-SW(031812)1-A

3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal Normal

< 0.50 U < 0.52 U < 0.49 U < 0.51 U < 0.51 U < 0.50 U < 0.50 U
< 0.050 U < 0.052 U < 0.049 U < 0.051 U < 0.051 U < 0.050 U < 0.050 U
< 0.050 U < 0.052 U < 0.049 U < 0.051 U < 0.051 U < 0.050 U < 0.050 U
< 0.50 U < 0.52 U < 0.49 U < 0.51 U < 0.51 U < 0.50 U < 0.50 U

< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

1,1-Dichloroethene 75-35-4 0.5700 NS NS NS ug/l
Dichlorofluoromethane 75-43-4 NS NS NS NS ug/l
Trichlorofluoromethane (CFC-11) 75-69-4 10000.0 NS NS NS ug/l
Dichlorodifluoromethane (CFC-12) 75-71-8 1000.0 NS NS NS ug/l
1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS NS NS ug/l
1,2-Dichloropropane 78-87-5 5.000 NS NS NS ug/l
2-Butanone (MEK) 78-93-3 NS NS NS NS ug/l
1,1,2-Trichloroethane 79-00-5 3.000 NS NS NS ug/l
Trichloroethene 79-01-6 5.000 NS NS NS ug/l
1,1,2,2-Tetrachloroethane 79-34-5 1.700 NS NS NS ug/l
1,2,3-Trichlorobenzene 87-61-6 NS NS NS NS ug/l
Hexachloro-1,3-Butadiene 87-68-3 4.400 NS NS NS ug/l
Naphthalene 91-20-3 100.0 NS NS 100.0 ug/l
1,2-Dichlorobenzene 95-50-1 420.0 NS NS NS ug/l
1,2,4-Trimethylbenzene 95-63-6 NS NS NS NS ug/l
1,2-Dibromo-3-Chloropropane 96-12-8 0.2000 NS NS NS ug/l
1,2,3-Trichloropropane 96-18-4 NS NS NS NS ug/l
Tert-Butylbenzene 98-06-6 NS NS NS NS ug/l
Isopropylbenzene (Cumene) 98-82-8 NS NS NS NS ug/l
p-Isopropyltoluene 99-87-6 NS NS NS NS ug/l

4-Nitroaniline 100-01-6 NS NS NS NS ug/l
4-Nitrophenol 100-02-7 60.00 NS NS NS ug/l
4-Bromophenyl Phenyl Ether 101-55-3 NS NS NS NS ug/l
2,4-Dimethylphenol 105-67-9 380.0 NS NS NS ug/l
4-Methylphenol 106-44-5 NS NS NS NS ug/l
1,4-Dichlorobenzene 106-46-7 75.00 NS NS NS ug/l
4-Chloroaniline 106-47-8 NS NS NS NS ug/l
bis(2-Chloroisopropyl) ether 108-60-1 1400.0 NS NS NS ug/l
Phenol 108-95-2 300.0 NS NS NS ug/l
Bis(2-Chloroethyl)ether 111-44-4 0.3000 NS NS NS ug/l
Bis(2-Chloroethoxy)methane 111-91-1 NS NS NS NS ug/l
Bis(2-Ethylhexyl)phthalate 117-81-7 6.000 NS NS NS ug/l
Di-n-Octyl Phthalate 117-84-0 NS NS NS NS ug/l
Hexachlorobenzene 118-74-1 0.002800 NS NS NS ug/l
Anthracene 120-12-7 8300.0 NS NS 2100.0 ug/l
1,2,4-Trichlorobenzene 120-82-1 35.00 NS NS NS ug/l
2,4-Dichlorophenol 120-83-2 77.00 NS NS NS ug/l
2,4-Dinitrotoluene 121-14-2 1.100 NS NS NS ug/l
1,2-Diphenylhydrazine 122-66-7 0.3600 NS NS NS ug/l
Pyrene 129-00-0 830.0 NS NS 830.0 ug/l
Dimethyl Phthalate 131-11-3 270000.0 NS NS NS ug/l
Dibenzofuran 132-64-9 NS NS NS NS ug/l
Benzo(g,h,i)Perylene 191-24-2 NS NS NS NS ug/l
Indeno(1,2,3-cd)Pyrene 193-39-5 0.03800 NS NS 0.5000 ug/l
Benzo(b)fluoranthene 205-99-2 0.03800 NS NS 0.5000 ug/l
Fluoranthene 206-44-0 130.0 NS NS 130.0 ug/l
Benzo(k)Fluoranthene 207-08-9 0.03800 NS NS 5.000 ug/l
Acenaphthylene 208-96-8 NS NS NS NS ug/l
Chrysene 218-01-9 0.03800 NS NS 50.00 ug/l
Benzo(a)Pyrene 50-32-8 0.03800 NS NS 0.05000 ug/l

Semi Volatile Organic Compounds by EPA 8270

HUMT-P2S-SW-1-A HUMT-P2S-SW-2-A HUMT-P3-SW-1-A HUMT-P3-SW-2-A HUMT-P3-SW-3-A HUMT-P4-SW-1-A HUMT-P5-SW-1-A

HUMT-P2S-SW(031812)1-A HUMT-P2S-SW(031812)2-A HUMT-P3-SW(031812)1-A HUMT-P3-SW(031812)2-A HUMT-P3-SW(031812)3-A HUMT-P4-SW(031812)1-A HUMT-P5-SW(031812)1-A

3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal Normal

< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U

< 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ- < 0.5 UJ-
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U

< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 30 U < 32 U < 29 U < 30 U < 30 U < 30 U < 29 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

< 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U

< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

2,4-Dinitrophenol 51-28-5 69.00 NS NS NS ug/l
4,6-Dinitro-2-methylphenol 534-52-1 13.00 NS NS NS ug/l
Dibenzo(a,h)Anthracene 53-70-3 0.03800 NS NS NS ug/l
1,3-Dichlorobenzene 541-73-1 320.0 NS NS NS ug/l
Benzo(a)Anthracene 56-55-3 0.03800 NS NS 0.5000 ug/l
4-Chloro-3-Methylphenol 59-50-7 3000.0 NS NS NS ug/l
2,6-Dinitrotoluene 606-20-2 0.5000 NS NS NS ug/l
N-Nitroso-di-n-propylamine 621-64-7 0.05000 NS NS NS ug/l
N-Nitrosodimethylamine 62-75-9 0.006900 NS NS NS ug/l
Hexachloroethane 67-72-1 14.00 NS NS NS ug/l
4-Chlorophenyl Phenyl Ether 7005-72-3 NS NS NS NS ug/l
Isophorone 78-59-1 350.0 NS NS NS ug/l
Acenaphthene 83-32-9 670.0 NS NS 670.0 ug/l
Diethyl Phthalate 84-66-2 17000.0 NS NS NS ug/l
Di-N-Butyl Phthalate 84-74-2 2000.0 NS NS NS ug/l
Phenanthrene 85-01-8 NS NS NS NS ug/l
Butylbenzylphthalate 85-68-7 1500.0 NS NS NS ug/l
N-nitrosodiphenylamine 86-30-6 33.00 NS NS NS ug/l
Fluorene 86-73-7 1100.0 NS NS 1100.0 ug/l
Carbazole 86-74-8 NS NS NS NS ug/l
Hexachloro-1,3-Butadiene 87-68-3 4.400 NS NS NS ug/l
Pentachlorophenol 87-86-5 1.000 5.300 4.000 NS ug/l
2,4,6-Trichlorophenol 88-06-2 14.00 NS NS NS ug/l
2-Nitroaniline 88-74-4 NS NS NS NS ug/l
2-Nitrophenol 88-75-5 NS NS NS NS ug/l
1-Methylnaphthalene 90-12-0 NS NS NS NS ug/l
Naphthalene 91-20-3 100.0 NS NS 100.0 ug/l
2-Methylnaphthalene 91-57-6 NS NS NS NS ug/l
2-Chloronaphthalene 91-58-7 1000.0 NS NS NS ug/l
3,3'-Dichlorobenzidine 91-94-1 0.2100 NS NS NS ug/l
2-Methylphenol(o-Cresol) 95-48-7 NS NS NS NS ug/l
1,2-Dichlorobenzene 95-50-1 420.0 NS NS NS ug/l
2-Chlorophenol 95-57-8 81.00 NS NS NS ug/l
2,4,5-Trichlorophenol 95-95-4 1800.0 NS NS NS ug/l
Nitrobenzene 98-95-3 17.00 NS NS NS ug/l
3-Nitroaniline 99-09-2 NS NS NS NS ug/l

Total Extractable Hydrocarbons ARC-EPH NS NS NS 1000.0 ug/l
Aliphatic (C05-C08).Unadjusted ARC-C5-C8ALIUNA NS NS NS 700.0 ug/l
Aliphatic (C09-C12).Unadjusted ARC-C9-C12ALIUN NS NS NS 1000.0 ug/l
Total Purgeable Hydrocarbons ARC-PPH NS NS NS NS ug/l
C9-C10 Aromatics C9-C10-A NS NS NS 1000.0 ug/l

Petroleum Hydrocarbons by MADEP VPH/EPH

HUMT-P2S-SW-1-A HUMT-P2S-SW-2-A HUMT-P3-SW-1-A HUMT-P3-SW-2-A HUMT-P3-SW-3-A HUMT-P4-SW-1-A HUMT-P5-SW-1-A

HUMT-P2S-SW(031812)1-A HUMT-P2S-SW(031812)2-A HUMT-P3-SW(031812)1-A HUMT-P3-SW(031812)2-A HUMT-P3-SW(031812)3-A HUMT-P4-SW(031812)1-A HUMT-P5-SW(031812)1-A

3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012

1296417 1296417 1296417 1296417 1296417 1296417 1296417

Normal Normal Normal Normal Normal Normal Normal

< 30 U < 32 U < 29 U < 30 U < 30 U < 30 U < 29 U
< 15 U < 16 U < 14 U < 15 U < 15 U < 15 U < 14 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U
< 0.050 U < 0.055 U < 0.050 U < 0.054 U < 0.050 U < 0.052 U < 0.049 U

< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 5 U < 5 U < 5 U < 5 U < 5 U < 5 U < 5 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
< 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U

< 500 U < 500 U < 500 U < 500 U < 500 U < 500 U < 500 U
< 100 U < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
< 100 U < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
< 100 U < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
< 100 U < 100 U < 100 U < 100 U < 100 U < 100 U < 100 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units
Metals By EPA 6010 and EPA 7470A

Aluminum 7429-90-5 NS 750 87 NS ug/l
Iron 7439-89-6 NS NS 1000 NS ug/l
Lead 7439-92-1 15 13980 0.545 NS ug/l
Magnesium 7439-95-4 NS NS NS NS ug/l
Manganese 7439-96-5 NS NS NS NS ug/l
Nickel 7440-02-0 100 145 16.1 NS ug/l
Potassium 7440-09-7 NS NS NS NS ug/l
Silver 7440-22-4 100 0.3740 NS NS ug/l
Sodium 7440-23-5 NS NS NS NS ug/l
Thallium 7440-28-0 0.24 NS NS NS ug/l
Antimony 7440-36-0 5.6 NS NS NS ug/l
Arsenic 7440-38-2 10 340 150 NS ug/l
Barium 7440-39-3 1000 NS NS NS ug/l
Beryllium 7440-41-7 4 NS NS NS ug/l
Cadmium 7440-43-9 5 0.52 0.097 NS ug/l
Chromium 7440-47-3 100 NS NS NS ug/l
Cobalt 7440-48-4 NS NS NS NS ug/l
Copper 7440-50-8 1300 3.79 2.85 NS ug/l
Vanadium 7440-62-2 NS NS NS NS ug/l
Zinc 7440-66-6 2000 37 37 NS ug/l
Calcium 7440-70-2 NS NS NS NS ug/l
Selenium 7782-49-2 50 20 5 NS ug/l
Mercury 7439-97-6 0.05 1.7 0.91 NS ug/l

Pesticides by EPA 8081A
Heptachlor Epoxide 1024-57-3 0.0003900 0.2600 0.003800 NS ug/l
Endosulfan Sulfate 1031-07-8 62.00 NS NS NS ug/l
Aldrin 309-00-2 0.0004900 1.500 NS NS ug/l
Alpha-Bhc 319-84-6 0.02600 NS NS NS ug/l
Beta-Bhc 319-85-7 0.09100 NS NS NS ug/l
Delta-Bhc 319-86-8 0.2000 NS NS NS ug/l
Endosulfan II 33213-65-9 62.00 0.1100 0.05600 NS ug/l
DDT 50-29-3 0.002200 0.5000 0.001000 NS ug/l
alpha-Chlordane 5103-71-9 0.008000 NS NS NS ug/l
Endrin Ketone 53494-70-5 NS NS NS NS ug/l
gamma-Chlordane 5566-34-7 0.008000 NS NS NS ug/l
gamma-BHC (Lindane) 58-89-9 0.2000 0.9500 NS NS ug/l
Dieldrin 60-57-1 0.0005200 0.2400 0.05600 NS ug/l
Endrin 72-20-8 0.05900 0.04300 0.003600 NS ug/l
Methoxychlor 72-43-5 40.00 NS 0.03000 NS ug/l
4,4-DDD 72-54-8 0.003100 NS NS NS ug/l
4,4-DDE 72-55-9 0.002200 NS NS NS ug/l
Endrin Aldehyde 7421-93-4 0.2900 NS NS NS ug/l
Heptachlor 76-44-8 0.0007900 0.2600 0.003800 NS ug/l
Toxaphene 8001-35-2 0.002800 0.7300 0.0002000 NS ug/l
Endosulfan I 959-98-8 62.00 0.1100 0.05600 NS ug/l

Herbicides by EPA 8151A

Location

Sample Name

Date

SDG

Sample Type

HUMT-P6-SW-1-A HUMT-P6-SW-1-A

HUMT-P6-SW(031812)1-A HUMT-P6-SW(031812)1-A-FD

3/18/2012 3/18/2012

1296417 1296417

Normal Field Duplicate

211 90.7  J

257 147 J

< 15.0  U < 15.0  U

21200 20600 

260 J 181 J

0.96 J < 10.0  U

3060 3030 

< 5.0  U < 5.0  U

30300 29700 

< 30.0  U < 30.0  U

< 20.0  U < 20.0  U

8.8  J 12.8  J

83.6  76.4  

< 5.0  U < 5.0  U

< 5.0  U < 5.0  U

1.9  J < 15.0  U

0.69 J 0.65 J

< 10.0  U 1.2  J

< 5.0  U < 5.0  U

< 20.0  U < 20.0  U

74600 72400 

< 20.0  U < 20.0  U

< 0.20 U < 0.20 U

< 0.0098 U < 0.0097 U
< 0.020 U < 0.019 U
< 0.0098 U < 0.0097 U
< 0.0098 U < 0.0097 U
< 0.0098 U < 0.0097 U
< 0.0098 U < 0.0097 U
< 0.020 U < 0.019 U
< 0.020 U < 0.019 U
< 0.0098 U < 0.0097 U
< 0.020 U < 0.019 U
< 0.020 U < 0.019 U
< 0.0098 U < 0.0097 U
< 0.020 U < 0.019 U
< 0.020 U < 0.019 U
< 0.098 U < 0.097 U
< 0.020 U < 0.019 U
< 0.020 U < 0.019 U
< 0.098 U < 0.097 U
< 0.0098 U < 0.0097 U

< 2.9 U < 2.9 U
< 0.0098 U < 0.0097 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

Dinoseb 88-85-7 7.000 NS NS NS ug/l
2,4,5-TP 93-72-1 10.00 NS NS NS ug/l
2,4,5-T 93-76-5 70.00 NS NS NS ug/l
Dichlorophenoxy Acetic Acid, 2,4- 94-75-7 70.00 NS NS NS ug/l

Ethylbenzene 100-41-4 530.0 NS NS 700.0 ug/l
Styrene 100-42-5 100.0 NS NS NS ug/l
cis-1,3-Dichloropropene 10061-01-5 3.400 NS NS NS ug/l
trans-1,3-Dichloropropene 10061-02-6 2.000 NS NS NS ug/l
N-Propylbenzene 103-65-1 NS NS NS NS ug/l
N-Butylbenzene 104-51-8 NS NS NS NS ug/l
4-Chlorotoluene 106-43-4 NS NS NS NS ug/l
1,4-Dichlorobenzene 106-46-7 75.00 NS NS NS ug/l
1,2-Dibromoethane (EDB) 106-93-4 0.004000 NS NS 0.004000 ug/l
Allyl chloride 107-05-1 NS NS NS NS ug/l
1,2-Dichloroethane 107-06-2 3.800 NS NS 4.000 ug/l
4-Methyl-2-pentanone (MIBK) 108-10-1 NS NS NS NS ug/l
1,3,5-Trimethylbenzene 108-67-8 NS NS NS NS ug/l
Bromobenzene 108-86-1 NS NS NS NS ug/l
Toluene 108-88-3 1000.0 NS NS 1000.0 ug/l
Chlorobenzene 108-90-7 100.0 NS NS NS ug/l
Tetrahydrofuran 109-99-9 NS NS NS NS ug/l
1,2,4-Trichlorobenzene 120-82-1 35.00 NS NS NS ug/l
Chlorodibromomethane 124-48-1 4.000 NS NS NS ug/l
Tetrachloroethene 127-18-4 5.000 NS NS NS ug/l
Xylenes, Total 1330-20-7 10000.0 NS NS 10000.0 ug/l
sec-Butylbenzene 135-98-8 NS NS NS NS ug/l
1,3-Dichloropropane 142-28-9 NS NS NS NS ug/l
cis-1,2-Dichloroethene 156-59-2 70.00 NS NS NS ug/l
trans-1,2-Dichloroethene 156-60-5 100.0 NS NS NS ug/l
Methyl-Tert-Butylether 1634-04-4 30.00 NS NS 30.00 ug/l
1,3-Dichlorobenzene 541-73-1 320.0 NS NS NS ug/l
Carbon Tetrachloride 56-23-5 2.300 NS NS NS ug/l
1,1-Dichloropropene 563-58-6 NS NS NS NS ug/l
2,2-Dichloropropane 594-20-7 NS NS NS NS ug/l
Diethyl ether (Ethyl ether) 60-29-7 NS NS NS NS ug/l
1,1,1,2-Tetrachloroethane 630-20-6 NS NS NS NS ug/l
Acetone 67-64-1 NS NS NS NS ug/l
Chloroform 67-66-3 57.00 NS NS NS ug/l
Benzene 71-43-2 5.000 NS NS 5.000 ug/l
1,1,1-Trichloroethane 71-55-6 200.0 NS NS NS ug/l
Bromomethane 74-83-9 47.00 NS NS NS ug/l
Chloromethane 74-87-3 30.00 NS NS NS ug/l
Dibromomethane 74-95-3 NS NS NS NS ug/l
Bromochloromethane 74-97-5 NS NS NS NS ug/l
Chloroethane 75-00-3 NS NS NS NS ug/l
Vinyl Chloride 75-01-4 0.2500 NS NS NS ug/l
Methylene Chloride 75-09-2 5.000 NS NS NS ug/l
Tribromomethane 75-25-2 43.00 NS NS NS ug/l
Bromodichloromethane 75-27-4 5.500 NS NS NS ug/l
1,1-Dichloroethane 75-34-3 NS NS NS NS ug/l

Volatile Organic Compounds by EPA 8260B

HUMT-P6-SW-1-A HUMT-P6-SW-1-A

HUMT-P6-SW(031812)1-A HUMT-P6-SW(031812)1-A-FD

3/18/2012 3/18/2012

1296417 1296417

Normal Field Duplicate

< 0.49 U < 0.49 U
< 0.049 U < 0.049 U
< 0.049 U < 0.049 U
< 0.49 U < 0.49 U

< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 5.0 U < 5.0 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 5.0 U < 5.0 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 5.0 U < 5.0 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

1,1-Dichloroethene 75-35-4 0.5700 NS NS NS ug/l
Dichlorofluoromethane 75-43-4 NS NS NS NS ug/l
Trichlorofluoromethane (CFC-11) 75-69-4 10000.0 NS NS NS ug/l
Dichlorodifluoromethane (CFC-12) 75-71-8 1000.0 NS NS NS ug/l
1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS NS NS ug/l
1,2-Dichloropropane 78-87-5 5.000 NS NS NS ug/l
2-Butanone (MEK) 78-93-3 NS NS NS NS ug/l
1,1,2-Trichloroethane 79-00-5 3.000 NS NS NS ug/l
Trichloroethene 79-01-6 5.000 NS NS NS ug/l
1,1,2,2-Tetrachloroethane 79-34-5 1.700 NS NS NS ug/l
1,2,3-Trichlorobenzene 87-61-6 NS NS NS NS ug/l
Hexachloro-1,3-Butadiene 87-68-3 4.400 NS NS NS ug/l
Naphthalene 91-20-3 100.0 NS NS 100.0 ug/l
1,2-Dichlorobenzene 95-50-1 420.0 NS NS NS ug/l
1,2,4-Trimethylbenzene 95-63-6 NS NS NS NS ug/l
1,2-Dibromo-3-Chloropropane 96-12-8 0.2000 NS NS NS ug/l
1,2,3-Trichloropropane 96-18-4 NS NS NS NS ug/l
Tert-Butylbenzene 98-06-6 NS NS NS NS ug/l
Isopropylbenzene (Cumene) 98-82-8 NS NS NS NS ug/l
p-Isopropyltoluene 99-87-6 NS NS NS NS ug/l

4-Nitroaniline 100-01-6 NS NS NS NS ug/l
4-Nitrophenol 100-02-7 60.00 NS NS NS ug/l
4-Bromophenyl Phenyl Ether 101-55-3 NS NS NS NS ug/l
2,4-Dimethylphenol 105-67-9 380.0 NS NS NS ug/l
4-Methylphenol 106-44-5 NS NS NS NS ug/l
1,4-Dichlorobenzene 106-46-7 75.00 NS NS NS ug/l
4-Chloroaniline 106-47-8 NS NS NS NS ug/l
bis(2-Chloroisopropyl) ether 108-60-1 1400.0 NS NS NS ug/l
Phenol 108-95-2 300.0 NS NS NS ug/l
Bis(2-Chloroethyl)ether 111-44-4 0.3000 NS NS NS ug/l
Bis(2-Chloroethoxy)methane 111-91-1 NS NS NS NS ug/l
Bis(2-Ethylhexyl)phthalate 117-81-7 6.000 NS NS NS ug/l
Di-n-Octyl Phthalate 117-84-0 NS NS NS NS ug/l
Hexachlorobenzene 118-74-1 0.002800 NS NS NS ug/l
Anthracene 120-12-7 8300.0 NS NS 2100.0 ug/l
1,2,4-Trichlorobenzene 120-82-1 35.00 NS NS NS ug/l
2,4-Dichlorophenol 120-83-2 77.00 NS NS NS ug/l
2,4-Dinitrotoluene 121-14-2 1.100 NS NS NS ug/l
1,2-Diphenylhydrazine 122-66-7 0.3600 NS NS NS ug/l
Pyrene 129-00-0 830.0 NS NS 830.0 ug/l
Dimethyl Phthalate 131-11-3 270000.0 NS NS NS ug/l
Dibenzofuran 132-64-9 NS NS NS NS ug/l
Benzo(g,h,i)Perylene 191-24-2 NS NS NS NS ug/l
Indeno(1,2,3-cd)Pyrene 193-39-5 0.03800 NS NS 0.5000 ug/l
Benzo(b)fluoranthene 205-99-2 0.03800 NS NS 0.5000 ug/l
Fluoranthene 206-44-0 130.0 NS NS 130.0 ug/l
Benzo(k)Fluoranthene 207-08-9 0.03800 NS NS 5.000 ug/l
Acenaphthylene 208-96-8 NS NS NS NS ug/l
Chrysene 218-01-9 0.03800 NS NS 50.00 ug/l
Benzo(a)Pyrene 50-32-8 0.03800 NS NS 0.05000 ug/l

Semi Volatile Organic Compounds by EPA 8270

HUMT-P6-SW-1-A HUMT-P6-SW-1-A

HUMT-P6-SW(031812)1-A HUMT-P6-SW(031812)1-A-FD

3/18/2012 3/18/2012

1296417 1296417

Normal Field Duplicate

< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U

< 0.5 UJ- < 0.5 UJ-
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 5.0 U < 5.0 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 1.0 U < 1.0 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U
< 0.5 U < 0.5 U

< 1 U < 1 U
< 31 U < 31 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 5 U < 5 U
< 5 U < 5 U

< 0.5 U < 0.5 U
< 0.051 U < 0.051 U

< 1 U < 1 U
< 1 U < 1 U
< 5 U < 5 U
< 1 U < 1 U

< 0.051 U < 0.051 U
< 5 U < 5 U
< 1 U < 1 U

< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
< 0.051 U < 0.051 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

Chemical
Chemical Registry 

Number

DEQ’s Circular DEQ-7 
Montana Numeric Water 

Quality Standards -  
Human Health - Surface 

Water

DEQ-7 Aquatic 
Life Standards  - 

Acute

DEQ-7 Aquatic 
Life Standards  - 

Chronic

Tier 1 
Groundwater 
RBSLs and 

Standards Table Units

Location

Sample Name

Date

SDG

Sample Type

2,4-Dinitrophenol 51-28-5 69.00 NS NS NS ug/l
4,6-Dinitro-2-methylphenol 534-52-1 13.00 NS NS NS ug/l
Dibenzo(a,h)Anthracene 53-70-3 0.03800 NS NS NS ug/l
1,3-Dichlorobenzene 541-73-1 320.0 NS NS NS ug/l
Benzo(a)Anthracene 56-55-3 0.03800 NS NS 0.5000 ug/l
4-Chloro-3-Methylphenol 59-50-7 3000.0 NS NS NS ug/l
2,6-Dinitrotoluene 606-20-2 0.5000 NS NS NS ug/l
N-Nitroso-di-n-propylamine 621-64-7 0.05000 NS NS NS ug/l
N-Nitrosodimethylamine 62-75-9 0.006900 NS NS NS ug/l
Hexachloroethane 67-72-1 14.00 NS NS NS ug/l
4-Chlorophenyl Phenyl Ether 7005-72-3 NS NS NS NS ug/l
Isophorone 78-59-1 350.0 NS NS NS ug/l
Acenaphthene 83-32-9 670.0 NS NS 670.0 ug/l
Diethyl Phthalate 84-66-2 17000.0 NS NS NS ug/l
Di-N-Butyl Phthalate 84-74-2 2000.0 NS NS NS ug/l
Phenanthrene 85-01-8 NS NS NS NS ug/l
Butylbenzylphthalate 85-68-7 1500.0 NS NS NS ug/l
N-nitrosodiphenylamine 86-30-6 33.00 NS NS NS ug/l
Fluorene 86-73-7 1100.0 NS NS 1100.0 ug/l
Carbazole 86-74-8 NS NS NS NS ug/l
Hexachloro-1,3-Butadiene 87-68-3 4.400 NS NS NS ug/l
Pentachlorophenol 87-86-5 1.000 5.300 4.000 NS ug/l
2,4,6-Trichlorophenol 88-06-2 14.00 NS NS NS ug/l
2-Nitroaniline 88-74-4 NS NS NS NS ug/l
2-Nitrophenol 88-75-5 NS NS NS NS ug/l
1-Methylnaphthalene 90-12-0 NS NS NS NS ug/l
Naphthalene 91-20-3 100.0 NS NS 100.0 ug/l
2-Methylnaphthalene 91-57-6 NS NS NS NS ug/l
2-Chloronaphthalene 91-58-7 1000.0 NS NS NS ug/l
3,3'-Dichlorobenzidine 91-94-1 0.2100 NS NS NS ug/l
2-Methylphenol(o-Cresol) 95-48-7 NS NS NS NS ug/l
1,2-Dichlorobenzene 95-50-1 420.0 NS NS NS ug/l
2-Chlorophenol 95-57-8 81.00 NS NS NS ug/l
2,4,5-Trichlorophenol 95-95-4 1800.0 NS NS NS ug/l
Nitrobenzene 98-95-3 17.00 NS NS NS ug/l
3-Nitroaniline 99-09-2 NS NS NS NS ug/l

Total Extractable Hydrocarbons ARC-EPH NS NS NS 1000.0 ug/l
Aliphatic (C05-C08).Unadjusted ARC-C5-C8ALIUNA NS NS NS 700.0 ug/l
Aliphatic (C09-C12).Unadjusted ARC-C9-C12ALIUN NS NS NS 1000.0 ug/l
Total Purgeable Hydrocarbons ARC-PPH NS NS NS NS ug/l
C9-C10 Aromatics C9-C10-A NS NS NS 1000.0 ug/l

Petroleum Hydrocarbons by MADEP VPH/EPH

HUMT-P6-SW-1-A HUMT-P6-SW-1-A

HUMT-P6-SW(031812)1-A HUMT-P6-SW(031812)1-A-FD

3/18/2012 3/18/2012

1296417 1296417

Normal Field Duplicate

< 31 U < 31 U
< 15 U < 15 U

< 0.051 U < 0.051 U
< 1 U < 1 U

< 0.051 U < 0.051 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 5 U < 5 U
< 5 U < 5 U
< 1 U < 1 U
< 1 U < 1 U

< 0.051 U < 0.051 U
< 5 U < 5 U
< 5 U < 5 U

< 0.051 U < 0.051 U
< 5 U < 5 U
< 1 U < 1 U

< 0.051 U < 0.051 U
< 1 U < 1 U
< 1 U < 1 U
< 5 U < 5 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U

< 0.051 U < 0.051 U
< 0.051 U < 0.051 U

< 0.051 UJ- < 0.051 U
< 1 U < 1 U
< 5 U < 5 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U
< 1 U < 1 U

< 500 U < 500 U
< 100 U < 100 U
< 100 U < 100 U
< 100 U < 100 U
< 100 U < 100 U
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Table 2

Huntley Channel Assessment - Surface Water Sample Analytical Results

Silvertip Pipeline Incident Response

1 Exceedence of the DEQ-7 Aquatic Life Standards  - Acute are shaded gray

9 Exceedences of the DEQ-7 Aquatic Life Standards  - Chronic are outlined

There are no Exceedences of the Tier 1 Groundwater RBSLs and Standards Table

Notes:

U    The compound was not detected above the reported detection limit

J- The compound was positively identified; however, the associated numerical value is an estimated concentration only
UJ-    The compound was not detected above the reported sample quantitation limit.  However, the reported limit is estimated with a potential low bias.

SDG    Sample Delivery Group

RBSLs    Risk based Screen Levels

<    Less Than

8 Exceedences of the DEQ’s Circular DEQ-7 Montana Numeric Water Quality Standards -  Human Health - Surface Water are boldfaced

NS    No Screening Level

---    Not sampled

ug/l    microgram/liter

mg/l    milligram/liter

6/20/2012
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Table 3

Huntley Channel Assessment - Sediment Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SE-1-A HUMT-P1-SE-1-A HUMT-P1-SE-2-A HUMT-P1-SE-3-A HUMT-P3-SE-1-A HUMT-P3-SE-2-A HUMT-P3-SE-2-A HUMT-P5-SE-1-A HUMT-P6-SE-1-A
HUMT-P0-SE(0.0-0.3)1-A HUMT-P1-SE(0.0-0.5)1-A HUMT-P1-SE(0.0-0.5)2-A HUMT-P1-SE(0.0-0.2)3-A HUMT-P3-SE(0.0-0.2)1-A HUMT-P3-SE(0.0-0.5)2-A HUMT-P3-SE(0.0-0.5)2-A-FD HUMT-P5-SE(0.0-0.2)1-A HUMT-P6-SE(0.0-0.3)1-A

3/17/2012 3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012
0 0 0 0 0 0 0 0 0

0.3 0.5 0.5 0.2 0.2 0.5 0.5 0.2 0.3
1296396 1296396 1296396 1296396 1296396 1296396 1296396 1296396 1296396
Normal Normal Normal Normal Normal Normal Field Duplicate Normal Normal

Chemical

Chemical 
Registry 
Number

USEPA Freshwater 
Sediment Screening 

Benchmarks

NOAA Screening 
Quick Reference 

Tables - 
Freshwater 
Sediment

Residential Risk-Based 
Screening Levels 

(RBSLs) - Tier 1 Surface 
Soil (0-2')   (Montana 

Tier 1 Risk-Based 
Corrective Action 

Guidance for Petroleum 
Releases) Unit

Aluminum 7429-90-5 NS 25,500 NS mg/kg 14700 9040 8420 11200 12800 13700 11600 6960 11300 
Antimony 7440-36-0 2.000 NS NS mg/kg < 3.13 UJ- < 2.53 UJ- < 2.68 UJ- < 2.92 UJ- < 3.04 UJ- < 2.82 UJ- < 2.81 UJ- < 2.74 UJ- < 2.73 UJ-
Arsenic 7440-38-2 9.800 NS NS mg/kg 12.4 11.1 10.8 12.1 19.6 17.2 15.9 10.8 16.2 
Barium 7440-39-3 NS NS NS mg/kg 190 132 124 153 189 191 166 104 158 
Beryllium 7440-41-7 NS NS NS mg/kg 0.652 J 0.384 J 0.366 J 0.506 J 0.608 J 0.611 J 0.551 J 0.307 J 0.511 J
Cadmium 7440-43-9 0.9900 NS NS mg/kg 0.714 J 0.461 J 0.483 J 0.553 J 0.663 J 0.614 J 0.596 J 0.422 J 0.552 J
Calcium 7440-70-2 NS NS NS mg/kg 11600 8470 7660 11300 14600 13100 13300 6050 10600 
Chromium 7440-47-3 43.40 NS NS mg/kg 37.8 21.1 20.0 26.4 29.6 30.0 26.7 17.0 24.9 
Cobalt 7440-48-4 50.00 NS NS mg/kg 9.97 6.18 5.91 7.54 8.83 8.95 7.89 5.05 8.00 
Copper 7440-50-8 31.60 NS NS mg/kg 21.5 10.4 10.7 13.7 17.6 17.3 16.1 9.60 27.1 
Iron 7439-89-6 20000.0 NS NS mg/kg 24900 16100 16100 19000 21000 22200 19100 14300 19300 
Lead 7439-92-1 35.80 NS NS mg/kg 10.8 7.18 7.92 8.82 10.3 10.7 9.23 6.73 9.39 
Magnesium 7439-95-4 NS NS NS mg/kg 8450 4850 4250 6370 7690 7700 6880 3380 6120 
Manganese 7439-96-5 460.0 NS NS mg/kg 375 268 387 292 691 351 317 495 448 
Nickel 7440-02-0 22.70 NS NS mg/kg 24.1 14.2 12.9 17.8 20.8 21.4 19.4 10.7 18.5 
Potassium 7440-09-7 NS NS NS mg/kg 2200 J+ 1260 J+ 1140 J+ 1700 J+ 2090 J+ 2080 J+ 1840 J+ 890 J+ 1660 J+
Selenium 7782-49-2 2.000 NS NS mg/kg < 3.13 U < 2.53 U < 2.68 U < 2.92 U < 3.04 U < 2.82 U < 2.81 U < 2.74 U < 2.73 U
Silver 7440-22-4 1.000 NS NS mg/kg 0.149 J < 0.632 U < 0.671 U < 0.729 U 0.199 J < 0.704 U < 0.703 U < 0.686 U 0.138 J
Sodium 7440-23-5 NS NS NS mg/kg 697 577 606 585 537 685 542 533 580 
Thallium 7440-28-0 NS NS NS mg/kg 0.656 J 0.908 J < 4.02 U 1.24 J < 4.56 U 1.34 J 0.727 J < 4.11 U 0.702 J
Vanadium 7440-62-2 NS NS NS mg/kg 64.2 39.5 39.7 46.4 48.4 52.1 44.4 35.7 42.6 
Zinc 7440-66-6 121.0 NS NS mg/kg 57.0 35.2 34.8 45.8 50.7 51.4 47.4 28.6 45.3 
Mercury 7439-97-6 0.1800 NS NS mg/kg 0.0192 J- 0.0137 J- < 0.133 UJ- 0.0118 J- 0.0233 J- 0.137 J- 0.0118 J- 0.0109 J- < 0.138 UJ-

4,4-DDD 72-54-8 0.004880 NA NS mg/kg < 0.0027 U < 0.0022 U < 0.0024 U < 0.0025 U < 0.0026 U < 0.0025 UJ < 0.0024 U < 0.0024 U < 0.0024 U
4,4-DDE 72-55-9 0.003160 NA NS mg/kg < 0.0027 U 0.00078 J < 0.0024 U < 0.0025 U < 0.0026 U < 0.0025 UJ < 0.0024 U < 0.0024 U < 0.0024 U
Aldrin 309-00-2 0.002000 NS NS mg/kg 0.00068 J 0.00084 J < 0.0012 U 0.0015 0.0023 0.0023 J- 0.00051 J < 0.0012 U 0.00046 J
Alpha-Bhc 319-84-6 0.006000 NS NS mg/kg < 0.0013 U < 0.0011 U < 0.0012 U < 0.0012 U < 0.0013 U  R < 0.0012 U < 0.0012 U < 0.0012 U
alpha-Chlordane 5103-71-9 NS NS NS mg/kg < 0.0013 U < 0.0035 U < 0.0012 U < 0.0013 U < 0.0013 U < 0.022 UJ < 0.0012 U < 0.0012 U 0.00078 J
Beta-Bhc 319-85-7 0.005000 NS NS mg/kg < 0.0030 U < 0.0033 U < 0.0029 U < 0.0037 U < 0.0040 U < 0.0047 U < 0.0055 U < 0.0032 U < 0.0064 U
DDT 50-29-3 NS 0.00119 NS mg/kg < 0.0027 U < 0.0022 U < 0.0024 U < 0.0025 U < 0.0026 U 0.00059 J < 0.0024 U < 0.0024 U < 0.0024 U
Delta-Bhc 319-86-8 6.400 NS NS mg/kg < 0.0013 U 0.0091 0.0034 0.0096 0.012  R < 0.0012 U 0.0030 < 0.0045 U
Dieldrin 60-57-1 0.001900 NA NS mg/kg < 0.0027 U < 0.0022 U 0.00090 J 0.0022 J 0.0018 J < 0.0025 UJ < 0.0024 U < 0.0024 U 0.0014 J
Endosulfan I 959-98-8 0.002900 NS NS mg/kg < 0.0013 U 0.0011 J 0.00059 J 0.0013 0.0020 0.0044 J- 0.00059 J 0.00036 J 0.0013 
Endosulfan II 33213-65-9 0.01400 NS NS mg/kg < 0.0027 U < 0.0022 U < 0.0024 U < 0.0025 U < 0.0026 U < 0.0025 UJ < 0.0024 U < 0.0024 U < 0.0024 U
Endosulfan Sulfate 1031-07-8 0.005400 NS NS mg/kg < 0.0027 U < 0.0022 U 0.00063 J+ < 0.0025 U < 0.0026 U < 0.0025 UJ < 0.0024 U < 0.0024 U < 0.0024 U
Endrin 72-20-8 0.002220 NA NS mg/kg < 0.0027 U < 0.0022 U < 0.0024 U < 0.0025 U < 0.0026 U 0.0015 J < 0.0024 U < 0.0024 U < 0.0024 U
Endrin Aldehyde 7421-93-4 NS NS NS mg/kg < 0.0027 U < 0.0022 U 0.00066 J 0.00094 J 0.00094 J < 0.0025 UJ < 0.0024 U < 0.0024 U < 0.0024 U
Endrin Ketone 53494-70-5 NS NS NS mg/kg < 0.0029 U < 0.0023 U < 0.0025 U < 0.0027 U < 0.0028 U < 0.0026 UJ < 0.0026 U < 0.0025 U < 0.0025 U
gamma-BHC (Lindane) 58-89-9 0.002370 NA NS mg/kg < 0.0013 U < 0.0011 U < 0.0012 U < 0.0012 U < 0.0020 U < 0.0047 UJ < 0.0012 U < 0.0012 U < 0.0012 U
gamma-Chlordane 5566-34-7 NS NS NS mg/kg < 0.0013 U < 0.0011 U < 0.0012 U < 0.0012 U < 0.0013 U 0.00052 J < 0.0012 U < 0.0012 U < 0.0012 U
Heptachlor 76-44-8 0.06800 NS NS mg/kg 0.00097 J 0.0013 0.00055 J 0.0035 0.0051 J < 0.0019 UJ 0.00088 J < 0.0012 U 0.0013 
Heptachlor Epoxide 1024-57-3 0.002470 NA NS mg/kg 0.00028 J < 0.0052 U 0.0030 < 0.0085 U 0.015 < 0.026 UJ 0.0025 < 0.0021 U < 0.0045 U
Methoxychlor 72-43-5 0.01870 NS NS mg/kg < 0.013 U < 0.011 U < 0.012 U < 0.012 U < 0.013 U 0.0030 J- < 0.012 U < 0.012 U < 0.012 U
Toxaphene 8001-35-2 0.0001000 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.048 U < 0.047 U < 0.046 U < 0.046 U

2,4,5-T 93-76-5 12.30 NS NS mg/kg < 0.0027 U < 0.0022 U < 0.0024 U < 0.0025 U < 0.0026 U < 0.0025 U < 0.0024 U < 0.0024 U < 0.0024 U
2,4,5-TP 93-72-1 0.6750 NS NS mg/kg < 0.0027 U < 0.0022 U < 0.0024 U < 0.0025 U < 0.0026 U < 0.0025 U < 0.0024 U < 0.0024 U < 0.0024 U
Dichlorophenoxy Acetic Acid, 2,4- 94-75-7 NS NS NS mg/kg < 0.057 U < 0.047 U < 0.05 U < 0.053 U < 0.055 U < 0.053 U < 0.051 U < 0.05 U < 0.05 U
Dinoseb 88-85-7 0.0006110 NS NS mg/kg < 0.038 U < 0.031 U < 0.033 U < 0.035 U < 0.037 U < 0.035 U < 0.034 U < 0.033 U < 0.033 U

1,1,1,2-Tetrachloroethane 630-20-6 NS NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,1,1-Trichloroethane 71-55-6 0.03020 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,1,2,2-Tetrachloroethane 79-34-5 1.360 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,1,2-Trichloroethane 79-00-5 1.240 NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,1,2-Trichlorotrifluoroethane 76-13-1 NS NS NS mg/kg < 0.016 U < 0.012 U < 0.013 U < 0.013 U < 0.015 U < 0.015 U < 0.013 U < 0.014 U < 0.013 U
1,1-Dichloroethane 75-34-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,1-Dichloroethene 75-35-4 0.03100 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,1-Dichloropropene 563-58-6 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2,3-Trichlorobenzene 87-61-6 0.8580 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2,3-Trichloropropane 96-18-4 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2,4-Trichlorobenzene 120-82-1 2.100 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2,4-Trimethylbenzene 95-63-6 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2-Dibromo-3-Chloropropane 96-12-8 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2-Dibromoethane (EDB) 106-93-4 NS NS NA mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2-Dichlorobenzene 95-50-1 0.01650 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2-Dichloroethane 107-06-2 NS NS NA mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,2-Dichloropropane 78-87-5 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,3,5-Trichlorobenzene 108-70-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,3-Dichlorobenzene 541-73-1 4.430 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,3-Dichloropropane 142-28-9 NS NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
1,4-Dichlorobenzene 106-46-7 0.5990 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
2,2-Dichloropropane 594-20-7 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
2-Butanone (MEK) 78-93-3 NS NS NS mg/kg 0.008 J < 0.012 U < 0.013 U < 0.013 U < 0.015 U < 0.015 UJ 0.007 J < 0.014 U < 0.013 U
4-Chlorotoluene 106-43-4 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
4-Methyl-2-pentanone (MIBK) 108-10-1 NS NS NS mg/kg < 0.016 U < 0.012 U < 0.013 U < 0.013 U < 0.015 U < 0.015 U < 0.013 U < 0.014 U < 0.013 U
Acetone 67-64-1 NS NS NS mg/kg 0.046 0.017 J 0.026 J 0.015 J 0.012 J 0.026 J+ 0.038 < 0.027 U 0.014 J
Allyl chloride 107-05-1 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Benzene 71-43-2 NS NS NA mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U

Sample Type

Metals By EPA 6010 and EPA 7471A

Volatile Organic Compounds by EPA 8260B

Pesticides by EPA 8081A

Herbicides by EPA 8151A

Location
Sample  Name

Date
Start Depth (ft)

End Depth (ft)
SDG
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Table 3

Huntley Channel Assessment - Sediment Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SE-1-A HUMT-P1-SE-1-A HUMT-P1-SE-2-A HUMT-P1-SE-3-A HUMT-P3-SE-1-A HUMT-P3-SE-2-A HUMT-P3-SE-2-A HUMT-P5-SE-1-A HUMT-P6-SE-1-A
HUMT-P0-SE(0.0-0.3)1-A HUMT-P1-SE(0.0-0.5)1-A HUMT-P1-SE(0.0-0.5)2-A HUMT-P1-SE(0.0-0.2)3-A HUMT-P3-SE(0.0-0.2)1-A HUMT-P3-SE(0.0-0.5)2-A HUMT-P3-SE(0.0-0.5)2-A-FD HUMT-P5-SE(0.0-0.2)1-A HUMT-P6-SE(0.0-0.3)1-A

3/17/2012 3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012
0 0 0 0 0 0 0 0 0

0.3 0.5 0.5 0.2 0.2 0.5 0.5 0.2 0.3
1296396 1296396 1296396 1296396 1296396 1296396 1296396 1296396 1296396
Normal Normal Normal Normal Normal Normal Field Duplicate Normal Normal

Chemical

Chemical 
Registry 
Number

USEPA Freshwater 
Sediment Screening 

Benchmarks

NOAA Screening 
Quick Reference 

Tables - 
Freshwater 
Sediment

Residential Risk-Based 
Screening Levels 

(RBSLs) - Tier 1 Surface 
Soil (0-2')   (Montana 

Tier 1 Risk-Based 
Corrective Action 

Guidance for Petroleum 
Releases) Unit

Sample Type

Location
Sample  Name

Date
Start Depth (ft)

End Depth (ft)
SDG

Bromobenzene 108-86-1 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Bromochloromethane 74-97-5 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Bromodichloromethane 75-27-4 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Bromomethane 74-83-9 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Carbon Tetrachloride 56-23-5 0.06420 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Chlorobenzene 108-90-7 0.008420 NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Chlorodibromomethane 124-48-1 NS NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Chloroethane 75-00-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Chloroform 67-66-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Chloromethane 74-87-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
cis-1,2-Dichloroethene 156-59-2 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
cis-1,3-Dichloropropene 10061-01-5 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Dibromomethane 74-95-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Dichlorodifluoromethane (CFC-12) 75-71-8 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Dichlorofluoromethane 75-43-4 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Diethyl ether (Ethyl ether) 60-29-7 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Ethylbenzene 100-41-4 1.100 NS NA mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Hexachloro-1,3-Butadiene 87-68-3 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 UJ < 0.006 U < 0.007 U < 0.006 U
Isopropylbenzene (Cumene) 98-82-8 0.08600 NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Methylene Chloride 75-09-2 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Methyl-Tert-Butylether 1634-04-4 NS NS NA mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Naphthalene 91-20-3 0.1760 NA NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
N-Butylbenzene 104-51-8 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
N-Propylbenzene 103-65-1 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
p-Isopropyltoluene 99-87-6 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
sec-Butylbenzene 135-98-8 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Styrene 100-42-5 0.5590 NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Tert-Butylbenzene 98-06-6 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Tetrachloroethene 127-18-4 0.4680 NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Tetrahydrofuran 109-99-9 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Toluene 108-88-3 NS NS NA mg/kg 0.005 J- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
trans-1,2-Dichloroethene 156-60-5 1.050 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
trans-1,3-Dichloropropene 10061-02-6 NS NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Tribromomethane 75-25-2 0.6540 NS NS mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Trichloroethene 79-01-6 0.09690 NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Trichlorofluoromethane (CFC-11) 75-69-4 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Vinyl Chloride 75-01-4 NS NS NS mg/kg < 0.008 U < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U
Xylenes, Total 1330-20-7 0.0252 NS NA mg/kg < 0.008 UJ- < 0.006 U < 0.007 U < 0.006 U < 0.007 U < 0.007 U < 0.006 U < 0.007 U < 0.006 U

1,2,4-Trichlorobenzene 120-82-1 2.100 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
1,2-Dichlorobenzene 95-50-1 0.01650 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
1,2-Diphenylhydrazine 122-66-7 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
1,3-Dichlorobenzene 541-73-1 4.430 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
1,4-Dichlorobenzene 106-46-7 0.5990 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
1-Methylnaphthalene 90-12-0 NS NS NS mg/kg 0.018 0.0050 0.0036 J 0.0067 < 0.052 U 0.016 0.0095 0.0030 J 0.0051 
2,4,5-Trichlorophenol 95-95-4 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2,4,6-Trichlorophenol 88-06-2 0.2130 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2,4-Dichlorophenol 120-83-2 0.1170 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2,4-Dimethylphenol 105-67-9 0.02900 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2,4-Dinitrophenol 51-28-5 NS NS NS mg/kg < 1.6 U < 1.3 U < 1.4 U < 1.5 U < 1.5 U < 1.5 U < 1.4 U < 1.4 U < 1.4 U
2,4-Dinitrotoluene 121-14-2 0.04160 NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
2,6-Dinitrotoluene 606-20-2 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2-Chloronaphthalene 91-58-7 NS NS NS mg/kg < 0.052 U < 0.042 U < 0.045 U < 0.048 U < 0.05 U < 0.048 U < 0.047 U < 0.046 U < 0.045 U
2-Chlorophenol 95-57-8 0.03120 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2-Methylnaphthalene 91-57-6 0.02020 NS NS mg/kg 0.021 0.0066 0.0045 J 0.0089 0.022 J 0.014 J- 0.012 0.0033 J 0.0066 
2-Methylphenol(o-Cresol) 95-48-7 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2-Nitroaniline 88-74-4 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
2-Nitrophenol 88-75-5 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
3,3'-Dichlorobenzidine 91-94-1 0.1270 NS NS mg/kg < 0.53 U < 0.43 U < 0.46 U < 0.49 U < 0.51 U < 0.49 U < 0.47 U < 0.46 U < 0.46 U
3-Nitroaniline 99-09-2 NS NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
4,6-Dinitro-2-methylphenol 534-52-1 NS NS NS mg/kg < 0.79 U < 0.64 U < 0.69 U < 0.73 U < 0.76 U < 0.73 U < 0.71 U < 0.69 U < 0.68 U
4-Bromophenyl Phenyl Ether 101-55-3 1.230 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
4-Chloro-3-Methylphenol 59-50-7 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
4-Chloroaniline 106-47-8 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
4-Chlorophenyl Phenyl Ether 7005-72-3 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
4-Methylphenol 106-44-5 0.6700 NS NS mg/kg 0.043 J < 0.043 U 0.036 J < 0.049 U < 0.051 U 0.058 0.041 J < 0.046 U < 0.046 U
4-Nitroaniline 100-01-6 NS NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
4-Nitrophenol 100-02-7 NS NS NS mg/kg < 0.79 U < 0.64 U < 0.69 U < 0.73 U < 0.76 U < 0.73 U < 0.71 U < 0.69 U < 0.68 U
Acenaphthene 83-32-9 0.006700 NS NA mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U < 0.0049 U < 0.0047 U < 0.0047 U < 0.0046 U
Acenaphthylene 208-96-8 0.005900 NS NS mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U < 0.0049 U < 0.0047 U < 0.0047 U < 0.0046 U
Anthracene 120-12-7 0.05720 NA NA mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U < 0.0049 U < 0.0047 U < 0.0047 U < 0.0046 U
Benzo(a)Anthracene 56-55-3 0.1080 NA NA mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U 0.0024 J 0.0026 J < 0.0047 U < 0.0046 U
Benzo(a)Pyrene 50-32-8 0.1500 NA NA mg/kg 0.0030 J < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U 0.0027 J 0.0027 J < 0.0047 U < 0.0046 U
Benzo(b)fluoranthene 205-99-2 NS NS NA mg/kg 0.0047 J 0.0026 J < 0.0046 U 0.0028 J < 0.052 U 0.0041 J 0.0047 J 0.0023 J < 0.0046 U
Benzo(g,h,i)Perylene 191-24-2 0.1700 NS NS mg/kg 0.0058 0.0030 J 0.0019 J 0.0031 J < 0.052 U 0.0057 0.0053 < 0.0047 U 0.0025 J
Benzo(k)Fluoranthene 207-08-9 0.2400 NA NA mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U < 0.0049 U < 0.0047 U < 0.0047 U < 0.0046 U
Bis(2-Chloroethoxy)methane 111-91-1 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Bis(2-Chloroethyl)ether 111-44-4 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
bis(2-Chloroisopropyl) ether 108-60-1 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Bis(2-Ethylhexyl)phthalate 117-81-7 0.1800 NS NS mg/kg < 0.27 U < 0.22 U < 0.23 U < 0.25 U < 0.26 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U
Butylbenzylphthalate 85-68-7 10.90 NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U

Semi Volatile Organic Compounds by EPA 8270
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Table 3

Huntley Channel Assessment - Sediment Analytical Results

Silvertip Pipeline Incident Response

HUMT-P0-SE-1-A HUMT-P1-SE-1-A HUMT-P1-SE-2-A HUMT-P1-SE-3-A HUMT-P3-SE-1-A HUMT-P3-SE-2-A HUMT-P3-SE-2-A HUMT-P5-SE-1-A HUMT-P6-SE-1-A
HUMT-P0-SE(0.0-0.3)1-A HUMT-P1-SE(0.0-0.5)1-A HUMT-P1-SE(0.0-0.5)2-A HUMT-P1-SE(0.0-0.2)3-A HUMT-P3-SE(0.0-0.2)1-A HUMT-P3-SE(0.0-0.5)2-A HUMT-P3-SE(0.0-0.5)2-A-FD HUMT-P5-SE(0.0-0.2)1-A HUMT-P6-SE(0.0-0.3)1-A

3/17/2012 3/17/2012 3/17/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012 3/18/2012
0 0 0 0 0 0 0 0 0

0.3 0.5 0.5 0.2 0.2 0.5 0.5 0.2 0.3
1296396 1296396 1296396 1296396 1296396 1296396 1296396 1296396 1296396
Normal Normal Normal Normal Normal Normal Field Duplicate Normal Normal

Chemical

Chemical 
Registry 
Number

USEPA Freshwater 
Sediment Screening 

Benchmarks

NOAA Screening 
Quick Reference 

Tables - 
Freshwater 
Sediment

Residential Risk-Based 
Screening Levels 

(RBSLs) - Tier 1 Surface 
Soil (0-2')   (Montana 

Tier 1 Risk-Based 
Corrective Action 

Guidance for Petroleum 
Releases) Unit

Sample Type

Location
Sample  Name

Date
Start Depth (ft)

End Depth (ft)
SDG

Carbazole 86-74-8 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Chrysene 218-01-9 0.1660 NA NA mg/kg 0.0055 0.0027 J 0.0019 J 0.0031 J < 0.052 U 0.0050 0.0052 0.0022 J 0.0023 J
Dibenzo(a,h)Anthracene 53-70-3 0.03300 NA NA mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U < 0.0049 U < 0.0047 U < 0.0047 U < 0.0046 U
Dibenzofuran 132-64-9 0.4150 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Diethyl Phthalate 84-66-2 0.6030 NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
Dimethyl Phthalate 131-11-3 NS NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
Di-N-Butyl Phthalate 84-74-2 6.470 0.110 NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
Di-n-Octyl Phthalate 117-84-0 NS NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
Fluoranthene 206-44-0 0.4230 NA NA mg/kg 0.0046 J 0.0028 J < 0.0046 U 0.0033 J < 0.052 U 0.0050 0.0054 0.0032 J 0.0024 J
Fluorene 86-73-7 0.07740 NA NA mg/kg 0.0029 J < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U 0.0025 J- 0.0021 J < 0.0047 U < 0.0046 U
Hexachloro-1,3-Butadiene 87-68-3 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Hexachlorobenzene 118-74-1 0.02000 NS NS mg/kg < 0.027 U < 0.022 U < 0.023 U < 0.025 U < 0.026 U < 0.025 U < 0.024 U < 0.024 U < 0.023 U
Hexachloroethane 67-72-1 1.027 NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
Indeno(1,2,3-cd)Pyrene 193-39-5 0.01700 NS NA mg/kg < 0.0053 U < 0.0043 U < 0.0046 U < 0.0049 U < 0.052 U < 0.0049 U < 0.0047 U < 0.0047 U < 0.0046 U
Isophorone 78-59-1 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Naphthalene 91-20-3 0.1760 NA NA mg/kg 0.014 0.071 0.0063 0.0081 < 0.052 U 0.012 0.01 0.0044 J 0.0069 
Nitrobenzene 98-95-3 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
N-Nitrosodimethylamine 62-75-9 NS NS NS mg/kg < 0.26 U < 0.21 U < 0.23 U < 0.24 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U < 0.23 U
N-Nitroso-di-n-propylamine 621-64-7 NS NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
N-nitrosodiphenylamine 86-30-6 2.680 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Pentachlorophenol 87-86-5 0.5040 NS NS mg/kg < 0.27 U < 0.22 U < 0.23 U < 0.25 U < 0.26 U < 0.25 U < 0.24 U < 0.24 U < 0.23 U
Phenanthrene 85-01-8 0.2040 NA NS mg/kg 0.011 0.0062 0.0056 0.0064 < 0.052 U 0.011 0.011 0.0041 J 0.0056 
Phenol 108-95-2 0.4200 NS NS mg/kg < 0.053 U < 0.043 U < 0.046 U < 0.049 U < 0.051 U < 0.049 U < 0.047 U < 0.046 U < 0.046 U
Pyrene 129-00-0 0.1950 NA NA mg/kg 0.0055 0.0034 J 0.0019 J 0.0035 J < 0.052 U 0.0064 0.0066 0.0035 J 0.0028 J

TOC Solids/Sludges Combust ARC-SSCOMB NS NS NS mg/kg 8100 11400 2010 4860 5310 8460 J 3850 J 3790 1560 

Total Extractable Hydrocarbons ARC-EPH NS NS 200 mg/kg < 240 U < 200 U < 210 U < 220 U < 230 U < 220 U < 210 U < 210 U < 210 U
Aliphatic (C05-C08).Unadjusted ARC-C5-C8ALIUNA NS NS 60 mg/kg < 8.01 U < 6.32 U < 6.69 U < 6.43 U < 7.40 U < 6.80 U < 6.68 U < 6.88 U < 6.60 U
Aliphatic (C09-C12).Unadjusted ARC-C9-C12ALIUN NS NS 100 mg/kg < 8.01 U < 6.32 U < 6.69 U < 6.43 U < 7.40 U < 6.80 U < 6.68 U < 6.88 U < 6.60 U
C9-C10 Aromatics C9-C10-A NS NS 100 mg/kg < 8.01 U < 6.32 U < 6.69 U < 6.43 U < 7.40 U < 6.80 U < 6.68 U < 6.88 UJ- < 6.60 UJ-
Total Purgeable Hydrocarbons ARC-PPH NS NS NS mg/kg < 8.01 U < 6.32 U < 6.69 U < 6.43 U < 7.40 U < 6.80 U < 6.68 U < 6.88 U < 6.60 U

24 Exceedences of the  USEPA Freshwater Sediment Screening Benchmarks are boldfaced

No Exceedences of the NOAA Screening Quick Reference Tables - Freshwater Sediment LEL

No Exceedences of the Residential Risk-Based Screening Levels (RBSLs) - Tier 1 Surface Soil (0-2') 

Notes:
NS    No Screening Level   

---    Not sampled
mg/kg    milligram/kilogram

SDG    Sample Delivery Group
<    Less Than
All samples reported on dry weight basis.

NOAA Screening Quick Reference Table Fresh Water Sediment Criteria include ARCS for silver, LEL for DDT, and UET for di-n-butylphthalate.

Petroleum Hydrocarbons by MADEP VPH/EPH

U    The compound was not detected above the reported detection limit

NA   Screening Level is not applicable

J    The compound was positively identified; however, the associated numerical value is an estimated concentration only.

NOAA     National Oceanic and Atmospheric Administration

UJ-    The compound was not detected above the reported sample quantitation limit.  However, the reported limit is estimated with a potential low bias.

J-    The compound was positively identified; however, the associated numerical value is an estimated concentration only.  Result may be biased low.

J+    The compound was positively identified; however, the associated numerical value is an estimated concentration only.  Result may be biased high.

TOC Solids/Sludges Combustion by EPA 9060

G:\Clients\ExxonMobil_Silvertip\05 Correspondence\2012\0461211022_Table 3_Sediment Analytical Results.xls Page 3 of 3
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NOTES:
1.  AERIALS: IMAGERY FROM BING MAPS THROUGH ARCGIS 
     ONLINE FROM ARCGIS 10 ON 3/28/2012

2.  SAMPLE LOCATION COORDINATES RECORDED 
     USING HAND HELD GLOBAL POSITIONING SYSTEM 
     (GPS) AND CORRECTED BASED ON SAMPLING 

     OBSERVATONS AND FIELD NOTES.
3.  A "J" QUALIFIER SIGNIFIES  THE COMPOUND WAS
     POSITIVELY IDENTIFIED; HOWEVER, THE

     ASSOCIATED NUMERICAL VALUE IS ESTIMATED.
4.  SAMPLE RESULTS ARE VALIDATED.

5.  ONLY PARAMETERS WITH RESULTS ABOVE DEQ'S 

     CIRCULAR DEQ-7 MONTANA NUMERIC WATER QUALITY
     STANDARDS, DEQ-7 AQUATIC LIFE STANDARDS - 

     CHRONIC AND DEQ-7 AQUATIC LIFE STANDARDS - 
     ACUTE ARE SHOWN IN DATA BOXES.

SAMPLE LOCATION

QUALIFIER

CHEMICAL

RESULT

Arsenic 0.0121 J mg/l

Thallium 0.0044 J mg/l

HUMT-P2S-SW-2-A

Thallium 5.0 J µg/L

HUMT-P2N-SW-1-A

Copper 8.0 J µg/L

HUMT-P4-SW-1-A

Aluminum 211.0 µg/L

Aluminum 90.7 J µg/L

Arsenic 12.8 J µg/L

HUMT-P6-SW-1-A

HUMT-P6-SW-1-A Duplicate

Aluminum 110.0 J µg/L

Arsenic 12.5 J µg/L

Thallium 4.4 J µg/L

HUMT-P5-SW-1-A

Aluminum 103 J µg/L

HUMT-P3-SW-3-A

Thallium 4.2 J µg/L

HUMT-P3-SW-1-AArsenic 12.1 J µg/L

Thallium 4.4 J µg/L

HUMT-P2S-SW-2-A

Aluminum 99.5 J µg/L

HUMT-P1-SW-3-A

Aluminum 144.0 J µg/L

HUMT-P1-SW-1-A

Thallium 4.9 J µg/L

HUMT-P0-SW-1-A

Aluminum 193.0 J µg/L

Lead 2.4 J µg/L

HUMT-P1-SW-2-A
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Heptachlor Epoxide 15 ug/kg

Aldrin 2.3 ug/kg

Iron 21000 mg/kg

Manganese 691 mg/kg

Arsenic 19.6 mg/kg

2-Methylnaphthalene 22 J ug/kg

Start Depth (Ft) End Depth (Ft)

0 0.2

HUMT-P3-SE-1-A

Dieldrin 2.2 J ug/kg

Arsenic 12.1 mg/kg

HUMT-P1-SE-3-A

Start Depth (Ft) End Depth (Ft)

0 0.2

Arsenic 11.1 mg/kg

HUMT-P1-SE-1-A

Start Depth (Ft) End Depth (Ft)

0 0.5

Heptachlor Epoxide 3 ug/kg

Arsenic 10.8 mg/kg

HUMT-P1-SE-2-A

Start Depth (Ft) End Depth (Ft)

0 0.5

Arsenic 16.2 mg/kg

0 0.2

HUMT-P6-SE-1-A

Start Depth (Ft) End Depth (Ft)

Manganese 495 mg/kg

Arsenic 10.8 mg/kg

Start Depth (Ft) End Depth (Ft)

0 0.3

HUMT-P5-SE-1-A

NOTES:
1.  AERIALS: IMAGERY FROM BING MAPS THROUGH ARCGIS 

     ONLINE FROM ARCGIS 10 ON 3/28/2012
2.  SAMPLE LOCATION COORDINATES RECORDED 

     USING HAND HELD GLOBAL POSITIONING SYSTEM 

     (GPS) AND CORRECTED BASED ON SAMPLING 

     OBSERVATONS AND FIELD NOTES.
3.  A "J" QUALIFIER SIGNIFIES  THE COMPOUND WAS

     POSITIVELY IDENTIFIED; HOWEVER, THE

     ASSOCIATED NUMERICAL VALUE IS ESTIMATED.

4.  SAMPLE RESULTS ARE VALIDATED.
5.  ONLY PARAMETERS WITH RESULTS ABOVE USEPA

     FRESHWATER SEDIMENT SCREENING BENCHMARKS

     ARE SHOWN IN DATABOXES.

Heptachlor Epoxide 0.003 mg/kg

Arsenic 10.8 mg/kg

0 0.5

HUMT-P1-SE-2-A

Start Depth (Ft) End Depth (Ft)

Heptachlor Epoxide 0.015 mg/kg

Aldrin 0.0023 mg/kg

Iron 21000 mg/kg

Manganese 691 mg/kg

Arsenic 19.6 mg/kg

2-Methylnaphthalene 0.022 J mg/kg

Start Depth (Ft) End Depth (Ft)

0 0.2

HUMT-P3-SE-1-A

Dieldrin 0.0022 J mg/kg

Arsenic 12.1 mg/kg

HUMT-P1-SE-3-A

Start Depth (Ft) End Depth (Ft)

0 0.2

Dieldrin 2.2 J ug/kg

Arsenic 12.1 mg/kg

HUMT-P1-SE-3-A

Start Depth (Ft) End Depth (Ft)

0 0.2

CHEMICAL

SAMPLE LOCATION

RESULT QUALIFIER

SAMPLE DEPTH
Dieldrin 0.0022 J mg/kg

Arsenic 12.1 mg/kg

HUMT-P1-SE-3-A

Start Depth (Ft) End Depth (Ft)

0 0.2

Heptachlor Epoxide 0.0025 mg/kg

Aldrin 0.0023 J mg/kg

Iron 22200 mg/kg

Arsenic 17.2 mg/kg

Arsenic 15.9 mg/kg

Endosulfan I 0.0044 J mg/kg

HUMT-P3-SE-2-A

Start Depth (Ft) End Depth (Ft)

0 0.5

Iron 24900 mg/kg

Nickel 24.1 mg/kg

Arsenic 12.4 mg/kg

2-Methylnaphthalene 0.021 mg/kg

HUMT-P0-SE-1-A

Start Depth (Ft) End Depth (Ft)

0 0.3
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TIER 3 DATA VERIFICATION/VALIDATION REPORT 

 
Project Name: Silvertip Huntley Channel 

QAPP: Draft Quality Assurance Project Plan Silvertip Pipeline Incident, Laurel, Montana, March 2012 

SDG: ESM02 (1296417) 

Analytical Laboratory: Lancaster Laboratories 

Analytical Parameters/Method: VOC-8260, SVOC-8270, PAH-8270-SIM, PEST-8081, HERB-8051, MADEP 
VPH/EPH, and MET-6010B/7141 

Data Reviewer/Affiliation: Lyndi Mott/ARCADIS 

Date Completed: April 19, 2012 
 
 
This review was conducted as a Tier III evaluation and included review of data package completeness.  
Only analytical data associated with constituents of concern were reviewed for this validation. Field 
documentation was not included in this review.   Included with this assessment are the validation 
annotated sample result sheets, and chain of custody.  Analyses were performed on the following 
samples: 
 

 
Sample ID 

 
Lab ID 

 
Matrix 

 
Sample 

Collection 
Date 

 
Parent 

Sample 

 
Analysis 

 
V

O
C

 

S
V

O
C

 

 
P

E
S

T
/ 

H
E

R
B

 

V
P

H
/E

P
H

 

 
M

E
T

 

 
T

O
C

 

HUMT-P0-SW(031712)1-A 6584698 
Surface 
water 

3/17/2012 
 

X X X X X  

HUMT-P1-SW(031712)1-A 6584699 
Surface 
water 

3/17/2012 
 

X X X X X  

HUMT-P1-SW(031812)3-A 6584700 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P1-SW(031812)2-A 6584701 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P2S-SW(031812)2-A 6584702 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P3-SW(031812)2-A 6584703 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P2N-SW(031812)1-A 6584704 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P2N-SW(031812)2-A 6584705 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P2S-SW(031812)1-A 6584706 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P3-SW(031812)1-A 6584707 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P3-SW(031812)3-A 6584708 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P4-SW(031812)1-A 6584709 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P5-SW(031812)1-A 6584710 
Surface 
water 

3/18/2012 
 

X X X X X  

HUMT-P6-SW(031812)1-A 6584711 
Surface 
water 

3/18/2012 
 

X X X X X  
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Sample ID 

 
Lab ID 

 
Matrix 

 
Sample 

Collection 
Date 

 
Parent 

Sample 

 
Analysis 

 
V

O
C

 

S
V

O
C

 

 
P

E
S

T
/ 

H
E

R
B

 

V
P

H
/E

P
H

 

 
M

E
T

 

 
T

O
C

 

HUMT-P6-SW(031812)1-A-
FD 

6584715 
Surface 
water 

3/18/2012 
HUMT-P6-SW 
(031812)1-A 

X X X X X  

TRIPBLANK-1_20120319 6584716 Water 3/19/2012  X      

TRIPBLANK-2_20120319 6584717 Water 3/19/2012  X      

TRIPBLANK-3_20120319 6584718 Water 3/19/2012  X      

 
Note: 

1. Volatile Petroleum Hydrocarbons/ Extractable Petroleum Hydrocarbons – Massachusetts 
Department of Environmental Protection (MADEP) method VPH/EPH 

2. Total Organic Carbon – TOC 
3. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location HUMT-

P6-SW(031812)1-A. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

 

The table below is the evaluation of the data package completeness. 

 

Items Reviewed 

 

Reported 

Performance 

Acceptable 
 

Not 

Required No Yes No Yes 

1.    Sample receipt condition  X  X  

2.    Requested analyses and sample results  X  X  

3.    Master tracking list  X  X  

4.    Methods of analysis  X  X  

5.    Reporting limits   X  X  

6.    Sample collection date  X  X  

7.    Laboratory sample received date  X  X  

8.    Sample preservation verification (as 
applicable) 

 X  X  

9.   Sample preparation/extraction/analysis dates  X  X  

10.  Fully executed Chain-of-Custody (COC) form   X  X  

11.   Narrative summary of QA or sample 
problems provided 

 X  X  

12.   Data Package Completeness and 
Compliance 

 X  X  

QA - Quality Assurance 

 

 
The chain of custody (COC) indicated that sample HUMT-P0-SW(031712)1-A and HUMT-P1-SW 
(031712)1-A were to be analyzed for Volatile, Semivolatile, Pesticides, Herbicides, MADEP VPH/EPH, and 
Metals analyses; however, due to  limited sample volume, Herbicides were not analyzed.  
 
The laboratory Receipt Documentation Log indicates that some amber bottles were received broken for 
sample locations HUMT-P4-SW (031812)1-A and HUMT-P6-SW(031812)1-A. It also indicated that the 
ambers were missing for HUMT-P1-SW (031812)3-A. The cooler that contained the missing ambers was 
received the next day, March 21, 2012.  The lab noted it received 5 empty vials for HUMT-P2N (031812)2-
A. 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 8260 8270, 8270-SIM, 8081, 8151, and Massachusetts Department of Environmental Protection 
(MADEP) Volatile Petroleum Hydrocarbons (VPH) and Extractable Petroleum Hydrocarbons (EPH).  Data 
were reviewed based on laboratory method criteria and/or USEPA's National Functional Guidelines for 
Organics Data Review (October 1999), and Montana Department of Environmental Quality Data Validation 
Guideline for Evaluating Analytical Data (updated August 5, 2010). 

 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 

 Concentration (C) Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in the 

sample may be suspect. 
 

 Quantitation (Q) Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 

 Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
+ Result may be biased high 
 
- Result may be biased low 
 
U Compound considered non-detect at the listed value due to associated blank contamination. 
 
R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8260 

Water 14 days from collection to analysis 
Cool to 4°C+2°C; 
preserved to a pH of 
less than 2 s.u. 

Soil 
48 hours from collection to 
extraction and 14 days from 
extraction to analysis  

Cool to 4°C+2°C. 

s.u. Standard units 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 

3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune 
clock. 
 
System performance and column resolution were acceptable. 
 
 

4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 

4.1 Initial Calibration 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit 
(0.05).   

 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits, with the exception 
of the compounds presented in the following table. 
 

Sample Locations Initial/Continuing Compound Criteria 

HUMT-P0-SW(031712)1-A 
HUMT-P1-SW(031712)1-A 
HUMT-P1-SW(031812)3-A 
HUMT-P1-SW(031812)2-A 
HUMT-P2S-SW(031812)2-A 
HUMT-P3-SW(031812)2-A 
HUMT-P2N-SW(031812)1-A 
HUMT-P2N-SW(031812)2-A 
HUMT-P2S-SW(031812)1-A 
HUMT-P3-SW(031812)1-A 
HUMT-P3-SW(031812)3-A 
HUMT-P4-SW(031812)1-A 
HUMT-P5-SW(031812)1-A 
HUMT-P6-SW(031812)1-A 
HUMT-P6-SW(031812)1-A-FD 
TRIPBLANK-1_20120319 
TRIPBLANK-2_20120319 
TRIPBLANK-3_20120319 

CCV %D Dichlorodifluoromethane -25% 

 
The criteria used to evaluate the initial and continuing calibration are presented in the following table.  In 
the case of a calibration deviation, the sample results are qualified. 
 

Initial/Continuing Criteria 
Sample 

Result 
Qualification 

Initial and Continuing 
Calibration 

RRF <0.05  
Non-detect R 

Detect J- 

RRF <0.01
1
  

Non-detect R 

Detect J- 

RRF >0.05 or RRF >0.01
1
 

Non-detect 
No Action 

Detect 

Initial Calibration 
%RSD > 15% or a correlation 
coefficient <0.99 

Non-detect UJ 

Detect J 

Continuing Calibration 

%D >20% (increase in sensitivity) 
Non-detect No Action 

Detect J+ 

%D >20% (decrease in sensitivity) 
Non-detect UJ- 

Detect J- 
1
 RRF of 0.01 only applies to compounds which are typically poor responding compounds (i.e., ketones, 1,4-dioxane, 

etc.) 
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All sample results for dichlorodifluoromethane were qualified as estimated, UJ-. 
 
 

5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within control limits. 
 
 

6. Internal Standard Performance 
 
Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during 
every sample analysis.  The  criteria  requires the internal standard compounds associated with the VOC 
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area 
counts of the associated continuing calibration standard. 
 
All internal standard responses were within control limits. 

 

 

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 
 

Sample Locations Compound 
MS 

Recovery 

MSD  

Recovery 

HUMT-P6-SW(031812)1-A Vinyl chloride >UL >UL 

AC Acceptable 

 
The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 
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Control Limit 
Sample 

Result 
Qualification 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration. 

Detect 
No Action 

Non-detect 

 
 

8. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 
 
Sample locations associated with LCS analysis exhibiting recoveries outside of the control limits 
presented in the following table. 
 

Sample Locations Compound 
LCS 

Recovery 

HUMT-P0-SW(031712)1-A 
HUMT-P1-SW(031712)1-A 
HUMT-P1-SW(031812)3-A 
HUMT-P1-SW(031812)2-A 
HUMT-P2S-SW(031812)2-A 
HUMT-P3-SW(031812)2-A 
HUMT-P2N-SW(031812)1-A 
HUMT-P2N-SW(031812)2-A 
HUMT-P2S-SW(031812)1-A 
HUMT-P3-SW(031812)1-A 
HUMT-P3-SW(031812)3-A 
HUMT-P4-SW(031812)1-A 
HUMT-P5-SW(031812)1-A 
HUMT-P6-SW(031812)1-A 
HUMT-P6-SW(031812)1-A-FD 
TRIPBLANK-1_20120319 
TRIPBLANK-2_20120319 
TRIPBLANK-3_20120319 

Vinyl chloride > UL 

 
The criteria used to evaluate the LCS recoveries are presented in the following table.  In the case of an 
LCS deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

 
Vinyl chloride was not detected in the associated sample locations; therefore, the data was not qualified. 
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9. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
  
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P6-SW(031812)1-A/ 
HUMT-P6-SW(031812)1-A-FD 

All compounds U U AC 

AC Acceptable 
U Not detected 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

10. Compound Identification 

 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 

11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 

 

VOCs: SW-846 8260 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

C. Trip blanks  X  X  

Laboratory Control Sample (LCS)  X X   

Laboratory Control Sample Duplicate(LCSD)     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS)  X X   

Matrix Spike Duplicate(MSD)  X X   

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content     X 

Tier III Validation      

System performance and column resolution   X  X  

Initial calibration %RSDs  X  X  

Continuing calibration RRFs  X  X  

Continuing calibration %Ds  X X   

Instrument tune and performance check  X  X  

Ion abundance criteria for each instrument used  X  X  

Internal standard  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the 
established RT windows 

 X  X  

D. Transcription/calculation errors present    X  
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VOCs: SW-846 8260 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%RSD Relative standard deviation 
%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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 SEMIVOLATILE ORGANIC COMPOUND (SVOC) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8270/ 
8270 SIM 

Water 
7 days from collection to extraction 
and 40 days from extraction to 
analysis 

Cooled @ 4°C ± 2° 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4°C ± 2° 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 

3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune 
clock. 
 
System performance and column resolution were acceptable. 
 
 

4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 

4.1 Initial Calibration 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit 
(0.05).   

 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits, with the exception 
of the compounds presented in the following table. 
 

Sample Locations Initial/Continuing Compound Criteria 

HUMT-P0-SW(031712)1-A 
HUMT-P1-SW(031712)1-A 
HUMT-P1-SW(031812)2-A 
HUMT-P2S-SW(031812)2-A 
HUMT-P3-SW(031812)2-A 
HUMT-P2N-SW(031812)1-A 
HUMT-P2N-SW(031812)2-A 
HUMT-P2S-SW(031812)1-A 
HUMT-P3-SW(031812)1-A 
HUMT-P3-SW(031812)3-A 
HUMT-P4-SW(031812)1-A 
HUMT-P5-SW(031812)1-A 
HUMT-P6-SW(031812)1-A 
HUMT-P6-SW(031812)1-A-FD 

CCV %D 
Bis(2-Chloroethoxy) 
methane 

22.0% 

 
The criteria used to evaluate the initial and continuing calibration are presented in the following table.  In 
the case of a calibration deviation, the sample results are qualified. 
 

Initial/Continuing Criteria 
Sample 

Result 
Qualification 

Initial and Continuing 
Calibration 

RRF <0.05  
Non-detect R 

Detect J- 

RRF <0.01
1
  

Non-detect R 

Detect J- 

RRF >0.05 or RRF >0.01
1
 

Non-detect 
No Action 

Detect 

Initial Calibration 
%RSD > 15% or a correlation 
coefficient <0.99 

Non-detect UJ 

Detect J 

Continuing Calibration 

%D >20% (increase in sensitivity) 
Non-detect No Action 

Detect J+ 

%D >20% (decrease in sensitivity) 
Non-detect UJ- 

Detect J- 
1
 RRF of 0.01 only applies to compounds which are typically poor responding compounds (i.e., ketones, 1,4-dioxane, 

etc.) 

 
Bis(2-Chloroethoxy) methane was not detected in the samples, therefore, the sample results were not 
qualified. 
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5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  SVOC 
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries 
within the laboratory-established acceptance limits. 
 
All surrogate recoveries were within control limits. 
 

 

6. Internal Standard Performance 
 
Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during 
every sample analysis.  The  criteria  requires the internal standard compounds associated with the VOC 
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area 
counts of the associated continuing calibration standard. 
 
All internal standard responses were within control limits. 
 

 

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 
 

Sample Locations Compound 
MS 

Recovery 

MSD  

Recovery 

HUMT-P6-SW(031812)1-A 1-Methylnapthalene <LL but >10% <LL but >10% 

AC Acceptable 

 
The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration (D). 

Detect 
No Action 

Non-detect 
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8. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 

 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The compounds associated with the LCS/LCSD analysis must 
exhibit a percent recovery within the laboratory-established acceptance limits. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits. 

 
 

9. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P6-SW(031812)1-A/ 
HUMT-P6-SW(031812)1-A-FD 

All compounds U U AC 

AC Acceptable 
U Not detected 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

10. Compound Identification 

 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 

11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR SVOCs 

 

SVOCs: SW-846 8270 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate(MSD) %R  X X   

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content     X 

Tier III Validation      

System performance and column resolution   X  X  

Initial calibration %RSDs  X  X  

Continuing calibration RRFs  X  X  

Continuing calibration %Ds  X X   

Instrument tune and performance check  X  X  

Ion abundance criteria for each instrument used  X  X  

Internal standard  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B.  Quantitation Reports  X  X  

C. RT of sample compounds within the 
established RT windows 

 X  X  

D.  Transcription/calculation errors present    X  

E.  Reporting limits adjusted to reflect 
sample dilutions 

 X  X  

%RSD Relative standard deviation 
%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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PESTICIDES AND HERBICIDES ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 
 

Method Matrix Holding Time Preservation 

SW-846 
8081/8051 

Water 
7 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cool to 4°C+2°C 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cool to 4°C+2°C 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 

3. System Performance 
 
System performance and column resolution were acceptable. 
 
 

4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 

4.1 Initial Calibration 
 
A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99 is allowed.   

 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (15%). 
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All calibration criteria were within the control limits. 
 
 

5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  Pesticide 
and herbicide analysis requires that one of the two surrogate compounds exhibit recoveries within the 
laboratory-established acceptance limits. 
 
Sample locations associated with surrogates exhibiting recoveries outside of the control limits presented in the 
following table. 
 

Sample Locations Surrogate Recovery 

HUMT-P5-SW(031812)1-A (PEST) 
Tetrachloro-m-xylene > UL 

Decachlorobiphenyl > UL 

 
The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
a surrogate deviation, the sample results associated with the deviant fraction are qualified as documented 
in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

One surrogate exhibiting recovery outside the control limits 
but > 10% 

Non-detect 
No Action 

Detect 

 
Pesticides were not detected in sample location HUMT-P5-SW (031812)1-A, therefore, pesticide results were 
not qualified. 
 
 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
The MS/MSD exhibited acceptable recoveries and RPD between the MS/MSD recoveries. 
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7. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 
 
All compounds associated with the LCS analysis exhibited recoveries within the control limits. 
 
 

8. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P6-SW(031812)1-A/ 
HUMT-P6-SW(031812)1-A-FD 

All compounds U U AC 

AC Acceptable 
U Not detected 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

9. Compound Identification 

 
The retention times of all quantitated peaks must fall within the calculated retention time windows for both the 
primary and confirmation columns.  When dual column analysis is performed the percent difference (%D) of 
detected sample results must be less than 40%.  
 
Pesticides and herbicides were not detected in the samples associated with this SDG. 
 
 

10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PESTICIDES & HERBICIDES 

 

Pesticides & Herbicides; SW-846 8081/8151 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/ECD) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS)  X  X  

Laboratory Control Sample Duplicate(LCSD)  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS)  X  X  

Matrix Spike Duplicate(MSD)  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X X   

Column %D < 40%     X 

Dilution Factor  X  X  

Moisture Content     X 

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X X   

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  

     B. RT of sample compounds within the 
   established RT windows 

 X  X  

     C. Identification/confirmation     X 

     D. Transcription/calculation errors present    X  

     E. Reporting limits adjusted to reflect 
   sample dilutions 

 X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference. 
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

MADEP VPH 

Water 14 days from collection to analysis 
Cooled @ 4°C ± 2°; 
preserved to a pH of 
less than 2. 

Soil 14 days from collection to analysis Cooled @ 4°C ± 2°. 

s.u. Standard units 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 

3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 

 

3.1 Initial Calibration 
 
A maximum RSD of 25% is allowed. 
 

3.2 Continuing Calibration 
 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (25%). 

 
All calibration criteria were within the control limits.  
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  The VPH 
analysis requires the surrogate compounds exhibit recoveries within the recovery range of 70 to 130%. 
 
All surrogate recoveries were within control limits. 
 
 

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method-established 
acceptance limits of 70 to 130%.  The relative percent difference (RPD) between the MS/MSD recoveries 
must exhibit an RPD within 30%.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

 

Sample Locations Compound 
MS 

Recovery 

MSD 

Recovery 

HUMT-P6-SW(031812)1-A 

Unadjusted C5-C8 Aliphatics >UL >UL 

C9-C10 Aromatic Hydrocarbons >UL >UL 

Unadjusted C9-C12 Aliphatics >UL >UL 

Total Purgeable Hydrocarbons >UL >UL 

AC = Acceptable 
 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) of 130% 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) of 70% but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration (D). 

Detect 
No Action 

Non-detect 

 
The VPH sample results were non-detect for sample location HUMT-P6-SW(031812)1-A, therefore, the 
sample results were not qualified. 
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6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 

 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The compounds associated with the LCS/LCSD analysis must 
exhibit a percent recovery within the acceptance limits of 70 to 130%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits. 
 
 

7. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P6-SW(031812)1-A/ 
HUMT-P6-SW(031812)1-A-FD 

Unadjusted C5-C8 
Aliphatics 

100 U 100 U AC 

C9-C10 Aromatic 
Hydrocarbons 

100 U 100 U AC 

Unadjusted C9-C12 
Aliphatics 

100 U 100 U AC 

Total Purgeable 
Hydrocarbons 

100 U 100 U AC 

AC Acceptable 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

8. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 



 

Z:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16098\16098R.doc 24 

DATA VALIDATION CHECKLIST FOR VPH ANALYSIS 
 

VPH; MADEP VPH 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID/PID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Field blanks     X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate(MSD) %R  X X   

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content     X 

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  

     B. RT of sample compounds within the 
   established RT windows 

 X  X  

     C. Pattern identification     X 

     D. Transcription/calculation errors present    X  

     E. Reporting limits adjusted to reflect 
   sample dilutions 

 X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSES  
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

MADEP EPH 

Water 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4°C ± 2°; 
preserved to a pH of 
less than 2. 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4°C ± 2°. 

s.u. Standard units 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 

 
 

3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 

 

3.1 Initial Calibration 
 
A maximum RSD of 25% is allowed. 
 

3.2 Continuing Calibration 
 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (25%). 

 
All calibration criteria were within the control limits.  
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  The EPH 
analysis requires surrogate compounds exhibit recoveries within the acceptance limits of 40 to 140%. 
 
All surrogate recoveries were within control limits. 
 
 

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method specified 
acceptance limits of 40 to 140%.  The relative percent difference (RPD) between the MS/MSD recoveries 
must exhibit an RPD within 50%.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
A MS/MSD was not performed on a sample location associated with the SDG. 
 
 

6. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the acceptance limits of 40 to 140%. 
 
The LCS analysis is not performed for an EPH Screen analysis. 
 
 

7. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P6-SW(031812)1-A/ 
HUMT-P6-SW(031812)1-A-FD 

EPH Screen 500 U 500 U AC 

AC Acceptable 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

8. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR EPH ANALYSIS 
 

EPH; MADEP EPH 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS) %R     X 

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R     X 

Matrix Spike Duplicate(MSD) %R     X 

MS/MSD Precision (RPD)     X 

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content     X 

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  

     B. RT of sample compounds within the 
   established RT windows 

 X  X  

     C. Pattern identification     X 

     D. Transcription/calculation errors present    X  

     E. Reporting limits adjusted to reflect 
   sample dilutions 

 X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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 INORGANIC ANALYSIS INTRODUCTION 
 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6010 and 7471. Data were reviewed based on laboratory method criteria and/or USEPA’s National 
Functional Guidelines for Inorganic Data Review, October 2004, where applicable, and Montana Department 
of Environmental Quality Data Validation Guideline for Evaluating Analytical Data (updated August 5, 2010). 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
that it was already subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National Functional 
Guidelines: 
 

 Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte instrument 

detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection limit 

(CRDL), but greater than or equal to the instrument detection limit (IDL). 
 

 Quantitation (Q) Qualifiers 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery is not within control limits. 
 
 * Duplicate analysis is not within control limits. 
 

 Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the reported 

limit is approximate and may or may not represent the actual limit of detection. 
 

 + Result may be biased high 
 
-  Result may be biased low 

 
   U    Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no 
information as to whether the compound is present or not.  "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to 
increase confidence in data but any value potentially contains error. 
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METALS ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 6010B 

Water 180 days from collection to analysis 
Cool to 4°C+2°C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cool to 4°C+2°C. 

SW-846 7470 Water 28 days from collection to analysis 
Cool to 4°C+2°C; 
preserved to a pH of 
less than 2. 

SW-846 7471 Soil 28 days from collection to analysis Cool to 4°C+2°C. 

 
All samples were analyzed within the specified holding times.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL.  No other qualification of the sample results was required. 

 
 

3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence.  The continuing calibration verifies that the 
instrument’s continuing performance is satisfactory. 

 

3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial calibration 
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were 
within control limits. 
 
All continuing calibration verification standard recoveries were within the control limit.  
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3.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The CRDL 
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium 
(Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard analysis are 
presented below in the CRDL standards evaluation table. 

 
All CRDL standard recoveries were within control limits.    
 

3.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 

 
 

4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  

4.1 MS Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  
The MS recovery control limits do not apply for MS performed on sample locations where the analyte’s 
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.   
 
The MS/MSD analysis performed on sample location HUMT-P6-SW(031812)1-A exhibited recoveries and 
RPD within the control limits. 
 

4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the parent 
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times 
the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPD. 
 
 

5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water 
matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Analyte 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P6-SW(031812)1-A/ 
HUMT-P6-SW(031812)1-A-FD 

Aluminum 0.211 0.0907 J AC 

Arsenic 0.0088 J 0.0128 J AC 

Barium 0.0836 0.0764 9.0% 

Calcium 74.6 72.4 3.0% 

Chromium 0.0019 J 0.015 U AC 

Cobalt 0,00069 J 0.00065 J AC 

Copper 0.01 U 0.0012 J AC 

Iron 0.257 0.147 J AC 

Magnesium 21.2 20.6 2.9% 

Manganese 0.260 0.181 35.8% 

Nickel 0.00096 J 0.01 U AC 

Potassium 3.06 3.03 1.0% 

Sodium 30.3 29.7 2.0% 

 
The analyte manganese associated with samples locations HUMT-P6-SW(031812)1-A and HUMT-P6-
SW(031812)1-A-FD exhibited a field duplicate RPD greater than the control limit.  The associated sample 
results from sample locations for the listed analyte were qualified as estimated. 

  
 

6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 

 
 

7. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are 
evaluated to determine if matrix interference exists.  These analytes are required to have less than a 10% 
difference (%D) between sample results from the undiluted (parent) sample and results associated with the 
same sample analyzed with a five-fold dilution. 

 
The serial dilution performed on sample location HUMT-P6-SW(031812)1-A exhibited %D within the 
control limit. 
 

 

8. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 
 

METALS; SW-846 6010/7471 Reported 

Performance 

Acceptable Not 

Required No Yes No Yes 

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP) 

Atomic Absorption – Manual Cold Vapor (CV) 

Tier II Validation        

Holding Times  X  X  

Reporting limits (units)  X  X  

Blanks 

A. Instrument Blanks  X  X  

      B.  Method Blanks  X  X  

      C.   Equipment/Field Blanks     X 

Laboratory Control Sample (LCS)  X  X  

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate (MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X X   

ICP Serial Dilution  X  X  

Reporting Limit Verification  X  X  

Raw Data     X 

Tier III Validation        

Initial Calibration Verification  X  X  

Continuing Calibration Verification   X  X  

CRDL Standard  X  X  

ICP Interference Check  X  X  

Transcription/calculation errors present    X  

Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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LLI Sample # WW 6584698
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P0-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 14:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0W1A   SDG#: ESM02-01 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 302,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584698
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P0-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 14:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0W1A   SDG#: ESM02-01 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 304-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.051 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.051 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.051 Anthracene 
N.D. 156-55-3 08357 0.010 0.051 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.051 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.051 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.051 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.051 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.051 Chrysene 
N.D. 153-70-3 08357 0.010 0.051 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.051 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.051 Fluorene 
N.D. 1193-39-5 08357 0.010 0.051 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.051 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.051 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.031 0.051 Naphthalene 
N.D. 185-01-8 08357 0.031 0.051 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.051 Pyrene 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.0099 Aldrin 
N.D. 1319-84-6 00177 0.0030 0.0099 Alpha BHC 
N.D. 1319-85-7 00177 0.0034 0.0099 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.0099 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.0099 Alpha Chlordane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584698
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P0-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 14:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0W1A   SDG#: ESM02-01 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 15103-74-2 00177 0.0043 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0050 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0050 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0050 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0034 0.0099 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0043 0.0099 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0057 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0080 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.099 Endrin Aldehyde 
N.D. 153494-70-500177 0.0050 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.0099 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.0099 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.030 0.099 Methoxychlor 
N.D. 18001-35-2 00177 0.99 3.0Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0060 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0650 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
55.9 17440-70-2 01750 0.0705 0.200 Calcium 
0.0035 J 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.122  J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 
17.8 17439-95-4 01757 0.0067 0.100 Magnesium 
0.200 17439-96-5 07058 0.00044 0.0050 Manganese 
0.0027 J 17440-02-0 07061 0.00095 0.0100 Nickel 
3.04 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
24.5 17440-23-5 01767 0.0647 1.00 Sodium 
0.0049 J 17440-28-0 07022 0.0042 0.0300 Thallium 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584698
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P0-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 14:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0W1A   SDG#: ESM02-01 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  16:46 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  16:46 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/21/2012  21:43 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  09:18 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1Lisa A Reinert03/21/2012  11:36 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Nicholas R Rossi03/20/2012  21:31 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/20/2012  22:08 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:18 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:18 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:18 1208018480061SW-846 6010B Sodium 01767 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584698
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P0-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 14:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0W1A   SDG#: ESM02-01 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  21:44 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:04 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584699
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W1A   SDG#: ESM02-02 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.0096 0.048 Acenaphthene 
N.D. 1208-96-8 08357 0.0096 0.048 Acenaphthylene 
N.D. 1120-12-7 08357 0.0096 0.048 Anthracene 
N.D. 156-55-3 08357 0.0096 0.048 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.0096 0.048 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.0096 0.048 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.0096 0.048 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.0096 0.048 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.0096 0.048 Chrysene 
N.D. 153-70-3 08357 0.0096 0.048 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.0096 0.048 Fluoranthene 
N.D. 186-73-7 08357 0.0096 0.048 Fluorene 
N.D. 1193-39-5 08357 0.0096 0.048 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.0096 0.048 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.0096 0.048 2-Methylnaphthalene 
0.082 191-20-3 08357 0.029 0.048 Naphthalene 
N.D. 185-01-8 08357 0.029 0.048 Phenanthrene 
N.D. 1129-00-0 08357 0.0096 0.048 Pyrene 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.0099 Aldrin 
N.D. 1319-84-6 00177 0.0030 0.0099 Alpha BHC 
N.D. 1319-85-7 00177 0.0034 0.0099 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.0099 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.0099 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0043 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0050 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0050 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0050 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0034 0.0099 Delta BHC 
N.D. 160-57-1 00177 0.0053 0.020 Dieldrin 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584699
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W1A   SDG#: ESM02-02 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1959-98-8 00177 0.0043 0.0099 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0058 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0080 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.099 Endrin Aldehyde 
N.D. 153494-70-500177 0.0050 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.0099 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.0099 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.030 0.099 Methoxychlor 
N.D. 18001-35-2 00177 0.99 3.0Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.144  J 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0075 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0846 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
99.4 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.174  J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 
25.1 17439-95-4 01757 0.0067 0.100 Magnesium 
0.251 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
3.46 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
42.4 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584699
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031712)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W1A   SDG#: ESM02-02 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  17:07 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  17:07 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Joseph M Gambler03/21/2012  09:50 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1Lisa A Reinert03/21/2012  11:48 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Nicholas R Rossi03/20/2012  22:13 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/20/2012  22:34 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:22 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:22 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:22 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  21:48 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:05 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584700
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:20    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W3A   SDG#: ESM02-03 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 302,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 



 
 
 
 
 

Page 3 of 6 

 

LLI Sample # WW 6584700
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:20    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W3A   SDG#: ESM02-03 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 304-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

The laboratory did not receive sufficient sample volume to perform
the method QC requirement for MS/MSD or MS/DUP analysis.

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.050 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.050 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.050 Anthracene 
N.D. 156-55-3 08357 0.010 0.050 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.050 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.050 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.050 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.050 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.050 Chrysene 
N.D. 153-70-3 08357 0.010 0.050 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.050 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.050 Fluorene 
N.D. 1193-39-5 08357 0.010 0.050 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.050 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.050 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.030 0.050 Naphthalene 
N.D. 185-01-8 08357 0.030 0.050 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.050 Pyrene 

The laboratory did not receive sufficient sample volume to perform
the method QC requirement for MS/MSD or MS/DUP analysis.

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.49 2,4-D 
N.D. 188-85-7 10407 0.099 0.49 Dinoseb 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584700
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:20    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W3A   SDG#: ESM02-03 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.049 2,4,5-T 
N.D. 193-72-1 10407 0.0099 0.049 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0019 0.0097 Aldrin 
N.D. 1319-84-6 00177 0.0029 0.0097 Alpha BHC 
N.D. 1319-85-7 00177 0.0033 0.0097 Beta BHC 
N.D. 158-89-9 00177 0.0019 0.0097 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0019 0.0097 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.019 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.019 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.019 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.019 p,p-DDT 
N.D. 1319-86-8 00177 0.0033 0.0097 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.019 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0097 Endosulfan I 
N.D. 133213-65-900177 0.015 0.019 Endosulfan II 
N.D. 11031-07-8 00177 0.0056 0.019 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0079 0.019 Endrin 
N.D. 17421-93-4 00177 0.019 0.097 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.019 Endrin Ketone 
N.D. 176-44-8 00177 0.0019 0.0097 Heptachlor 
N.D. 11024-57-3 00177 0.0022 0.0097 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.097 Methoxychlor 
N.D. 18001-35-2 00177 0.97 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.0995 J 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
N.D. 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0828 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
96.7 17440-70-2 01750 0.0705 0.200 Calcium 
0.0015 J 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584700
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:20    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W3A   SDG#: ESM02-03 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.0018 J 17440-50-8 07053 0.00094 0.0100 Copper 
0.121  J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 
25.4 17439-95-4 01757 0.0067 0.100 Magnesium 
0.114 17439-96-5 07058 0.00044 0.0050 Manganese 
0.0011 J 17440-02-0 07061 0.00095 0.0100 Nickel 
3.46 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
42.4 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
Additional sample volume received on 03/21/12 for SVOCs, PAHs, EPH, Pesticides &
Herbicides. 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  17:29 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  17:29 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Brian K Graham03/22/2012  06:41 12081WAD0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Mark A Clark03/22/2012  05:11 12081WAG0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1David S Schrum03/21/2012  14:00 12081WAD0261SW-846 3510C BNA Water Extraction 00813 
1Elaine F Stoltzfus03/21/2012  22:00 12081WAG0261SW-846 3510C BNA Water Extraction (SIM) 10470 

1Lisa A Reinert03/22/2012  14:22 120810018A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/22/2012  12:20 120810012A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Karen L Beyer03/21/2012  21:40 120810012A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Roman Kuropatkin03/22/2012  03:45 120810018A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/20/2012  22:54 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Heather E Williams03/22/2012  12:00 120810010A1MT DEQ MTEPH Screen Water 05968 

1Elaine F Stoltzfus03/21/2012  22:00 120810010A1MT DEQ MA EPH MT EPH Waters Extraction 11174 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584700
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:20    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W3A   SDG#: ESM02-03 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Aluminum 01743 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Antimony 07044 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Arsenic 07035 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Barium 07046 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Beryllium 07047 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Cadmium 07049 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Calcium 01750 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Chromium 07051 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Cobalt 07052 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Copper 07053 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Iron 01754 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Lead 07055 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Magnesium 01757 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Manganese 07058 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Potassium 01762 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Sodium 01767 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Thallium 07022 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Vanadium 07071 
1Joanne M Gates03/22/2012  08:56 1208118480011SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:06 1208157130021SW-846 7470A Mercury 00259 
1Annamaria 

Stipkovits
03/21/2012  23:00 1208118480011SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584701
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W2A   SDG#: ESM02-04 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 144,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 292,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 



 
 
 
 
 

Page 3 of 6 

 

LLI Sample # WW 6584701
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W2A   SDG#: ESM02-04 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 294-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.050 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.050 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.050 Anthracene 
N.D. 156-55-3 08357 0.010 0.050 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.050 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.050 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.050 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.050 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.050 Chrysene 
N.D. 153-70-3 08357 0.010 0.050 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.050 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.050 Fluorene 
N.D. 1193-39-5 08357 0.010 0.050 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.050 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.050 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.030 0.050 Naphthalene 
N.D. 185-01-8 08357 0.030 0.050 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.050 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.49 2,4-D 
N.D. 188-85-7 10407 0.098 0.49 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.049 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584701
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W2A   SDG#: ESM02-04 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.0098 0.049 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.0098 Aldrin 
N.D. 1319-84-6 00177 0.0029 0.0098 Alpha BHC 
N.D. 1319-85-7 00177 0.0033 0.0098 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.0098 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.0098 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0033 0.0098 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0098 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0057 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0079 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.098 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.0098 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.0098 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.098 Methoxychlor 
N.D. 18001-35-2 00177 0.98 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.193  J 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0096 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0861 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
99.7 17440-70-2 01750 0.0705 0.200 Calcium 
0.0014 J 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.202 17439-89-6 01754 0.0141 0.200 Iron 
0.0024 J 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584701
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W2A   SDG#: ESM02-04 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
25.1 17439-95-4 01757 0.0067 0.100 Magnesium 
0.204 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
3.48 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
42.2 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  18:13 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  18:13 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/21/2012  22:07 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  10:23 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/21/2012  22:53 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  12:00 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/20/2012  23:35 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/20/2012  23:00 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Chromium 07051 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584701
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P1-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1W2A   SDG#: ESM02-04 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:34 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:34 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:34 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  21:59 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:07 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584702
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:07    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P2W2A   SDG#: ESM02-05 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 164,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 11 322,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584702
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:07    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P2W2A   SDG#: ESM02-05 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 11 324-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.011 0.055 Acenaphthene 
N.D. 1208-96-8 08357 0.011 0.055 Acenaphthylene 
N.D. 1120-12-7 08357 0.011 0.055 Anthracene 
N.D. 156-55-3 08357 0.011 0.055 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.011 0.055 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.011 0.055 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.011 0.055 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.011 0.055 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.011 0.055 Chrysene 
N.D. 153-70-3 08357 0.011 0.055 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.011 0.055 Fluoranthene 
N.D. 186-73-7 08357 0.011 0.055 Fluorene 
N.D. 1193-39-5 08357 0.011 0.055 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.011 0.055 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.011 0.055 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.033 0.055 Naphthalene 
N.D. 185-01-8 08357 0.033 0.055 Phenanthrene 
N.D. 1129-00-0 08357 0.011 0.055 Pyrene 

The laboratory did not receive sufficient sample volume to perform
the method QC requirement for MS/MSD or MS/DUP analysis. 
  
Reporting limits were raised due to limited sample volume.

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.17 0.52 2,4-D 
N.D. 188-85-7 10407 0.10 0.52 Dinoseb 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584702
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:07    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P2W2A   SDG#: ESM02-05 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.016 0.052 2,4,5-T 
N.D. 193-72-1 10407 0.010 0.052 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0021 0.011 Aldrin 
N.D. 1319-84-6 00177 0.0032 0.011 Alpha BHC 
N.D. 1319-85-7 00177 0.0036 0.011 Beta BHC 
N.D. 158-89-9 00177 0.0021 0.011 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0021 0.011 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0046 0.021 Gamma Chlordane 
N.D. 172-54-8 00177 0.0053 0.021 p,p-DDD 
N.D. 172-55-9 00177 0.0053 0.021 p,p-DDE 
N.D. 150-29-3 00177 0.0053 0.021 p,p-DDT 
N.D. 1319-86-8 00177 0.0036 0.011 Delta BHC 
N.D. 160-57-1 00177 0.0056 0.021 Dieldrin 
N.D. 1959-98-8 00177 0.0046 0.011 Endosulfan I 
N.D. 133213-65-900177 0.016 0.021 Endosulfan II 
N.D. 11031-07-8 00177 0.0062 0.021 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0086 0.021 Endrin 
N.D. 17421-93-4 00177 0.021 0.11 Endrin Aldehyde 
N.D. 153494-70-500177 0.0053 0.021 Endrin Ketone 
N.D. 176-44-8 00177 0.0021 0.011 Heptachlor 
N.D. 11024-57-3 00177 0.0024 0.011 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.032 0.11 Methoxychlor 
N.D. 18001-35-2 00177 1.1 3.2Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0121  J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.138 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
92.6 17440-70-2 01750 0.0705 0.200 Calcium 
0.0024  J 17440-47-3 07051 0.0011 0.0150 Chromium 
0.00088 J 17440-48-4 07052 0.00062 0.0050 Cobalt 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584702
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:07    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P2W2A   SDG#: ESM02-05 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.537 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 
24.4 17439-95-4 01757 0.0067 0.100 Magnesium 
0.389 17439-96-5 07058 0.00044 0.0050 Manganese 
0.0014  J 17440-02-0 07061 0.00095 0.0100 Nickel 
3.33 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
32.6 17440-23-5 01767 0.0647 1.00 Sodium 
0.0044  J 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  18:36 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  18:36 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/21/2012  22:31 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Mark A Clark03/22/2012  05:41 12081WAG0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Elaine F Stoltzfus03/21/2012  22:00 12081WAG0262SW-846 3510C BNA Water Extraction (SIM) 10470 

1John W Perkins03/21/2012  23:20 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  12:12 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  00:16 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/20/2012  23:52 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Barium 07046 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584702
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:07    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P2W2A   SDG#: ESM02-05 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:38 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:38 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:38 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:03 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:09 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584703
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3W2A   SDG#: ESM02-06 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 302,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584703
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3W2A   SDG#: ESM02-06 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 304-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.011 0.054 Acenaphthene 
N.D. 1208-96-8 08357 0.011 0.054 Acenaphthylene 
N.D. 1120-12-7 08357 0.011 0.054 Anthracene 
N.D. 156-55-3 08357 0.011 0.054 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.011 0.054 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.011 0.054 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.011 0.054 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.011 0.054 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.011 0.054 Chrysene 
N.D. 153-70-3 08357 0.011 0.054 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.011 0.054 Fluoranthene 
N.D. 186-73-7 08357 0.011 0.054 Fluorene 
N.D. 1193-39-5 08357 0.011 0.054 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.011 0.054 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.011 0.054 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.032 0.054 Naphthalene 
N.D. 185-01-8 08357 0.032 0.054 Phenanthrene 
N.D. 1129-00-0 08357 0.011 0.054 Pyrene 

Reporting limits were raised due to limited sample volume.

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.51 2,4-D 
N.D. 188-85-7 10407 0.10 0.51 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584703
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3W2A   SDG#: ESM02-06 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-76-5 10407 0.015 0.051 2,4,5-T 
N.D. 193-72-1 10407 0.010 0.051 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.0099 Aldrin 
N.D. 1319-84-6 00177 0.0030 0.0099 Alpha BHC 
N.D. 1319-85-7 00177 0.0034 0.0099 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.0099 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.0099 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0034 0.0099 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0099 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0057 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0080 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.099 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.0099 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.0099 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.030 0.099 Methoxychlor 
N.D. 18001-35-2 00177 0.99 3.0Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0094 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0735 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
81.7 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
0.0021 J 17440-50-8 07053 0.00094 0.0100 Copper 
0.143  J 17439-89-6 01754 0.0141 0.200 Iron 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584703
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3W2A   SDG#: ESM02-06 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 
22.4 17439-95-4 01757 0.0067 0.100 Magnesium 
0.0711 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
2.84 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
33.7 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  18:58 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  18:58 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/21/2012  22:55 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  11:30 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/21/2012  23:48 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  12:24 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  00:57 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  00:19 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Calcium 01750 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584703
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3W2A   SDG#: ESM02-06 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:42 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:42 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:42 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:07 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:10 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584704
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW1A   SDG#: ESM02-07 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 164,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 312,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584704
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW1A   SDG#: ESM02-07 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 314-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.050 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.050 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.050 Anthracene 
N.D. 156-55-3 08357 0.010 0.050 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.050 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.050 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.050 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.050 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.050 Chrysene 
N.D. 153-70-3 08357 0.010 0.050 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.050 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.050 Fluorene 
N.D. 1193-39-5 08357 0.010 0.050 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.050 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.050 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.030 0.050 Naphthalene 
N.D. 185-01-8 08357 0.030 0.050 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.050 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.17 0.54 2,4-D 
N.D. 188-85-7 10407 0.11 0.54 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.016 0.054 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584704
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW1A   SDG#: ESM02-07 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.011 0.054 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0021 0.010 Aldrin 
N.D. 1319-84-6 00177 0.0031 0.010 Alpha BHC 
N.D. 1319-85-7 00177 0.0035 0.010 Beta BHC 
N.D. 158-89-9 00177 0.0021 0.010 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0021 0.010 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0044 0.021 Gamma Chlordane 
N.D. 172-54-8 00177 0.0052 0.021 p,p-DDD 
N.D. 172-55-9 00177 0.0052 0.021 p,p-DDE 
N.D. 150-29-3 00177 0.0052 0.021 p,p-DDT 
N.D. 1319-86-8 00177 0.0035 0.010 Delta BHC 
N.D. 160-57-1 00177 0.0055 0.021 Dieldrin 
N.D. 1959-98-8 00177 0.0044 0.010 Endosulfan I 
N.D. 133213-65-900177 0.015 0.021 Endosulfan II 
N.D. 11031-07-8 00177 0.0060 0.021 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0084 0.021 Endrin 
N.D. 17421-93-4 00177 0.021 0.10 Endrin Aldehyde 
N.D. 153494-70-500177 0.0052 0.021 Endrin Ketone 
N.D. 176-44-8 00177 0.0021 0.010 Heptachlor 
N.D. 11024-57-3 00177 0.0024 0.010 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.031 0.10 Methoxychlor 
N.D. 18001-35-2 00177 1.0 3.1Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0052 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0868 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
87.8 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.152  J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584704
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW1A   SDG#: ESM02-07 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
23.5 17439-95-4 01757 0.0067 0.100 Magnesium 
0.567 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
3.22 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
32.4 17440-23-5 01767 0.0647 1.00 Sodium 
0.0050 J 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  19:20 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  19:20 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/21/2012  23:19 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  12:03 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  00:16 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  12:37 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  01:39 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  00:45 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Chromium 07051 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584704
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 10:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW1A   SDG#: ESM02-07 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:46 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:46 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:46 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:11 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:11 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584705
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:11    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW2A   SDG#: ESM02-08 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 164,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 11 322,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584705
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:11    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW2A   SDG#: ESM02-08 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 11 324-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.051 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.051 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.051 Anthracene 
N.D. 156-55-3 08357 0.010 0.051 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.051 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.051 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.051 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.051 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.051 Chrysene 
N.D. 153-70-3 08357 0.010 0.051 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.051 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.051 Fluorene 
N.D. 1193-39-5 08357 0.010 0.051 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.051 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.051 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.031 0.051 Naphthalene 
N.D. 185-01-8 08357 0.031 0.051 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.051 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.17 0.53 2,4-D 
N.D. 188-85-7 10407 0.11 0.53 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.016 0.053 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584705
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:11    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW2A   SDG#: ESM02-08 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.011 0.053 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0022 0.011 Aldrin 
N.D. 1319-84-6 00177 0.0033 0.011 Alpha BHC 
N.D. 1319-85-7 00177 0.0037 0.011 Beta BHC 
N.D. 158-89-9 00177 0.0022 0.011 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0022 0.011 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0047 0.022 Gamma Chlordane 
N.D. 172-54-8 00177 0.0055 0.022 p,p-DDD 
N.D. 172-55-9 00177 0.0055 0.022 p,p-DDE 
N.D. 150-29-3 00177 0.0055 0.022 p,p-DDT 
N.D. 1319-86-8 00177 0.0037 0.011 Delta BHC 
N.D. 160-57-1 00177 0.0058 0.022 Dieldrin 
N.D. 1959-98-8 00177 0.0047 0.011 Endosulfan I 
N.D. 133213-65-900177 0.016 0.022 Endosulfan II 
N.D. 11031-07-8 00177 0.0063 0.022 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0089 0.022 Endrin 
N.D. 17421-93-4 00177 0.022 0.11 Endrin Aldehyde 
N.D. 153494-70-500177 0.0055 0.022 Endrin Ketone 
N.D. 176-44-8 00177 0.0022 0.011 Heptachlor 
N.D. 11024-57-3 00177 0.0025 0.011 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.033 0.11 Methoxychlor 
N.D. 18001-35-2 00177 1.1 3.3Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
N.D. 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0950 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
89.6 17440-70-2 01750 0.0705 0.200 Calcium 
0.0101 J 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.163  J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584705
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:11    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW2A   SDG#: ESM02-08 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
24.1 17439-95-4 01757 0.0067 0.100 Magnesium 
0.0991 17439-96-5 07058 0.00044 0.0050 Manganese 
0.0043 J 17440-02-0 07061 0.00095 0.0100 Nickel 
3.34 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
32.2 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  19:42 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  19:42 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/21/2012  23:43 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  12:36 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  00:43 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  12:49 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  02:20 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  01:11 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Chromium 07051 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584705
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2N-SW(031812)2-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:11    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2NW2A   SDG#: ESM02-08 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:50 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:50 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:50 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:15 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:12 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584706
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:37    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2SW1A   SDG#: ESM02-09 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 302,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584706
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:37    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2SW1A   SDG#: ESM02-09 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 304-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.0099 0.050 Acenaphthene 
N.D. 1208-96-8 08357 0.0099 0.050 Acenaphthylene 
N.D. 1120-12-7 08357 0.0099 0.050 Anthracene 
N.D. 156-55-3 08357 0.0099 0.050 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.0099 0.050 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.0099 0.050 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.0099 0.050 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.0099 0.050 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.0099 0.050 Chrysene 
N.D. 153-70-3 08357 0.0099 0.050 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.0099 0.050 Fluoranthene 
N.D. 186-73-7 08357 0.0099 0.050 Fluorene 
N.D. 1193-39-5 08357 0.0099 0.050 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.0099 0.050 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.0099 0.050 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.030 0.050 Naphthalene 
N.D. 185-01-8 08357 0.030 0.050 Phenanthrene 
N.D. 1129-00-0 08357 0.0099 0.050 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.50 2,4-D 
N.D. 188-85-7 10407 0.099 0.50 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.050 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584706
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:37    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2SW1A   SDG#: ESM02-09 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.0099 0.050 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.0098 Aldrin 
N.D. 1319-84-6 00177 0.0030 0.0098 Alpha BHC 
N.D. 1319-85-7 00177 0.0033 0.0098 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.0098 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.0098 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0033 0.0098 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0098 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0057 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0080 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.098 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.0098 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.0098 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.098 Methoxychlor 
N.D. 18001-35-2 00177 0.98 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0076  J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.123 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
92.0 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
0.00078 J 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.389 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584706
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:37    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2SW1A   SDG#: ESM02-09 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
26.4 17439-95-4 01757 0.0067 0.100 Magnesium 
0.469 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
3.42 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
31.4 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  20:04 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  20:04 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/22/2012  00:07 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  13:09 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  02:06 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  13:01 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  03:01 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  01:37 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Chromium 07051 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584706
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P2S-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 11:37    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

2SW1A   SDG#: ESM02-09 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:54 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:54 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:54 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:19 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:15 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584707
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:33    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW1A   SDG#: ESM02-10 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 144,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 292,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584707
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:33    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW1A   SDG#: ESM02-10 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 294-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.0099 0.050 Acenaphthene 
N.D. 1208-96-8 08357 0.0099 0.050 Acenaphthylene 
N.D. 1120-12-7 08357 0.0099 0.050 Anthracene 
N.D. 156-55-3 08357 0.0099 0.050 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.0099 0.050 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.0099 0.050 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.0099 0.050 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.0099 0.050 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.0099 0.050 Chrysene 
N.D. 153-70-3 08357 0.0099 0.050 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.0099 0.050 Fluoranthene 
N.D. 186-73-7 08357 0.0099 0.050 Fluorene 
N.D. 1193-39-5 08357 0.0099 0.050 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.0099 0.050 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.0099 0.050 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.030 0.050 Naphthalene 
N.D. 185-01-8 08357 0.030 0.050 Phenanthrene 
N.D. 1129-00-0 08357 0.0099 0.050 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.49 2,4-D 
N.D. 188-85-7 10407 0.099 0.49 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.049 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584707
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:33    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW1A   SDG#: ESM02-10 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.0099 0.049 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0019 0.0097 Aldrin 
N.D. 1319-84-6 00177 0.0029 0.0097 Alpha BHC 
N.D. 1319-85-7 00177 0.0033 0.0097 Beta BHC 
N.D. 158-89-9 00177 0.0019 0.0097 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0019 0.0097 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.019 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.019 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.019 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.019 p,p-DDT 
N.D. 1319-86-8 00177 0.0033 0.0097 Delta BHC 
N.D. 160-57-1 00177 0.0051 0.019 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0097 Endosulfan I 
N.D. 133213-65-900177 0.015 0.019 Endosulfan II 
N.D. 11031-07-8 00177 0.0056 0.019 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0079 0.019 Endrin 
N.D. 17421-93-4 00177 0.019 0.097 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.019 Endrin Ketone 
N.D. 176-44-8 00177 0.0019 0.0097 Heptachlor 
N.D. 11024-57-3 00177 0.0022 0.0097 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.097 Methoxychlor 
N.D. 18001-35-2 00177 0.97 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0085  J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0765 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
84.8 17440-70-2 01750 0.0705 0.200 Calcium 
0.0012  J 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
0.00095 J 17440-50-8 07053 0.00094 0.0100 Copper 
0.175   J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584707
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:33    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW1A   SDG#: ESM02-10 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
22.5 17439-95-4 01757 0.0067 0.100 Magnesium 
0.154 17439-96-5 07058 0.00044 0.0050 Manganese 
0.00099 J 17440-02-0 07061 0.00095 0.0100 Nickel 
2.77 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
34.3 17440-23-5 01767 0.0647 1.00 Sodium 
0.0042  J 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  20:26 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  20:26 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/22/2012  00:31 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Joseph M Gambler03/21/2012  13:42 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 
1Cynthia J 

Salvatori 
03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  02:33 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  13:13 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  03:42 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  02:03 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Calcium 01750 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Chromium 07051 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584707
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 12:33    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW1A   SDG#: ESM02-10 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  11:58 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  11:58 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  11:58 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:23 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:16 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584708
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 14:39    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW3A   SDG#: ESM02-11 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 302,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584708
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 14:39    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW3A   SDG#: ESM02-11 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 304-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.050 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.050 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.050 Anthracene 
N.D. 156-55-3 08357 0.010 0.050 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.050 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.050 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.050 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.050 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.050 Chrysene 
N.D. 153-70-3 08357 0.010 0.050 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.050 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.050 Fluorene 
N.D. 1193-39-5 08357 0.010 0.050 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.050 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.050 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.030 0.050 Naphthalene 
N.D. 185-01-8 08357 0.030 0.050 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.050 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.51 2,4-D 
N.D. 188-85-7 10407 0.10 0.51 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.051 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584708
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 14:39    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW3A   SDG#: ESM02-11 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.010 0.051 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.010 Aldrin 
N.D. 1319-84-6 00177 0.0030 0.010 Alpha BHC 
N.D. 1319-85-7 00177 0.0034 0.010 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.010 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.010 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0070 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0050 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0050 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0050 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0034 0.010 Delta BHC 
N.D. 160-57-1 00177 0.0053 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0043 0.010 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0058 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0081 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.10 Endrin Aldehyde 
N.D. 153494-70-500177 0.0050 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.010 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.010 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.030 0.10 Methoxychlor 
N.D. 18001-35-2 00177 1.0 3.0Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.103  J 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0065 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0751 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
81.7 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.161  J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584708
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 14:39    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW3A   SDG#: ESM02-11 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
22.4 17439-95-4 01757 0.0067 0.100 Magnesium 
0.0785 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
2.85 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
33.7 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  20:48 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  20:48 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/22/2012  00:56 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Gregory J 
Drahovsky 

03/21/2012  14:48 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 

1Cynthia J 
Salvatori 

03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  03:01 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  13:25 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  04:23 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  02:29 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Calcium 01750 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584708
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P3-SW(031812)3-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 14:39    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

3SW3A   SDG#: ESM02-11 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  12:02 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  12:02 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  12:02 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:27 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:17 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584709
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P4-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

4SW1A   SDG#: ESM02-12 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 302,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584709
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P4-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

4SW1A   SDG#: ESM02-12 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 304-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.052 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.052 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.052 Anthracene 
N.D. 156-55-3 08357 0.010 0.052 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.052 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.052 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.052 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.052 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.052 Chrysene 
N.D. 153-70-3 08357 0.010 0.052 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.052 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.052 Fluorene 
N.D. 1193-39-5 08357 0.010 0.052 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.052 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.052 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.031 0.052 Naphthalene 
N.D. 185-01-8 08357 0.031 0.052 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.052 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.50 2,4-D 
N.D. 188-85-7 10407 0.10 0.50 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.050 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584709
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P4-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

4SW1A   SDG#: ESM02-12 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.010 0.050 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.010 Aldrin 
N.D. 1319-84-6 00177 0.0030 0.010 Alpha BHC 
N.D. 1319-85-7 00177 0.0035 0.010 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.010 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.010 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0044 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0051 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0051 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0051 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0035 0.010 Delta BHC 
N.D. 160-57-1 00177 0.0054 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0044 0.010 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0059 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0082 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.10 Endrin Aldehyde 
N.D. 153494-70-500177 0.0051 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.010 Heptachlor 
N.D. 11024-57-3 00177 0.0023 0.010 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.030 0.10 Methoxychlor 
N.D. 18001-35-2 00177 1.0 3.0Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
N.D. 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0073 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0805 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
74.1 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
N.D. 17440-48-4 07052 0.00062 0.0050 Cobalt 
0.0080 J 17440-50-8 07053 0.00094 0.0100 Copper 
0.0680 J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584709
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P4-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

4SW1A   SDG#: ESM02-12 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
21.2 17439-95-4 01757 0.0067 0.100 Magnesium 
0.155 17439-96-5 07058 0.00044 0.0050 Manganese 
N.D. 17440-02-0 07061 0.00095 0.0100 Nickel 
3.06 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
31.8 17440-23-5 01767 0.0647 1.00 Sodium 
N.D. 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  21:10 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  21:10 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/22/2012  01:19 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Gregory J 
Drahovsky 

03/21/2012  15:22 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 

1Cynthia J 
Salvatori 

03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  03:29 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  13:37 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/21/2012  05:04 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  02:55 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Calcium 01750 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584709
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P4-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

4SW1A   SDG#: ESM02-12 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  12:06 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  12:06 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  12:06 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:30 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:19 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584710
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P5-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:10    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

5SW1A   SDG#: ESM02-13 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 144,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 292,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584710
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P5-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:10    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

5SW1A   SDG#: ESM02-13 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 294-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.0098 0.049 Acenaphthene 
N.D. 1208-96-8 08357 0.0098 0.049 Acenaphthylene 
N.D. 1120-12-7 08357 0.0098 0.049 Anthracene 
N.D. 156-55-3 08357 0.0098 0.049 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.0098 0.049 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.0098 0.049 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.0098 0.049 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.0098 0.049 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.0098 0.049 Chrysene 
N.D. 153-70-3 08357 0.0098 0.049 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.0098 0.049 Fluoranthene 
N.D. 186-73-7 08357 0.0098 0.049 Fluorene 
N.D. 1193-39-5 08357 0.0098 0.049 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.0098 0.049 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.0098 0.049 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.029 0.049 Naphthalene 
N.D. 185-01-8 08357 0.029 0.049 Phenanthrene 
N.D. 1129-00-0 08357 0.0098 0.049 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.50 2,4-D 
N.D. 188-85-7 10407 0.10 0.50 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.050 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584710
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P5-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:10    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

5SW1A   SDG#: ESM02-13 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.010 0.050 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0019 0.0095 Aldrin 
N.D. 1319-84-6 00177 0.0029 0.0095 Alpha BHC 
N.D. 1319-85-7 00177 0.0032 0.0095 Beta BHC 
N.D. 158-89-9 00177 0.0019 0.0095 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0019 0.0095 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0041 0.019 Gamma Chlordane 
N.D. 172-54-8 00177 0.0048 0.019 p,p-DDD 
N.D. 172-55-9 00177 0.0048 0.019 p,p-DDE 
N.D. 150-29-3 00177 0.0048 0.019 p,p-DDT 
N.D. 1319-86-8 00177 0.0032 0.0095 Delta BHC 
N.D. 160-57-1 00177 0.0050 0.019 Dieldrin 
N.D. 1959-98-8 00177 0.0041 0.0095 Endosulfan I 
N.D. 133213-65-900177 0.014 0.019 Endosulfan II 
N.D. 11031-07-8 00177 0.0055 0.019 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0077 0.019 Endrin 
N.D. 17421-93-4 00177 0.019 0.095 Endrin Aldehyde 
N.D. 153494-70-500177 0.0048 0.019 Endrin Ketone 
N.D. 176-44-8 00177 0.0019 0.0095 Heptachlor 
N.D. 11024-57-3 00177 0.0022 0.0095 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.095 Methoxychlor 
N.D. 18001-35-2 00177 0.95 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.110  J 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0125 J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.123 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
91.3 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
0.0012 J 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.453 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584710
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P5-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:10    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

5SW1A   SDG#: ESM02-13 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
24.4 17439-95-4 01757 0.0067 0.100 Magnesium 
1.38 17439-96-5 07058 0.00044 0.0050 Manganese 
0.0015 J 17440-02-0 07061 0.00095 0.0100 Nickel 
3.09 17440-09-7 01762 0.0874 0.500 Potassium 
N.D. 17782-49-2 07036 0.0069 0.0200 Selenium 
N.D. 17440-22-4 07066 0.00091 0.0050 Silver 
32.5 17440-23-5 01767 0.0647 1.00 Sodium 
0.0044 J 17440-28-0 07022 0.0042 0.0300 Thallium 
N.D. 17440-62-2 07071 0.00096 0.0050 Vanadium 
N.D. 17440-66-6 07072 0.0032 0.0200 Zinc 

mg/l mg/lmg/l mg/lSW-846 7470A 
N.D. 17439-97-6 00259 0.000026 0.00020 Mercury 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  21:31 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  21:31 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 
1Jennifer R Riggs03/22/2012  01:43 12080WAG0261SW-846 8270C TCL SW846 

Semivolatiles/Waters 
04678 

1Gregory J 
Drahovsky 

03/21/2012  15:55 12080WAF0261SW-846 8270C SIMPAHs in waters by SIM 08357 

1Cynthia J 
Salvatori 

03/21/2012  09:40 12080WAG0261SW-846 3510C BNA Water Extraction 00813 

1Kelli M Barto03/20/2012  17:40 12080WAF0261SW-846 3510C BNA Water Extraction (SIM) 10470 
1John W Perkins03/22/2012  03:56 120800029A1SW-846 8151A Herb water 8151A Master 10407 
1Lisa A Reinert03/21/2012  14:49 120800028A1SW-846 8081A TCL Pesticides 8081A Water 00177 
1Sherry L Morrow03/21/2012  02:30 120800028A1SW-846 3510C Pesticide Screen Waters Ext 11118 

1Kerrie A Freeburn03/21/2012  09:00 120800029A1SW-846 8151A Water Sample Herbicide 
Extract 

00816 

1Nicholas R Rossi03/20/2012  17:25 12080A08A1MA DEP VPH 5/04MT-VPH Waters 05869 
1Robert Brown03/21/2012  03:22 120800025A1MT DEQ MTEPH Screen Water 05968 
1Kelli M Barto03/20/2012  17:40 120800025A1MT DEQ MA EPH MT EPH Waters Extraction 11174 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Aluminum 01743 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Antimony 07044 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Arsenic 07035 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Barium 07046 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Beryllium 07047 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Cadmium 07049 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Calcium 01750 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584710
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P5-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:10    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

5SW1A   SDG#: ESM02-13 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  12:10 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  12:10 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  12:10 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:34 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:20 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584711
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SW1A   SDG#: ESM02-14BKG 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 312,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584711
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SW1A   SDG#: ESM02-14BKG 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.0099 0.049 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0020 0.0098 Aldrin 
N.D. 1319-84-6 00177 0.0029 0.0098 Alpha BHC 
N.D. 1319-85-7 00177 0.0033 0.0098 Beta BHC 
N.D. 158-89-9 00177 0.0020 0.0098 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0020 0.0098 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.020 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.020 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.020 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.020 p,p-DDT 
N.D. 1319-86-8 00177 0.0033 0.0098 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.020 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0098 Endosulfan I 
N.D. 133213-65-900177 0.015 0.020 Endosulfan II 
N.D. 11031-07-8 00177 0.0057 0.020 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0079 0.020 Endrin 
N.D. 17421-93-4 00177 0.020 0.098 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.020 Endrin Ketone 
N.D. 176-44-8 00177 0.0020 0.0098 Heptachlor 
N.D. 11024-57-3 00177 0.0022 0.0098 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.098 Methoxychlor 
N.D. 18001-35-2 00177 0.98 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.211 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0088  J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0836 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
74.6 17440-70-2 01750 0.0705 0.200 Calcium 
0.0019  J 17440-47-3 07051 0.0011 0.0150 Chromium 
0.00069 J 17440-48-4 07052 0.00062 0.0050 Cobalt 
N.D. 17440-50-8 07053 0.00094 0.0100 Copper 
0.257 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584711
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SW1A   SDG#: ESM02-14BKG 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  10:54 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  10:54 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  10:54 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  21:21 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:21 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584715
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A-DUP Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SWFD   SDG#: ESM02-15FD 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 04678 0.5 14-Bromophenyl-phenylether 
N.D. 185-68-7 04678 2 5Butylbenzylphthalate 
N.D. 184-74-2 04678 2 5Di-n-butylphthalate 
N.D. 186-74-8 04678 0.5 1Carbazole 
N.D. 159-50-7 04678 0.5 14-Chloro-3-methylphenol 
N.D. 1106-47-8 04678 0.5 14-Chloroaniline 
N.D. 1111-91-1 04678 0.5 1bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 04678 0.5 1bis(2-Chloroethyl)ether 
N.D. 139638-32-904678 0.5 1bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 04678 0.4 12-Chloronaphthalene 
N.D. 195-57-8 04678 0.5 12-Chlorophenol 
N.D. 17005-72-3 04678 0.5 14-Chlorophenyl-phenylether 
N.D. 1132-64-9 04678 0.5 1Dibenzofuran 
N.D. 195-50-1 04678 0.5 11,2-Dichlorobenzene 
N.D. 1541-73-1 04678 0.5 11,3-Dichlorobenzene 
N.D. 1106-46-7 04678 0.5 11,4-Dichlorobenzene 
N.D. 191-94-1 04678 2 53,3'-Dichlorobenzidine 
N.D. 1120-83-2 04678 0.5 12,4-Dichlorophenol 
N.D. 184-66-2 04678 2 5Diethylphthalate 
N.D. 1105-67-9 04678 0.5 12,4-Dimethylphenol 
N.D. 1131-11-3 04678 2 5Dimethylphthalate 
N.D. 1534-52-1 04678 5 154,6-Dinitro-2-methylphenol 
N.D. 151-28-5 04678 10 312,4-Dinitrophenol 
N.D. 1121-14-2 04678 1 52,4-Dinitrotoluene 
N.D. 1606-20-2 04678 0.5 12,6-Dinitrotoluene 
N.D. 1122-66-7 04678 0.5 11,2-Diphenylhydrazine 
N.D. 1117-81-7 04678 2 5bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 04678 0.1 0.5Hexachlorobenzene 
N.D. 187-68-3 04678 0.5 1Hexachlorobutadiene 
N.D. 167-72-1 04678 1 5Hexachloroethane 
N.D. 178-59-1 04678 0.5 1Isophorone 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584715
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A-DUP Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SWFD   SDG#: ESM02-15FD 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 04678 0.5 12-Methylphenol 
N.D. 1106-44-5 04678 0.5 14-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 04678 0.5 12-Nitroaniline 
N.D. 199-09-2 04678 0.5 13-Nitroaniline 
N.D. 1100-01-6 04678 0.5 14-Nitroaniline 
N.D. 198-95-3 04678 0.5 1Nitrobenzene 
N.D. 188-75-5 04678 0.5 12-Nitrophenol 
N.D. 1100-02-7 04678 10 314-Nitrophenol 
N.D. 162-75-9 04678 2 5N-Nitrosodimethylamine 
N.D. 1621-64-7 04678 0.5 1N-Nitroso-di-n-propylamine 
N.D. 186-30-6 04678 0.5 1N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 04678 2 5Di-n-octylphthalate 
N.D. 187-86-5 04678 1 5Pentachlorophenol 
N.D. 1108-95-2 04678 0.5 1Phenol 
N.D. 1120-82-1 04678 0.5 11,2,4-Trichlorobenzene 
N.D. 195-95-4 04678 0.5 12,4,5-Trichlorophenol 
N.D. 188-06-2 04678 0.5 12,4,6-Trichlorophenol 

ug/l ug/lug/l ug/lGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 08357 0.010 0.051 Acenaphthene 
N.D. 1208-96-8 08357 0.010 0.051 Acenaphthylene 
N.D. 1120-12-7 08357 0.010 0.051 Anthracene 
N.D. 156-55-3 08357 0.010 0.051 Benzo(a)anthracene 
N.D. 150-32-8 08357 0.010 0.051 Benzo(a)pyrene 
N.D. 1205-99-2 08357 0.010 0.051 Benzo(b)fluoranthene 
N.D. 1191-24-2 08357 0.010 0.051 Benzo(g,h,i)perylene 
N.D. 1207-08-9 08357 0.010 0.051 Benzo(k)fluoranthene 
N.D. 1218-01-9 08357 0.010 0.051 Chrysene 
N.D. 153-70-3 08357 0.010 0.051 Dibenz(a,h)anthracene 
N.D. 1206-44-0 08357 0.010 0.051 Fluoranthene 
N.D. 186-73-7 08357 0.010 0.051 Fluorene 
N.D. 1193-39-5 08357 0.010 0.051 Indeno(1,2,3-cd)pyrene 
N.D. 190-12-0 08357 0.010 0.051 1-Methylnaphthalene 
N.D. 191-57-6 08357 0.010 0.051 2-Methylnaphthalene 
N.D. 191-20-3 08357 0.031 0.051 Naphthalene 
N.D. 185-01-8 08357 0.031 0.051 Phenanthrene 
N.D. 1129-00-0 08357 0.010 0.051 Pyrene 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 194-75-7 10407 0.16 0.49 2,4-D 
N.D. 188-85-7 10407 0.099 0.49 Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10407 0.015 0.049 2,4,5-T 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584715
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A-DUP Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SWFD   SDG#: ESM02-15FD 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lHerbicides SW-846 8151A 
N.D. 193-72-1 10407 0.0099 0.049 2,4,5-TP 

ug/l ug/lug/l ug/lPesticides/PCBs SW-846 8081A 
N.D. 1309-00-2 00177 0.0019 0.0097 Aldrin 
N.D. 1319-84-6 00177 0.0029 0.0097 Alpha BHC 
N.D. 1319-85-7 00177 0.0033 0.0097 Beta BHC 
N.D. 158-89-9 00177 0.0019 0.0097 Gamma BHC - Lindane 
N.D. 15103-71-9 00177 0.0019 0.0097 Alpha Chlordane 
N.D. 15103-74-2 00177 0.0042 0.019 Gamma Chlordane 
N.D. 172-54-8 00177 0.0049 0.019 p,p-DDD 
N.D. 172-55-9 00177 0.0049 0.019 p,p-DDE 
N.D. 150-29-3 00177 0.0049 0.019 p,p-DDT 
N.D. 1319-86-8 00177 0.0033 0.0097 Delta BHC 
N.D. 160-57-1 00177 0.0052 0.019 Dieldrin 
N.D. 1959-98-8 00177 0.0042 0.0097 Endosulfan I 
N.D. 133213-65-900177 0.015 0.019 Endosulfan II 
N.D. 11031-07-8 00177 0.0057 0.019 Endosulfan Sulfate 
N.D. 172-20-8 00177 0.0079 0.019 Endrin 
N.D. 17421-93-4 00177 0.019 0.097 Endrin Aldehyde 
N.D. 153494-70-500177 0.0049 0.019 Endrin Ketone 
N.D. 176-44-8 00177 0.0019 0.0097 Heptachlor 
N.D. 11024-57-3 00177 0.0022 0.0097 Heptachlor Epoxide 
N.D. 172-43-5 00177 0.029 0.097 Methoxychlor 
N.D. 18001-35-2 00177 0.97 2.9Toxaphene 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MA DEP VPH 5/04 

N.D. 1n.a. 05869 50.0 100Unadjusted C5-C8 Aliphatics 
N.D. 1n.a. 05869 20.0 100C9-C10 Aromatic Hydrocarbons 
N.D. 1n.a. 05869 20.0 100Unadjusted C9-C12 Aliphatics 
N.D. 1n.a. 05869 50.0 100 1000Total Purgeable Hydrocarbons 

ug/l ug/lug/l ug/lGC Petroleum 
Hydrocarbons 

MT DEQ 

N.D. 1n.a. 05968 500 500 1000MTEPH Screen Water 

mg/l mg/lmg/l mg/lMetals SW-846 6010B 
0.0907  J 17429-90-5 01743 0.0801 0.200 Aluminum 
N.D. 17440-36-0 07044 0.0058 0.0200 Antimony 
0.0128  J 17440-38-2 07035 0.0051 0.0200 Arsenic 
0.0764 17440-39-3 07046 0.00026 0.0050 Barium 
N.D. 17440-41-7 07047 0.00024 0.0050 Beryllium 
N.D. 17440-43-9 07049 0.00027 0.0050 Cadmium 
72.4 17440-70-2 01750 0.0705 0.200 Calcium 
N.D. 17440-47-3 07051 0.0011 0.0150 Chromium 
0.00065 J 17440-48-4 07052 0.00062 0.0050 Cobalt 
0.0012  J 17440-50-8 07053 0.00094 0.0100 Copper 
0.147   J 17439-89-6 01754 0.0141 0.200 Iron 
N.D. 17439-92-1 07055 0.0022 0.0150 Lead 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584715
LLI Group  # 1296417 
Account    # 13509 

Sample Description: HUMT-P6-SW(031812)1-A-DUP Surface Water
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:50    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

6SWFD   SDG#: ESM02-15FD 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Chromium 07051 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Cobalt 07052 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Copper 07053 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Iron 01754 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Lead 07055 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Magnesium 01757 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Manganese 07058 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Nickel 07061 
1Joanne M Gates03/22/2012  12:22 1208018480061SW-846 6010B Potassium 01762 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Selenium 07036 
1Joanne M Gates03/22/2012  12:22 1208018480061SW-846 6010B Silver 07066 
1Joanne M Gates03/22/2012  12:22 1208018480061SW-846 6010B Sodium 01767 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Thallium 07022 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Vanadium 07071 
1John W Yanzuk II03/21/2012  22:46 1208018480061SW-846 6010B Zinc 07072 
1Damary Valentin03/22/2012  10:25 1208157130021SW-846 7470A Mercury 00259 
1Denise K Conners03/21/2012  09:47 1208018480061SW-846 3005A WW SW846 ICP Digest (tot 

rec) 
01848 

1Nelli S Markaryan03/21/2012  15:25 1208157130021SW-846 7470A WW SW846 Hg Digest 05713 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584716
LLI Group  # 1296417 
Account    # 13509 

Sample Description: TripBlank-1 Water 
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/19/2012     

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

TBW1-   SDG#: ESM02-16TB 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  16:24 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  16:24 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584717
LLI Group  # 1296417 
Account    # 13509 

Sample Description: TripBlank-2 Water 
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/19/2012     

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

TBW2-   SDG#: ESM02-17TB 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  22:16 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  22:16 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584718
LLI Group  # 1296417 
Account    # 13509 

Sample Description: TripBlank-3 Water 
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/19/2012     

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/23/2012 15:26 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

TBW3-   SDG#: ESM02-18TB* 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  22:38 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  22:38 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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TIER 3 DATA VERIFICATION/VALIDATION REPORT 

 
Project Name: Silvertip Huntley Channel 

QAPP: Draft Quality Assurance Project Plan Silvertip Pipeline Incident, Laurel, Montana, March 2012 

SDG: ESM01 (1296396) 

Analytical Laboratory: Lancaster Laboratories 

Analytical Parameters/Method: VOC-8260, SVOC-8270, PAH-8270-SIM, PEST-8081, HERB-8051, MADEP 
VPH/EPH, TOC-9060 and MET-6010B/7141 

Data Reviewer/Affiliation: Lyndi Mott/ARCADIS 

Date Completed: April 17, 2012 
 
 
This review was conducted as a Tier III evaluation and included review of data package completeness.  
Only analytical data associated with constituents of concern were reviewed for this validation. Field 
documentation was not included in this review.   Included with this assessment are the validation 
annotated sample result sheets, and chain of custody.  Analyses were performed on the following 
samples: 
 

 
Sample ID 

 
Lab ID 

 
Matrix 

 
Sample 

Collection 
Date 

 
Parent 

Sample 

 
Analysis 

 
V

O
C

 

S
V

O
C

 

 
P

E
S

T
/ 

H
E

R
B

 

V
P

H
/E

P
H

 

 
M

E
T

 

 
T

O
C

 

HUMT-P0-SE(0.0-0.3)1-A 6584651 Sediment 3/17/2012  X X X X X X 

HUMT-P1-SE(0.0-0.5)1-A 6584652 Sediment 3/17/2012  X X X X X X 

HUMT-P1-SE(0.0-0.5)2-A 6584653 Sediment 3/17/2012  X X X X X X 

HUMT-P1-SE(0.0-0.2)3-A 6584654 Sediment 3/18/2012  X X X X X X 

HUMT-P3-SE(0.0-0.2)1-A 6584655 Sediment 3/18/2012  X X X X X X 

HUMT-P3-SE(0.0-0.5)2-A 6584656 Sediment 3/18/2012  X X X X X X 

HUMT-P3-SE(0.0-0.5)2-A-
FD 

6584660 Sediment 3/18/2012 
HUMT-P3-SE 
(0.0-0.5)2-A 

X X X X X X 

HUMT-P5-SE(0.0-0.2)1-A 6584661 Sediment 3/18/2012  X X X X X X 

HUMT-P6-SE(0.0-0.3)1-A 6584662 Sediment 3/18/2012  X X X X X X 

TRIPBLANK_20120318 6584663 Water 3/18/2012  X      

 
Note: 

1. Volatile Petroleum Hydrocarbons/ Extractable Petroleum Hydrocarbons – Massachusetts 
Department of Environmental Protection (MADEP) method VPH/EPH 

2. Total Organic Carbon – TOC 
3. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location HUMT-

P3-SE(0.0-0.5)2-A. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

 

The table below is the evaluation of the data package completeness. 

 

Items Reviewed 

 

Reported 

Performance 

Acceptable 
 

Not 

Required No Yes No Yes 

1.    Sample receipt condition  X  X  

2.    Requested analyses and sample results  X  X  

3.    Master tracking list  X  X  

4.    Methods of analysis  X  X  

5.    Reporting limits   X  X  

6.    Sample collection date  X  X  

7.    Laboratory sample received date  X  X  

8.    Sample preservation verification (as 
applicable) 

 X  X  

9.   Sample preparation/extraction/analysis dates  X  X  

10.  Fully executed Chain-of-Custody (COC) form   X  X  

11.   Narrative summary of QA or sample 
problems provided 

 X  X  

12.   Data Package Completeness and 
Compliance 

 X  X  

QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 8260 8270, 8270-SIM, 8081, 8151, 9060, and Massachusetts Department of Environmental 
Protection (MADEP) Volatile Petroleum Hydrocarbons (VPH) and Extractable Petroleum Hydrocarbons 
(EPH).  Data were reviewed based on laboratory method criteria and/or USEPA's National Functional 
Guidelines for Organics Data Review (October 1999), and Montana Department of Environmental Quality 
Data Validation Guideline for Evaluating Analytical Data (updated August 5, 2010). 

 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 

 Concentration (C) Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in the 

sample may be suspect. 
 

 Quantitation (Q) Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 

 Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
+ Result may be biased high 
 
- Result may be biased low 
 
U Compound considered non-detect at the listed value due to associated blank contamination. 
 
R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 



 

Z:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16064\16064R.doc 4 

VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8260 

Water 14 days from collection to analysis 
Cool to 4°C+2°C; 
preserved to a pH of 
less than 2 s.u. 

Soil 
48 hours from collection to 
extraction and 14 days from 
extraction to analysis  

Cool to 4°C+2°C. 

s.u. Standard units 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 

3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune 
clock. 
 
System performance and column resolution were acceptable. 
 
 

4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 

4.1 Initial Calibration 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 



 

Z:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16064\16064R.doc 5 

 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit 
(0.05).   

 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits, with the exception 
of the compounds presented in the following table. 
 

Sample Locations Initial/Continuing Compound Criteria 

Trip Blank CCV %D Dichlorodifluoromethane -25% 

 
The criteria used to evaluate the initial and continuing calibration are presented in the following table.  In 
the case of a calibration deviation, the sample results are qualified. 
 

Initial/Continuing Criteria 
Sample 

Result 
Qualification 

Initial and Continuing 
Calibration 

RRF <0.05  
Non-detect R 

Detect J- 

RRF <0.01
1
  

Non-detect R 

Detect J- 

RRF >0.05 or RRF >0.01
1
 

Non-detect 
No Action 

Detect 

Initial Calibration 
%RSD > 15% or a correlation 
coefficient <0.99 

Non-detect UJ 

Detect J 

Continuing Calibration 

%D >20% (increase in sensitivity) 
Non-detect No Action 

Detect J+ 

%D >20% (decrease in sensitivity) 
Non-detect UJ- 

Detect J- 
1
 RRF of 0.01 only applies to compounds which are typically poor responding compounds (i.e., ketones, 1,4-dioxane, 

etc.) 

 
 

5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within control limits. 
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6. Internal Standard Performance 
 
Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during 
every sample analysis.  The  criteria  requires the internal standard compounds associated with the VOC 
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area 
counts of the associated continuing calibration standard. 
 
Sample locations associated with internal standards exhibiting responses outside of the control limits are 
presented in the following table. 
 

Sample Locations Internal Standard Response 

HUMT-P0-SE(0.0-0.3)1-A 

Fluorobenzene AC 

Chlorobenzene-d5 < LL but > 25% 

1,4-Dichlorobenzene-d4 AC 

AC Acceptable 

 
The criteria used to evaluate the internal standard responses are presented in the following table.  In the 
case of an internal standard deviation, the compounds quantitated under the deviant internal standard are 
qualified as documented in the table below. 
 

Control limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No action 

Detect J+ 

< the lower control limit (LL) but > 25% 
Non-detect UJ- 

Detect J- 

< 25% 
Non-detect R 

Detect J- 

 

 

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 
 

Sample Locations Compound 
MS 

Recovery 

MSD  

Recovery 

HUMT-P3-SE(0.0-0.5)2-A Acetone AC >UL 

AC Acceptable 
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The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration. 

Detect 
No Action 

Non-detect 

 
Sample locations associated with MS/MSD recoveries exhibiting an RPD greater than of the control limit 
presented in the following table. 
 

Sample Locations Compound 

HUMT-P3-SE(0.0-0.5)2-A 

Acetone 

2-Butanone 

Hexachlorobutdiene 

 
The criteria used to evaluate the RPD between the MS/MSD recoveries are presented in the following 
table.  In the case of an RPD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> UL 
Non-detect UJ 

Detect J 

 
 

8. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 
 
Sample locations associated with LCS analysis exhibiting recoveries outside of the control limits 
presented in the following table. 
 

Sample Locations Compound 
LCS 

Recovery 

Trip Blank Vinyl chloride > UL 

 
The criteria used to evaluate the LCS recoveries are presented in the following table.  In the case of an 
LCS deviation, the sample results are qualified as documented in the table below. 
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Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

 
 

9. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
  
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

Acetone 26 J 38 AC 

2-Butanone 15 U 7 J AC 

AC Acceptable 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

10. Compound Identification 

 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 

11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 

 

VOCs: SW-846 8260 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

C. Trip blanks  X  X  

Laboratory Control Sample (LCS)  X  X  

Laboratory Control Sample Duplicate(LCSD)     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS)  X  X  

Matrix Spike Duplicate(MSD)  X X   

MS/MSD Precision (RPD)  X X   

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

System performance and column resolution   X  X  

Initial calibration %RSDs  X  X  

Continuing calibration RRFs  X  X  

Continuing calibration %Ds  X X   

Instrument tune and performance check  X  X  

Ion abundance criteria for each instrument used  X  X  

Internal standard  X X   

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the 
established RT windows 

 X  X  

D. Transcription/calculation errors present    X  
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VOCs: SW-846 8260 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%RSD Relative standard deviation 
%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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 SEMIVOLATILE ORGANIC COMPOUND (SVOC) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8270/ 
8270 SIM 

Water 
7 days from collection to extraction 
and 40 days from extraction to 
analysis 

Cooled @ 4°C ± 2° 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4°C ± 2° 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 

3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune 
clock. 
 
System performance and column resolution were acceptable. 
 
 

4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 

4.1 Initial Calibration 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit 
(0.05).   

 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
 
 

5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  SVOC 
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries 
within the laboratory-established acceptance limits. 
 
All surrogate recoveries were within control limits. 
 

 

6. Internal Standard Performance 
 
Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during 
every sample analysis.  The  criteria  requires the internal standard compounds associated with the VOC 
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area 
counts of the associated continuing calibration standard. 
 
All internal standard responses were within control limits. 
 

 

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 
 

Sample Locations Compound 
MS 

Recovery 

MSD  

Recovery 

HUMT-P3-SE(0.0-0.5)2-A 
SIM 

Fluorene <LL but >10% <LL but >10% 

2-Methylnapthalene AC <LL but >10% 

AC Acceptable 

 
The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
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Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration (D). 

Detect 
No Action 

Non-detect 

 
 

8. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 
 
All compounds associated with the LCS analysis exhibited recoveries within the control limits. 

 
 

9. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

3&4-Methylphenol 58 41 J AC 

Benzo(a)anthracene 2.4 J 2.6 J AC 

Benzo(a)pyrene 2.7 J 2.7 J AC 

Benzo(b)fluoranthene 4.1 J 4.7 J AC 

Benzo(g,h,i)perylene 5.7 5.3 AC 

Chrysene 5.0 5.2 AC 

Fluoranthene 5.0 5.4 AC 

Fluorene 2.5 J 2.1 J AC 

1-Methylnaphthalene 16 9.5 AC 

2-Methylnaphthalene 14 12 AC 

Naphthalene 12 10 AC 

Phenanthrene 11 11 AC 
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Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

 Pyrene 6.4 6.6 AC 

AC Acceptable 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

10. Compound Identification 

 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 

11. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR SVOCs 

 

SVOCs: SW-846 8270 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate(MSD) %R  X X   

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

System performance and column resolution   X  X  

Initial calibration %RSDs  X  X  

Continuing calibration RRFs  X  X  

Continuing calibration %Ds  X  X  

Instrument tune and performance check  X  X  

Ion abundance criteria for each instrument used  X  X  

Internal standard  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B.  Quantitation Reports  X  X  

C. RT of sample compounds within the 
established RT windows 

 X  X  

D.  Transcription/calculation errors present    X  

E.  Reporting limits adjusted to reflect 
sample dilutions 

 X  X  

%RSD Relative standard deviation 
%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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PESTICIDES AND HERBICIDES ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 
 

Method Matrix Holding Time Preservation 

SW-846 
8081/8051 

Water 
7 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cool to 4°C+2°C 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cool to 4°C+2°C 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 

3. System Performance 
 
System performance and column resolution were acceptable. 
 
 

4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 

4.1 Initial Calibration 
 
A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99 is allowed.   

 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (15%). 
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All pesticides and herbicides associated with calibrations were within the specified control limits, with the 
exception of the compounds presented in the following table.  
 

Sample Locations Initial/Continuing Compound Criteria 

HUMT-P0-SE(0.0-0.3)1-A 
HUMT-P1-SE(0.0-0.5)1-A 
HUMT-P1-SE(0.0-0.5)2-A 
HUMT-P1-SE(0.0-0.2)3-A 
HUMT-P3-SE(0.0-0.2)1-A 
HUMT-P3-SE(0.0-0.5)2-A 
HUMT-P3-SE(0.0-0.5)2-A-FD 
HUMT-P5-SE(0.0-0.2)1-A 
HUMT-P6-SE(0.0-0.3)1-A 

CCV %D 

4,4’-DDD 16.0% 

Endosulfan sulfate 19.7% 

Endrin ketone 16.4% 

 
The criteria used to evaluate the initial and continuing calibration are presented in the following table.  In the 
case of a calibration deviation, the sample results are qualified. 
 

Initial/Continuing Criteria 
Sample 

Result 
Qualification 

Initial Calibration %RSD > 20%or a correlation coefficient <0.99 
Non-detect UJ 

Detect J 

Continuing 
Calibration 

%D >15% (increase in sensitivity) 
Non-detect No Action 

Detect J+ 

%D >15% (decrease in sensitivity) 
Non-detect UJ- 

Detect J- 

 
 

5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  Pesticide 
and herbicide analysis requires that one of the two surrogate compounds exhibit recoveries within the 
laboratory-established acceptance limits. 
 
All surrogate recoveries reported were within control limits. 
 
 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the laboratory-established acceptance limits.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
The MS/MSD analysis for herbicides exhibited acceptable recoveries and RPD between the MS/MSD 
recoveries. 
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Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 
 

Sample Locations Compound 
MS 

Recovery 

MSD  

Recovery 

HUMT-P3-SE(0.0-0.5)2-A 

Aldrin AC <10% 

Alpha-BHC AC <10% 

Beta-BHC >UL AC 

Gamma-BHC >UL AC 

Delta BHC <10% <LL but >10% 

Endosulfan I AC <10% 

Heptachlor epoxide >UL AC 

Methoxychlor AC <LL but >10% 

AC Acceptable 

 
The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration (D). 

Detect 
No Action 

Non-detect 

 
Sample locations associated with MS/MSD recoveries exhibiting an RPD greater than of the control limit 
presented in the following table. 
 

Sample Locations Compound 

HUMT-P3-SE(0.0-0.5)2-A 

Aldrin 

Alpha-BHC 

Gamma-BHC 

Alpha Chlordane 

Gamma Chlordane 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Delta BHC 

Dieldrin 

Endosulfan I 

Endosulfan II 
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Sample Locations Compound 

HUMT-P3-SE(0.0-0.5)2-A 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

 
The criteria used to evaluate the RPD between the MS/MSD recoveries are presented in the following 
table.  In the case of an RPD deviation, the sample results are qualified as documented in the table below. 
 

Control Limit 
Sample 

Result 
Qualification 

> UL 
Non-detect UJ 

Detect J 

 
 

7. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 
 
All compounds associated with the LCS analysis exhibited recoveries within the control limits. 
 
 

8. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

Aldrin 2.3 0.51 J AC 

Gamma Chlordane 0.52 J 1.2 U AC 

4,4’-DDT 0.59 J 2.4 U AC 

Endosulfan I 4.4 0.59 J AC 

Endrin 1.5 J 2.4 U AC 

Heptachlor 1.9 U 0.88 J AC 

Heptachlor epoxide 26 U 2.5 AC 

Methoxychlor 3.0 J 12 U AC 

AC Acceptable 
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The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

9. Compound Identification 

 
The retention times of all quantitated peaks must fall within the calculated retention time windows for both the 
primary and confirmation columns.  When dual column analysis is performed the percent difference (%D) of 
detected sample results must be less than 40%.  
 
The dual column analysis exhibited acceptable %D between columns. 
 
 

10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PESTICIDES & HERBICIDES 

 

Pesticides & Herbicides; SW-846 8081/8151 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/ECD) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS)  X  X  

Laboratory Control Sample Duplicate(LCSD)     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS)  X X   

Matrix Spike Duplicate(MSD)  X X   

MS/MSD Precision (RPD)  X X   

Field Duplicate (RPD)  X ? X  

Surrogate Spike Recoveries  X  X  

Column %D < 40%  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X X   

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  

     B. RT of sample compounds within the 
   established RT windows 

 X  X  

     C. Identification/confirmation  X  X  

     D. Transcription/calculation errors present    X  

     E. Reporting limits adjusted to reflect 
   sample dilutions 

 X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference. 
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

MADEP VPH 

Water 14 days from collection to analysis 
Cooled @ 4°C ± 2°; 
preserved to a pH of 
less than 2. 

Soil 14 days from collection to analysis Cooled @ 4°C ± 2°. 

s.u. Standard units 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 

3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 

 

3.1 Initial Calibration 
 
A maximum RSD of 25% is allowed. 
 

3.2 Continuing Calibration 
 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (25%). 

 
All calibration criteria were within the control limits.  
 
 
 



 

Z:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16064\16064R.doc 23 

4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  The VPH 
analysis requires the surrogate compounds exhibit recoveries within the recovery range of 70 to 130%. 
 
Sample locations associated with surrogates exhibiting recoveries outside of the control limits presented in 
the following table. 

 

Sample Locations Surrogate PID Recovery FID Recovery 

HUMT-P5-SE(0.0-0.2)1-A 
a,a,a-Trifluorotoluene 

< LL but > 10% AC 

HUMT-P6-SE(0.0-0.3)1-A < LL but > 10% AC 

Acceptable (AC) 
 

The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
a surrogate deviation, the sample results associated with deviant recovery are qualified as documented in 
the table below. 

 

Control Limit 
Sample 

Result 
Qualification 

> upper control limit (UL) of 130% 
Non-detect No Action 

Detect J+ 

< lower control limit (LL) of 70% but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

 
 

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method-established 
acceptance limits of 70 to 130%.  The relative percent difference (RPD) between the MS/MSD recoveries 
must exhibit an RPD within 30%.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

 

Sample Locations Compound 
MS 

Recovery 

MSD 

Recovery 

HUMT-P3-SE(0.0-0.5)2-A 
C9-C10 Aromatic 
Hydrocarbons 

>UL >UL 

AC = Acceptable 
 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 
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Control Limit 
Sample 

Result 
Qualification 

> the upper control limit (UL) of 130% 
Non-detect No Action 

Detect J+ 

< the lower control limit (LL) of 70% but > 10% 
Non-detect UJ- 

Detect J- 

< 10% 
Non-detect R 

Detect J- 

Parent sample concentration > four times the MS/MSD 
spiking solution concentration (D). 

Detect 
No Action 

Non-detect 

 
 

6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 

 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The compounds associated with the LCS/LCSD analysis must 
exhibit a percent recovery within the acceptance limits of 70 to 130%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits. 
 
 

7. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

All Compounds 6.8 U 6.68 U AC 

AC Acceptable 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

8. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VPH ANALYSIS 
 

VPH; MADEP VPH 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID/PID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate(MSD) %R  X X   

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X X   

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  

     B. RT of sample compounds within the 
   established RT windows 

 X  X  

     C. Pattern identification     X 

     D. Transcription/calculation errors present    X  

     E. Reporting limits adjusted to reflect 
   sample dilutions 

 X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 

 

 



 

Z:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16064\16064R.doc 26 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSES  
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

MADEP EPH 

Water 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4°C ± 2°; 
preserved to a pH of 
less than 2. 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4°C ± 2°. 

s.u. Standard units 

 
All samples were analyzed within the specified holding time criteria.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 

 
 

3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 

 

3.1 Initial Calibration 
 
A maximum RSD of 25% is allowed. 
 

3.2 Continuing Calibration 
 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (25%). 

 
All calibration criteria were within the control limits.  
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  The EPH 
analysis requires surrogate compounds exhibit recoveries within the acceptance limits of 40 to 140%. 
 
All surrogate recoveries were within control limits. 
 
 

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method specified 
acceptance limits of 40 to 140%.  The relative percent difference (RPD) between the MS/MSD recoveries 
must exhibit an RPD within 50%.  
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
A MS/MSD was not performed on a sample location associated with the SDG. 
 
 

6. Laboratory Control Sample (LCS) Analysis 

 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the acceptance limits of 40 to 140%. 
 
The LCS analysis is not performed for an EPH Screen analysis. 
 
 

7. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the 
RPD between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is 
applied for water matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

EPH Screen 220 U 210 U AC 

AC Acceptable 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 

8. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR EPH ANALYSIS 
 

EPH; MADEP EPH 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS) %R     X 

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R     X 

Matrix Spike Duplicate(MSD) %R     X 

MS/MSD Precision (RPD)     X 

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  

     B. RT of sample compounds within the 
   established RT windows 

 X  X  

     C. Pattern identification     X 

     D. Transcription/calculation errors present    X  

     E. Reporting limits adjusted to reflect 
   sample dilutions 

 X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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 TOTAL ORGANIC CARBON (TOC) ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

Total Organic 
Carbon  
by SW-846 9060 

Water 
28 days from collection to 
analysis 

Cooled to 4°C ± 2°.; 
preserved to a pH of less 
than 2. 

Soil 
28 days from collection to 
analysis 

Cooled to 4°C ± 2°. 

 
All samples were analyzed within the specified holding times.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
TOC was not detected above the MDL in the associated blanks; therefore detected sample results were not 
associated with blank contamination. 
 
 

3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence.  The continuing calibration verifies that the 
instrument daily performance is satisfactory. 
 

3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial calibration 
was greater than 0.995 and all initial calibration verification standard recoveries were within control limits. 

 
All continuing calibration standard recoveries were within the control limit. 
 
 

4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
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4.1 Matrix Spike (MS) Analysis 
 
TOC must exhibit a percent recovery within the laboratory established acceptance limits.  The MS 
recovery control limits do not apply for MS performed on sample locations where the TOC concentration 
detected in the parent sample exceeds the MS concentration by a factor of four or greater.   
 
The MS analysis performed on sample location HUMT-P3-SE(0.0-0.5)2-A exhibited a recovery within the 
control limits. 
 

4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the parent 
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times 
the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited RPD within the control limit. 
 
 

5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water 
matrices or three times the RL is applied for soil matrices. 
 
Results for field duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Analyte 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

TOC 8460 3850 74.9% 

 
TOC associated with samples locations HUMT-P3-SE(0.0-0.5)2-A and HUMT-P3-SE(0.0-0.5)2-A-FD exhibited 
a field duplicate RPD greater than the control limit.  The associated sample results from sample locations for 
the listed analyte were qualified as estimated. 
 
 

6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 
 
 

7. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR TOC 
 

 

General Chemistry: SW-846 9060 
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

TOC Analyzer 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks     

A. Method blanks  X  X  

B. Equipment blanks     X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R     X 

Lab Duplicate Precision (RPD)  X  X  

Field Duplicate (RPD)  X X   

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation        

Initial Calibration Verification  X  X  

Continuing Calibration Verification   X  X  

Transcription/calculation errors present    X  

Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R - percent recovery,  RPD - relative percent difference,  
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INORGANIC ANALYSIS INTRODUCTION 
 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6010 and 7471. Data were reviewed based on laboratory method criteria and/or USEPA’s National 
Functional Guidelines for Inorganic Data Review, October 2004, where applicable, and Montana Department 
of Environmental Quality Data Validation Guideline for Evaluating Analytical Data (updated August 5, 2010). 
 
The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance.  As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method.  It is assumed that the data package represents the best efforts of the laboratory and 
that it was already subjected to adequate and sufficient quality review prior to submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National Functional 
Guidelines: 
 

 Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte instrument 

detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection limit 

(CRDL), but greater than or equal to the instrument detection limit (IDL). 
 

 Quantitation (Q) Qualifiers 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery is not within control limits. 
 
 * Duplicate analysis is not within control limits. 
 

 Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the reported 

limit is approximate and may or may not represent the actual limit of detection. 
 

 + Result may be biased high 
 
-  Result may be biased low 

 
   U    Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is unusable.  
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no 
information as to whether the compound is present or not.  "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict QC serves to 
increase confidence in data but any value potentially contains error. 
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METALS ANALYSES 
 
 

1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 6010B 

Water 180 days from collection to analysis 
Cool to 4°C+2°C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cool to 4°C+2°C. 

SW-846 7470 Water 28 days from collection to analysis 
Cool to 4°C+2°C; 
preserved to a pH of 
less than 2. 

SW-846 7471 Soil 28 days from collection to analysis Cool to 4°C+2°C. 

 
All samples were analyzed within the specified holding times.   
 
 

2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method blanks 
measure laboratory contamination.  Rinse blanks measure contamination of samples during field operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL.  No other qualification of the sample results was required. 

 
 

3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence.  The continuing calibration verifies that the 
instrument’s continuing performance is satisfactory. 

 

3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial calibration 
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were 
within control limits. 
 
All continuing calibration verification standard recoveries were within the control limit.  
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3.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The CRDL 
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium 
(Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard analysis are 
presented below in the CRDL standards evaluation table. 

 
All CRDL standard recoveries were within control limits.    
 

3.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 

 
 

4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  

4.1 MS Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  
The MS recovery control limits do not apply for MS performed on sample locations where the analyte’s 
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.   
 
All analytes associated with MS/MSD recoveries were within control limits with the exception of the following 
analyte present in the table below. 

 

Sample Location Analyte 
MS 

Recovery 

MSD 

Recovery 

HUMT-P3-SE(0.0-0.5)2-A 

Antimony 72% 73% 

Potassium 161% 167% 

Mercury 51% 50% 

 
The criteria used to evaluate MS/MSD recoveries are presented in the following table.  In the case of an 
MS/MSD deviation, the sample results are qualified. The qualifications are applied to all sample results 
associated with this SDG. 

 

Control limit Sample Result Qualification 

MS/MSD percent recovery 30% to 74% 
Non-detect UJ- 

Detect J- 

MS/MSD percent recovery <30%  
Non-detect R 

Detect J- 

MS/MSD percent recovery >125% 
Non-detect No Action 

Detect J+ 
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4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the parent 
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times 
the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPD. 
 
 

5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water 
matrices or three times the RL is applied for soil matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Analyte 

Sample 

Result 

Duplicate 

Result RPD 

HUMT-P3-SE(0.0-0.5)2-A/ 
HUMT-P3-SE(0.0-0.5)2-A-FD 

Aluminum 13700 11600 16.6% 

Arsenic 17.2 15.9 7.9% 

Barium 191 166 14% 

Beryllium 0.611 J 0.551 J AC 

Cadmium 0.614 J 0.596 J AC 

Calcium 13100 13300 1.5% 

Chromium 30.0 26.7 11.6% 

Cobalt 8.95 7.89 12.6% 

Copper 17.3 16.1 7.2% 

Iron 22200 19100 15% 

Lead 10.7 9.23 14.8% 

Magnesium 7700 6880 11.2% 

Manganese 351 317 10.2% 

Nickel 21.4 19.4 9.8% 

Potassium 2080 1840 12.2% 

Sodium 685 542 23.3% 

Thallium 1.34 J 0.727 J AC 

Vanadium 52.1 44.4 16% 

Zinc 51.4 47.4 8.1% 

 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

  
 

6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
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interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 

 
 

7. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are 
evaluated to determine if matrix interference exists.  These analytes are required to have less than a 10% 
difference (%D) between sample results from the undiluted (parent) sample and results associated with the 
same sample analyzed with a five-fold dilution. 

 
The serial dilution performed on sample location HUMT-P3-SE(0.0-0.5)2-A exhibited %D within the control 
limit. 
 

 

8. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 
 

METALS; SW-846 6010/7471 Reported 

Performance 

Acceptable Not 

Required No Yes No Yes 

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP) 

Atomic Absorption – Manual Cold Vapor (CV) 

Tier II Validation        

Holding Times  X  X  

Reporting limits (units)  X  X  

Blanks 

A. Instrument Blanks  X  X  

      B.  Method Blanks  X  X  

      C.   Equipment/Field Blanks     X 

Laboratory Control Sample (LCS)  X X   

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate (MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

ICP Serial Dilution  X  X  

Reporting Limit Verification  X  X  

Raw Data  X  X  

Tier III Validation        

Initial Calibration Verification  X  X  

Continuing Calibration Verification   X  X  

CRDL Standard  X  X  

ICP Interference Check  X  X  

Transcription/calculation errors present    X  

Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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LLI Sample # SW 6584651
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P0-SE(0.0-0.3)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 15:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0E1A   SDG#: ESM01-01 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 195-48-7 10727 26 532-Methylphenol 
43      J 1106-44-5 10727 26 534-Methylphenol 

3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 26 532-Nitroaniline 
N.D. 199-09-2 10727 110 2603-Nitroaniline 
N.D. 1100-01-6 10727 110 2604-Nitroaniline 
N.D. 198-95-3 10727 26 53Nitrobenzene 
N.D. 188-75-5 10727 26 532-Nitrophenol 
N.D. 1100-02-7 10727 260 7904-Nitrophenol 
N.D. 162-75-9 10727 110 260N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 26 53N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 26 53N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 110 260Di-n-octylphthalate 
N.D. 187-86-5 10727 53 270Pentachlorophenol 
N.D. 1108-95-2 10727 26 53Phenol 
N.D. 1120-82-1 10727 26 531,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 26 532,4,5-Trichlorophenol 
N.D. 188-06-2 10727 26 532,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 2.1 5.3Acenaphthene 
N.D. 1208-96-8 10722 1.1 5.3Acenaphthylene 
N.D. 1120-12-7 10722 1.1 5.3Anthracene 
N.D. 156-55-3 10722 2.1 5.3Benzo(a)anthracene 
3.0    J 150-32-8 10722 2.1 5.3Benzo(a)pyrene 
4.7    J 1205-99-2 10722 2.1 5.3Benzo(b)fluoranthene 
5.8 1191-24-2 10722 2.1 5.3Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 2.1 5.3Benzo(k)fluoranthene 
5.5 1218-01-9 10722 1.1 5.3Chrysene 
N.D. 153-70-3 10722 2.1 5.3Dibenz(a,h)anthracene 
4.6    J 1206-44-0 10722 2.1 5.3Fluoranthene 
2.9    J 186-73-7 10722 2.1 5.3Fluorene 
N.D. 1193-39-5 10722 2.1 5.3Indeno(1,2,3-cd)pyrene 
18 190-12-0 10722 2.1 5.31-Methylnaphthalene 
21 191-57-6 10722 2.1 5.32-Methylnaphthalene 
14 191-20-3 10722 2.1 5.3Naphthalene 
11 185-01-8 10722 2.1 5.3Phenanthrene 
5.5 1129-00-0 10722 2.1 5.3Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 19 572,4-D 
N.D. 188-85-7 10401 13 38Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584651
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P0-SE(0.0-0.3)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 15:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P0E1A   SDG#: ESM01-01 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1JoElla L Rice03/20/2012  16:50 12080SLE0261SW-846 3546 BNA Soil Microwave SIM PAH 10810 
1John W Perkins03/21/2012  17:23 120800026A1SW-846 8151A Herbicide soils 8151A 

Master 
10401 

1Jamie L Brillhart03/24/2012  17:51 120820003A1SW-846 8081A TCL Pesticides 8081A Soil 10738 
1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 

Extraction 
10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

50.13Nicholas R Rossi03/22/2012  09:59 12081A08B1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  06:24 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  13:11 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  16:55 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  16:55 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:25 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:41 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/21/2012  00:46 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584652
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E1A   SDG#: ESM01-02 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
17      J 0.9367-64-1 10237 9 24Acetone 
N.D. 0.93107-05-1 10237 1 6Allyl Chloride 
N.D. 0.9371-43-2 10237 0.6 6Benzene 
N.D. 0.93108-86-1 10237 1 6Bromobenzene 
N.D. 0.9374-97-5 10237 1 6Bromochloromethane 
N.D. 0.9375-27-4 10237 1 6Bromodichloromethane 
N.D. 0.9375-25-2 10237 1 6Bromoform 
N.D. 0.9374-83-9 10237 2 6Bromomethane 
N.D. 0.9378-93-3 10237 5 122-Butanone 
N.D. 0.93104-51-8 10237 1 6n-Butylbenzene 
N.D. 0.93135-98-8 10237 1 6sec-Butylbenzene 
N.D. 0.9398-06-6 10237 1 6tert-Butylbenzene 
N.D. 0.9356-23-5 10237 1 6Carbon Tetrachloride 
N.D. 0.93108-90-7 10237 1 6Chlorobenzene 
N.D. 0.9375-00-3 10237 2 6Chloroethane 
N.D. 0.9367-66-3 10237 1 6Chloroform 
N.D. 0.9374-87-3 10237 2 6Chloromethane 
N.D. 0.93106-43-4 10237 1 64-Chlorotoluene 
N.D. 0.9396-12-8 10237 2 61,2-Dibromo-3-chloropropane 
N.D. 0.93124-48-1 10237 1 6Dibromochloromethane 
N.D. 0.93106-93-4 10237 1 61,2-Dibromoethane 
N.D. 0.9374-95-3 10237 1 6Dibromomethane 
N.D. 0.9395-50-1 10237 1 61,2-Dichlorobenzene 
N.D. 0.93541-73-1 10237 1 61,3-Dichlorobenzene 
N.D. 0.93106-46-7 10237 1 61,4-Dichlorobenzene 
N.D. 0.9375-71-8 10237 2 6Dichlorodifluoromethane 
N.D. 0.9375-34-3 10237 1 61,1-Dichloroethane 
N.D. 0.93107-06-2 10237 1 61,2-Dichloroethane 
N.D. 0.9375-35-4 10237 1 61,1-Dichloroethene 
N.D. 0.93156-59-2 10237 1 6cis-1,2-Dichloroethene 
N.D. 0.93156-60-5 10237 1 6trans-1,2-Dichloroethene 
N.D. 0.9375-43-4 10237 2 6Dichlorofluoromethane 
N.D. 0.9378-87-5 10237 1 61,2-Dichloropropane 
N.D. 0.93142-28-9 10237 1 61,3-Dichloropropane 
N.D. 0.93594-20-7 10237 1 62,2-Dichloropropane 
N.D. 0.93563-58-6 10237 1 61,1-Dichloropropene 
N.D. 0.9310061-01-510237 1 6cis-1,3-Dichloropropene 
N.D. 0.9310061-02-610237 1 6trans-1,3-Dichloropropene 
N.D. 0.9360-29-7 10237 1 6Ethyl Ether 
N.D. 0.93100-41-4 10237 1 6Ethylbenzene 
N.D. 0.9376-13-1 10237 2 12Freon 113 
N.D. 0.9387-68-3 10237 2 6Hexachlorobutadiene 
N.D. 0.9398-82-8 10237 1 6Isopropylbenzene 
N.D. 0.9399-87-6 10237 1 6p-Isopropyltoluene 
N.D. 0.931634-04-4 10237 0.6 6Methyl Tertiary Butyl Ether 
N.D. 0.93108-10-1 10237 4 124-Methyl-2-pentanone 
N.D. 0.9375-09-2 10237 2 6Methylene Chloride 
N.D. 0.9391-20-3 10237 1 6Naphthalene 
N.D. 0.93103-65-1 10237 1 6n-Propylbenzene 
N.D. 0.93100-42-5 10237 1 6Styrene 
N.D. 0.93630-20-6 10237 1 61,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584652
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E1A   SDG#: ESM01-02 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9379-34-5 10237 1 61,1,2,2-Tetrachloroethane 
N.D. 0.93127-18-4 10237 1 6Tetrachloroethene 
N.D. 0.93109-99-9 10237 5 6Tetrahydrofuran 
N.D. 0.93108-88-3 10237 1 6Toluene 
N.D. 0.9387-61-6 10237 1 61,2,3-Trichlorobenzene 
N.D. 0.93120-82-1 10237 1 61,2,4-Trichlorobenzene 
N.D. 0.93108-70-3 10237 1 61,3,5-Trichlorobenzene 
N.D. 0.9371-55-6 10237 1 61,1,1-Trichloroethane 
N.D. 0.9379-00-5 10237 1 61,1,2-Trichloroethane 
N.D. 0.9379-01-6 10237 1 6Trichloroethene 
N.D. 0.9375-69-4 10237 2 6Trichlorofluoromethane 
N.D. 0.9396-18-4 10237 1 61,2,3-Trichloropropane 
N.D. 0.9395-63-6 10237 1 61,2,4-Trimethylbenzene 
N.D. 0.9375-01-4 10237 1 6Vinyl Chloride 
N.D. 0.931330-20-7 10237 1 6Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 21 434-Bromophenyl-phenylether 
N.D. 185-68-7 10727 86 210Butylbenzylphthalate 
N.D. 184-74-2 10727 86 210Di-n-butylphthalate 
N.D. 186-74-8 10727 21 43Carbazole 
N.D. 159-50-7 10727 21 434-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 21 434-Chloroaniline 
N.D. 1111-91-1 10727 21 43bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 21 43bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 21 43bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 9 422-Chloronaphthalene 
N.D. 195-57-8 10727 21 432-Chlorophenol 
N.D. 17005-72-3 10727 21 434-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 21 43Dibenzofuran 
N.D. 195-50-1 10727 21 431,2-Dichlorobenzene 
N.D. 1541-73-1 10727 21 431,3-Dichlorobenzene 
N.D. 1106-46-7 10727 21 431,4-Dichlorobenzene 
N.D. 191-94-1 10727 130 4303,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 21 432,4-Dichlorophenol 
N.D. 184-66-2 10727 86 210Diethylphthalate 
N.D. 1105-67-9 10727 21 432,4-Dimethylphenol 
N.D. 1131-11-3 10727 86 210Dimethylphthalate 
N.D. 1534-52-1 10727 210 6404,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 390 1,300 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 86 2102,4-Dinitrotoluene 
N.D. 1606-20-2 10727 21 432,6-Dinitrotoluene 
N.D. 1122-66-7 10727 21 431,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 86 220bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 4 22Hexachlorobenzene 
N.D. 187-68-3 10727 21 43Hexachlorobutadiene 
N.D. 167-72-1 10727 43 210Hexachloroethane 
N.D. 178-59-1 10727 21 43Isophorone 
N.D. 195-48-7 10727 21 432-Methylphenol 
N.D. 1106-44-5 10727 21 434-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584652
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E1A   SDG#: ESM01-02 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 21 432-Nitroaniline 
N.D. 199-09-2 10727 86 2103-Nitroaniline 
N.D. 1100-01-6 10727 86 2104-Nitroaniline 
N.D. 198-95-3 10727 21 43Nitrobenzene 
N.D. 188-75-5 10727 21 432-Nitrophenol 
N.D. 1100-02-7 10727 210 6404-Nitrophenol 
N.D. 162-75-9 10727 86 210N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 21 43N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 21 43N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 86 210Di-n-octylphthalate 
N.D. 187-86-5 10727 43 220Pentachlorophenol 
N.D. 1108-95-2 10727 21 43Phenol 
N.D. 1120-82-1 10727 21 431,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 21 432,4,5-Trichlorophenol 
N.D. 188-06-2 10727 21 432,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 1.7 4.3Acenaphthene 
N.D. 1208-96-8 10722 0.87 4.3Acenaphthylene 
N.D. 1120-12-7 10722 0.87 4.3Anthracene 
N.D. 156-55-3 10722 1.7 4.3Benzo(a)anthracene 
N.D. 150-32-8 10722 1.7 4.3Benzo(a)pyrene 
2.6    J 1205-99-2 10722 1.7 4.3Benzo(b)fluoranthene 
3.0    J 1191-24-2 10722 1.7 4.3Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 1.7 4.3Benzo(k)fluoranthene 
2.7    J 1218-01-9 10722 0.87 4.3Chrysene 
N.D. 153-70-3 10722 1.7 4.3Dibenz(a,h)anthracene 
2.8    J 1206-44-0 10722 1.7 4.3Fluoranthene 
N.D. 186-73-7 10722 1.7 4.3Fluorene 
N.D. 1193-39-5 10722 1.7 4.3Indeno(1,2,3-cd)pyrene 
5.0 190-12-0 10722 1.7 4.31-Methylnaphthalene 
6.6 191-57-6 10722 1.7 4.32-Methylnaphthalene 
71 191-20-3 10722 1.7 4.3Naphthalene 
6.2 185-01-8 10722 1.7 4.3Phenanthrene 
3.4    J 1129-00-0 10722 1.7 4.3Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 16 472,4-D 
N.D. 188-85-7 10401 10 31Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.1 2.22,4,5-T 
N.D. 193-72-1 10401 0.98 2.22,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584652
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 16:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E1A   SDG#: ESM01-02 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 
Extraction 

10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

48.54Nicholas R Rossi03/21/2012  14:59 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  06:50 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  13:06 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  16:59 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  16:59 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:30 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:42 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/20/2012  22:31 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584653
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)2-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 17:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E2A   SDG#: ESM01-03 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
26      J 0.9767-64-1 10237 9 27Acetone 
N.D. 0.97107-05-1 10237 1 7Allyl Chloride 
N.D. 0.9771-43-2 10237 0.7 7Benzene 
N.D. 0.97108-86-1 10237 1 7Bromobenzene 
N.D. 0.9774-97-5 10237 1 7Bromochloromethane 
N.D. 0.9775-27-4 10237 1 7Bromodichloromethane 
N.D. 0.9775-25-2 10237 1 7Bromoform 
N.D. 0.9774-83-9 10237 3 7Bromomethane 
N.D. 0.9778-93-3 10237 5 132-Butanone 
N.D. 0.97104-51-8 10237 1 7n-Butylbenzene 
N.D. 0.97135-98-8 10237 1 7sec-Butylbenzene 
N.D. 0.9798-06-6 10237 1 7tert-Butylbenzene 
N.D. 0.9756-23-5 10237 1 7Carbon Tetrachloride 
N.D. 0.97108-90-7 10237 1 7Chlorobenzene 
N.D. 0.9775-00-3 10237 3 7Chloroethane 
N.D. 0.9767-66-3 10237 1 7Chloroform 
N.D. 0.9774-87-3 10237 3 7Chloromethane 
N.D. 0.97106-43-4 10237 1 74-Chlorotoluene 
N.D. 0.9796-12-8 10237 3 71,2-Dibromo-3-chloropropane 
N.D. 0.97124-48-1 10237 1 7Dibromochloromethane 
N.D. 0.97106-93-4 10237 1 71,2-Dibromoethane 
N.D. 0.9774-95-3 10237 1 7Dibromomethane 
N.D. 0.9795-50-1 10237 1 71,2-Dichlorobenzene 
N.D. 0.97541-73-1 10237 1 71,3-Dichlorobenzene 
N.D. 0.97106-46-7 10237 1 71,4-Dichlorobenzene 
N.D. 0.9775-71-8 10237 3 7Dichlorodifluoromethane 
N.D. 0.9775-34-3 10237 1 71,1-Dichloroethane 
N.D. 0.97107-06-2 10237 1 71,2-Dichloroethane 
N.D. 0.9775-35-4 10237 1 71,1-Dichloroethene 
N.D. 0.97156-59-2 10237 1 7cis-1,2-Dichloroethene 
N.D. 0.97156-60-5 10237 1 7trans-1,2-Dichloroethene 
N.D. 0.9775-43-4 10237 3 7Dichlorofluoromethane 
N.D. 0.9778-87-5 10237 1 71,2-Dichloropropane 
N.D. 0.97142-28-9 10237 1 71,3-Dichloropropane 
N.D. 0.97594-20-7 10237 1 72,2-Dichloropropane 
N.D. 0.97563-58-6 10237 1 71,1-Dichloropropene 
N.D. 0.9710061-01-510237 1 7cis-1,3-Dichloropropene 
N.D. 0.9710061-02-610237 1 7trans-1,3-Dichloropropene 
N.D. 0.9760-29-7 10237 1 7Ethyl Ether 
N.D. 0.97100-41-4 10237 1 7Ethylbenzene 
N.D. 0.9776-13-1 10237 3 13Freon 113 
N.D. 0.9787-68-3 10237 3 7Hexachlorobutadiene 
N.D. 0.9798-82-8 10237 1 7Isopropylbenzene 
N.D. 0.9799-87-6 10237 1 7p-Isopropyltoluene 
N.D. 0.971634-04-4 10237 0.7 7Methyl Tertiary Butyl Ether 
N.D. 0.97108-10-1 10237 4 134-Methyl-2-pentanone 
N.D. 0.9775-09-2 10237 3 7Methylene Chloride 
N.D. 0.9791-20-3 10237 1 7Naphthalene 
N.D. 0.97103-65-1 10237 1 7n-Propylbenzene 
N.D. 0.97100-42-5 10237 1 7Styrene 
N.D. 0.97630-20-6 10237 1 71,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584653
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)2-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 17:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E2A   SDG#: ESM01-03 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9779-34-5 10237 1 71,1,2,2-Tetrachloroethane 
N.D. 0.97127-18-4 10237 1 7Tetrachloroethene 
N.D. 0.97109-99-9 10237 5 7Tetrahydrofuran 
N.D. 0.97108-88-3 10237 1 7Toluene 
N.D. 0.9787-61-6 10237 1 71,2,3-Trichlorobenzene 
N.D. 0.97120-82-1 10237 1 71,2,4-Trichlorobenzene 
N.D. 0.97108-70-3 10237 1 71,3,5-Trichlorobenzene 
N.D. 0.9771-55-6 10237 1 71,1,1-Trichloroethane 
N.D. 0.9779-00-5 10237 1 71,1,2-Trichloroethane 
N.D. 0.9779-01-6 10237 1 7Trichloroethene 
N.D. 0.9775-69-4 10237 3 7Trichlorofluoromethane 
N.D. 0.9796-18-4 10237 1 71,2,3-Trichloropropane 
N.D. 0.9795-63-6 10237 1 71,2,4-Trimethylbenzene 
N.D. 0.9775-01-4 10237 1 7Vinyl Chloride 
N.D. 0.971330-20-7 10237 1 7Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 23 464-Bromophenyl-phenylether 
N.D. 185-68-7 10727 91 230Butylbenzylphthalate 
N.D. 184-74-2 10727 91 230Di-n-butylphthalate 
N.D. 186-74-8 10727 23 46Carbazole 
N.D. 159-50-7 10727 23 464-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 23 464-Chloroaniline 
N.D. 1111-91-1 10727 23 46bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 23 46bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 23 46bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 10 452-Chloronaphthalene 
N.D. 195-57-8 10727 23 462-Chlorophenol 
N.D. 17005-72-3 10727 23 464-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 23 46Dibenzofuran 
N.D. 195-50-1 10727 23 461,2-Dichlorobenzene 
N.D. 1541-73-1 10727 23 461,3-Dichlorobenzene 
N.D. 1106-46-7 10727 23 461,4-Dichlorobenzene 
N.D. 191-94-1 10727 140 4603,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 23 462,4-Dichlorophenol 
N.D. 184-66-2 10727 91 230Diethylphthalate 
N.D. 1105-67-9 10727 23 462,4-Dimethylphenol 
N.D. 1131-11-3 10727 91 230Dimethylphthalate 
N.D. 1534-52-1 10727 230 6904,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 410 1,400 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 91 2302,4-Dinitrotoluene 
N.D. 1606-20-2 10727 23 462,6-Dinitrotoluene 
N.D. 1122-66-7 10727 23 461,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 91 230bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 5 23Hexachlorobenzene 
N.D. 187-68-3 10727 23 46Hexachlorobutadiene 
N.D. 167-72-1 10727 46 230Hexachloroethane 
N.D. 178-59-1 10727 23 46Isophorone 
N.D. 195-48-7 10727 23 462-Methylphenol 
36      J 1106-44-5 10727 23 464-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584653
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)2-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 17:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E2A   SDG#: ESM01-03 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 23 462-Nitroaniline 
N.D. 199-09-2 10727 91 2303-Nitroaniline 
N.D. 1100-01-6 10727 91 2304-Nitroaniline 
N.D. 198-95-3 10727 23 46Nitrobenzene 
N.D. 188-75-5 10727 23 462-Nitrophenol 
N.D. 1100-02-7 10727 230 6904-Nitrophenol 
N.D. 162-75-9 10727 91 230N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 23 46N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 23 46N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 91 230Di-n-octylphthalate 
N.D. 187-86-5 10727 46 230Pentachlorophenol 
N.D. 1108-95-2 10727 23 46Phenol 
N.D. 1120-82-1 10727 23 461,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 23 462,4,5-Trichlorophenol 
N.D. 188-06-2 10727 23 462,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 1.9 4.6Acenaphthene 
N.D. 1208-96-8 10722 0.93 4.6Acenaphthylene 
N.D. 1120-12-7 10722 0.93 4.6Anthracene 
N.D. 156-55-3 10722 1.9 4.6Benzo(a)anthracene 
N.D. 150-32-8 10722 1.9 4.6Benzo(a)pyrene 
N.D. 1205-99-2 10722 1.9 4.6Benzo(b)fluoranthene 
1.9    J 1191-24-2 10722 1.9 4.6Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 1.9 4.6Benzo(k)fluoranthene 
1.9    J 1218-01-9 10722 0.93 4.6Chrysene 
N.D. 153-70-3 10722 1.9 4.6Dibenz(a,h)anthracene 
N.D. 1206-44-0 10722 1.9 4.6Fluoranthene 
N.D. 186-73-7 10722 1.9 4.6Fluorene 
N.D. 1193-39-5 10722 1.9 4.6Indeno(1,2,3-cd)pyrene 
3.6    J 190-12-0 10722 1.9 4.61-Methylnaphthalene 
4.5    J 191-57-6 10722 1.9 4.62-Methylnaphthalene 
6.3 191-20-3 10722 1.9 4.6Naphthalene 
5.6 185-01-8 10722 1.9 4.6Phenanthrene 
1.9    J 1129-00-0 10722 1.9 4.6Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 17 502,4-D 
N.D. 188-85-7 10401 11 33Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.1 2.42,4,5-T 
N.D. 193-72-1 10401 1.0 2.42,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584653
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.5)2-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/17/2012 17:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E2A   SDG#: ESM01-03 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 
Extraction 

10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

47.98Nicholas R Rossi03/21/2012  16:04 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  07:16 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  13:04 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  17:10 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  17:10 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:41 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:43 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/21/2012 00:54 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584654
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.2)3-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E3A   SDG#: ESM01-04 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
15      J 0.8567-64-1 10237 9 25Acetone 
N.D. 0.85107-05-1 10237 1 6Allyl Chloride 
N.D. 0.8571-43-2 10237 0.6 6Benzene 
N.D. 0.85108-86-1 10237 1 6Bromobenzene 
N.D. 0.8574-97-5 10237 1 6Bromochloromethane 
N.D. 0.8575-27-4 10237 1 6Bromodichloromethane 
N.D. 0.8575-25-2 10237 1 6Bromoform 
N.D. 0.8574-83-9 10237 3 6Bromomethane 
N.D. 0.8578-93-3 10237 5 132-Butanone 
N.D. 0.85104-51-8 10237 1 6n-Butylbenzene 
N.D. 0.85135-98-8 10237 1 6sec-Butylbenzene 
N.D. 0.8598-06-6 10237 1 6tert-Butylbenzene 
N.D. 0.8556-23-5 10237 1 6Carbon Tetrachloride 
N.D. 0.85108-90-7 10237 1 6Chlorobenzene 
N.D. 0.8575-00-3 10237 3 6Chloroethane 
N.D. 0.8567-66-3 10237 1 6Chloroform 
N.D. 0.8574-87-3 10237 3 6Chloromethane 
N.D. 0.85106-43-4 10237 1 64-Chlorotoluene 
N.D. 0.8596-12-8 10237 3 61,2-Dibromo-3-chloropropane 
N.D. 0.85124-48-1 10237 1 6Dibromochloromethane 
N.D. 0.85106-93-4 10237 1 61,2-Dibromoethane 
N.D. 0.8574-95-3 10237 1 6Dibromomethane 
N.D. 0.8595-50-1 10237 1 61,2-Dichlorobenzene 
N.D. 0.85541-73-1 10237 1 61,3-Dichlorobenzene 
N.D. 0.85106-46-7 10237 1 61,4-Dichlorobenzene 
N.D. 0.8575-71-8 10237 3 6Dichlorodifluoromethane 
N.D. 0.8575-34-3 10237 1 61,1-Dichloroethane 
N.D. 0.85107-06-2 10237 1 61,2-Dichloroethane 
N.D. 0.8575-35-4 10237 1 61,1-Dichloroethene 
N.D. 0.85156-59-2 10237 1 6cis-1,2-Dichloroethene 
N.D. 0.85156-60-5 10237 1 6trans-1,2-Dichloroethene 
N.D. 0.8575-43-4 10237 3 6Dichlorofluoromethane 
N.D. 0.8578-87-5 10237 1 61,2-Dichloropropane 
N.D. 0.85142-28-9 10237 1 61,3-Dichloropropane 
N.D. 0.85594-20-7 10237 1 62,2-Dichloropropane 
N.D. 0.85563-58-6 10237 1 61,1-Dichloropropene 
N.D. 0.8510061-01-510237 1 6cis-1,3-Dichloropropene 
N.D. 0.8510061-02-610237 1 6trans-1,3-Dichloropropene 
N.D. 0.8560-29-7 10237 1 6Ethyl Ether 
N.D. 0.85100-41-4 10237 1 6Ethylbenzene 
N.D. 0.8576-13-1 10237 3 13Freon 113 
N.D. 0.8587-68-3 10237 3 6Hexachlorobutadiene 
N.D. 0.8598-82-8 10237 1 6Isopropylbenzene 
N.D. 0.8599-87-6 10237 1 6p-Isopropyltoluene 
N.D. 0.851634-04-4 10237 0.6 6Methyl Tertiary Butyl Ether 
N.D. 0.85108-10-1 10237 4 134-Methyl-2-pentanone 
N.D. 0.8575-09-2 10237 3 6Methylene Chloride 
N.D. 0.8591-20-3 10237 1 6Naphthalene 
N.D. 0.85103-65-1 10237 1 6n-Propylbenzene 
N.D. 0.85100-42-5 10237 1 6Styrene 
N.D. 0.85630-20-6 10237 1 61,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584654
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.2)3-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E3A   SDG#: ESM01-04 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.8579-34-5 10237 1 61,1,2,2-Tetrachloroethane 
N.D. 0.85127-18-4 10237 1 6Tetrachloroethene 
N.D. 0.85109-99-9 10237 5 6Tetrahydrofuran 
N.D. 0.85108-88-3 10237 1 6Toluene 
N.D. 0.8587-61-6 10237 1 61,2,3-Trichlorobenzene 
N.D. 0.85120-82-1 10237 1 61,2,4-Trichlorobenzene 
N.D. 0.85108-70-3 10237 1 61,3,5-Trichlorobenzene 
N.D. 0.8571-55-6 10237 1 61,1,1-Trichloroethane 
N.D. 0.8579-00-5 10237 1 61,1,2-Trichloroethane 
N.D. 0.8579-01-6 10237 1 6Trichloroethene 
N.D. 0.8575-69-4 10237 3 6Trichlorofluoromethane 
N.D. 0.8596-18-4 10237 1 61,2,3-Trichloropropane 
N.D. 0.8595-63-6 10237 1 61,2,4-Trimethylbenzene 
N.D. 0.8575-01-4 10237 1 6Vinyl Chloride 
N.D. 0.851330-20-7 10237 1 6Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 24 494-Bromophenyl-phenylether 
N.D. 185-68-7 10727 97 240Butylbenzylphthalate 
N.D. 184-74-2 10727 97 240Di-n-butylphthalate 
N.D. 186-74-8 10727 24 49Carbazole 
N.D. 159-50-7 10727 24 494-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 24 494-Chloroaniline 
N.D. 1111-91-1 10727 24 49bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 24 49bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 24 49bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 10 482-Chloronaphthalene 
N.D. 195-57-8 10727 24 492-Chlorophenol 
N.D. 17005-72-3 10727 24 494-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 24 49Dibenzofuran 
N.D. 195-50-1 10727 24 491,2-Dichlorobenzene 
N.D. 1541-73-1 10727 24 491,3-Dichlorobenzene 
N.D. 1106-46-7 10727 24 491,4-Dichlorobenzene 
N.D. 191-94-1 10727 150 4903,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 24 492,4-Dichlorophenol 
N.D. 184-66-2 10727 97 240Diethylphthalate 
N.D. 1105-67-9 10727 24 492,4-Dimethylphenol 
N.D. 1131-11-3 10727 97 240Dimethylphthalate 
N.D. 1534-52-1 10727 240 7304,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 440 1,500 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 97 2402,4-Dinitrotoluene 
N.D. 1606-20-2 10727 24 492,6-Dinitrotoluene 
N.D. 1122-66-7 10727 24 491,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 97 250bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 5 25Hexachlorobenzene 
N.D. 187-68-3 10727 24 49Hexachlorobutadiene 
N.D. 167-72-1 10727 49 240Hexachloroethane 
N.D. 178-59-1 10727 24 49Isophorone 
N.D. 195-48-7 10727 24 492-Methylphenol 
N.D. 1106-44-5 10727 24 494-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584654
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.2)3-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E3A   SDG#: ESM01-04 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 24 492-Nitroaniline 
N.D. 199-09-2 10727 97 2403-Nitroaniline 
N.D. 1100-01-6 10727 97 2404-Nitroaniline 
N.D. 198-95-3 10727 24 49Nitrobenzene 
N.D. 188-75-5 10727 24 492-Nitrophenol 
N.D. 1100-02-7 10727 240 7304-Nitrophenol 
N.D. 162-75-9 10727 97 240N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 24 49N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 24 49N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 97 240Di-n-octylphthalate 
N.D. 187-86-5 10727 49 250Pentachlorophenol 
N.D. 1108-95-2 10727 24 49Phenol 
N.D. 1120-82-1 10727 24 491,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 24 492,4,5-Trichlorophenol 
N.D. 188-06-2 10727 24 492,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 2.0 4.9Acenaphthene 
N.D. 1208-96-8 10722 0.98 4.9Acenaphthylene 
N.D. 1120-12-7 10722 0.98 4.9Anthracene 
N.D. 156-55-3 10722 2.0 4.9Benzo(a)anthracene 
N.D. 150-32-8 10722 2.0 4.9Benzo(a)pyrene 
2.8    J 1205-99-2 10722 2.0 4.9Benzo(b)fluoranthene 
3.1    J 1191-24-2 10722 2.0 4.9Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 2.0 4.9Benzo(k)fluoranthene 
3.1    J 1218-01-9 10722 0.98 4.9Chrysene 
N.D. 153-70-3 10722 2.0 4.9Dibenz(a,h)anthracene 
3.3    J 1206-44-0 10722 2.0 4.9Fluoranthene 
N.D. 186-73-7 10722 2.0 4.9Fluorene 
N.D. 1193-39-5 10722 2.0 4.9Indeno(1,2,3-cd)pyrene 
6.7 190-12-0 10722 2.0 4.91-Methylnaphthalene 
8.9 191-57-6 10722 2.0 4.92-Methylnaphthalene 
8.1 191-20-3 10722 2.0 4.9Naphthalene 
6.4 185-01-8 10722 2.0 4.9Phenanthrene 
3.5    J 1129-00-0 10722 2.0 4.9Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 18 532,4-D 
N.D. 188-85-7 10401 12 35Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.2 2.52,4,5-T 
N.D. 193-72-1 10401 1.1 2.52,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584654
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P1-SE(0.0-0.2)3-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 09:30    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P1E3A   SDG#: ESM01-04 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

5Jamie L Brillhart03/24/2012  18:44 120820003A1SW-846 8081A TCL Pesticides 8081A Soil 10738 
1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 

Extraction 
10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

43.66Nicholas R Rossi03/21/2012  16:45 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  07:43 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  12:52 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  17:14 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  17:14 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:46 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:44 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/21/2012  01:02 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584655
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3E1A   SDG#: ESM01-05 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
12      J 0.9667-64-1 10237 10 30Acetone 
N.D. 0.96107-05-1 10237 1 7Allyl Chloride 
N.D. 0.9671-43-2 10237 0.7 7Benzene 
N.D. 0.96108-86-1 10237 1 7Bromobenzene 
N.D. 0.9674-97-5 10237 1 7Bromochloromethane 
N.D. 0.9675-27-4 10237 1 7Bromodichloromethane 
N.D. 0.9675-25-2 10237 1 7Bromoform 
N.D. 0.9674-83-9 10237 3 7Bromomethane 
N.D. 0.9678-93-3 10237 6 152-Butanone 
N.D. 0.96104-51-8 10237 1 7n-Butylbenzene 
N.D. 0.96135-98-8 10237 1 7sec-Butylbenzene 
N.D. 0.9698-06-6 10237 1 7tert-Butylbenzene 
N.D. 0.9656-23-5 10237 1 7Carbon Tetrachloride 
N.D. 0.96108-90-7 10237 1 7Chlorobenzene 
N.D. 0.9675-00-3 10237 3 7Chloroethane 
N.D. 0.9667-66-3 10237 1 7Chloroform 
N.D. 0.9674-87-3 10237 3 7Chloromethane 
N.D. 0.96106-43-4 10237 1 74-Chlorotoluene 
N.D. 0.9696-12-8 10237 3 71,2-Dibromo-3-chloropropane 
N.D. 0.96124-48-1 10237 1 7Dibromochloromethane 
N.D. 0.96106-93-4 10237 1 71,2-Dibromoethane 
N.D. 0.9674-95-3 10237 1 7Dibromomethane 
N.D. 0.9695-50-1 10237 1 71,2-Dichlorobenzene 
N.D. 0.96541-73-1 10237 1 71,3-Dichlorobenzene 
N.D. 0.96106-46-7 10237 1 71,4-Dichlorobenzene 
N.D. 0.9675-71-8 10237 3 7Dichlorodifluoromethane 
N.D. 0.9675-34-3 10237 1 71,1-Dichloroethane 
N.D. 0.96107-06-2 10237 1 71,2-Dichloroethane 
N.D. 0.9675-35-4 10237 1 71,1-Dichloroethene 
N.D. 0.96156-59-2 10237 1 7cis-1,2-Dichloroethene 
N.D. 0.96156-60-5 10237 1 7trans-1,2-Dichloroethene 
N.D. 0.9675-43-4 10237 3 7Dichlorofluoromethane 
N.D. 0.9678-87-5 10237 1 71,2-Dichloropropane 
N.D. 0.96142-28-9 10237 1 71,3-Dichloropropane 
N.D. 0.96594-20-7 10237 1 72,2-Dichloropropane 
N.D. 0.96563-58-6 10237 1 71,1-Dichloropropene 
N.D. 0.9610061-01-510237 1 7cis-1,3-Dichloropropene 
N.D. 0.9610061-02-610237 1 7trans-1,3-Dichloropropene 
N.D. 0.9660-29-7 10237 1 7Ethyl Ether 
N.D. 0.96100-41-4 10237 1 7Ethylbenzene 
N.D. 0.9676-13-1 10237 3 15Freon 113 
N.D. 0.9687-68-3 10237 3 7Hexachlorobutadiene 
N.D. 0.9698-82-8 10237 1 7Isopropylbenzene 
N.D. 0.9699-87-6 10237 1 7p-Isopropyltoluene 
N.D. 0.961634-04-4 10237 0.7 7Methyl Tertiary Butyl Ether 
N.D. 0.96108-10-1 10237 4 154-Methyl-2-pentanone 
N.D. 0.9675-09-2 10237 3 7Methylene Chloride 
N.D. 0.9691-20-3 10237 1 7Naphthalene 
N.D. 0.96103-65-1 10237 1 7n-Propylbenzene 
N.D. 0.96100-42-5 10237 1 7Styrene 
N.D. 0.96630-20-6 10237 1 71,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584655
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3E1A   SDG#: ESM01-05 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9679-34-5 10237 1 71,1,2,2-Tetrachloroethane 
N.D. 0.96127-18-4 10237 1 7Tetrachloroethene 
N.D. 0.96109-99-9 10237 6 7Tetrahydrofuran 
N.D. 0.96108-88-3 10237 1 7Toluene 
N.D. 0.9687-61-6 10237 1 71,2,3-Trichlorobenzene 
N.D. 0.96120-82-1 10237 1 71,2,4-Trichlorobenzene 
N.D. 0.96108-70-3 10237 1 71,3,5-Trichlorobenzene 
N.D. 0.9671-55-6 10237 1 71,1,1-Trichloroethane 
N.D. 0.9679-00-5 10237 1 71,1,2-Trichloroethane 
N.D. 0.9679-01-6 10237 1 7Trichloroethene 
N.D. 0.9675-69-4 10237 3 7Trichlorofluoromethane 
N.D. 0.9696-18-4 10237 1 71,2,3-Trichloropropane 
N.D. 0.9695-63-6 10237 1 71,2,4-Trimethylbenzene 
N.D. 0.9675-01-4 10237 1 7Vinyl Chloride 
N.D. 0.961330-20-7 10237 1 7Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 26 514-Bromophenyl-phenylether 
N.D. 185-68-7 10727 100 250Butylbenzylphthalate 
N.D. 184-74-2 10727 100 250Di-n-butylphthalate 
N.D. 186-74-8 10727 26 51Carbazole 
N.D. 159-50-7 10727 26 514-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 26 514-Chloroaniline 
N.D. 1111-91-1 10727 26 51bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 26 51bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 26 51bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 11 502-Chloronaphthalene 
N.D. 195-57-8 10727 26 512-Chlorophenol 
N.D. 17005-72-3 10727 26 514-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 26 51Dibenzofuran 
N.D. 195-50-1 10727 26 511,2-Dichlorobenzene 
N.D. 1541-73-1 10727 26 511,3-Dichlorobenzene 
N.D. 1106-46-7 10727 26 511,4-Dichlorobenzene 
N.D. 191-94-1 10727 150 5103,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 26 512,4-Dichlorophenol 
N.D. 184-66-2 10727 100 250Diethylphthalate 
N.D. 1105-67-9 10727 26 512,4-Dimethylphenol 
N.D. 1131-11-3 10727 100 250Dimethylphthalate 
N.D. 1534-52-1 10727 250 7604,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 460 1,500 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 100 2502,4-Dinitrotoluene 
N.D. 1606-20-2 10727 26 512,6-Dinitrotoluene 
N.D. 1122-66-7 10727 26 511,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 100 260bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 5 26Hexachlorobenzene 
N.D. 187-68-3 10727 26 51Hexachlorobutadiene 
N.D. 167-72-1 10727 51 250Hexachloroethane 
N.D. 178-59-1 10727 26 51Isophorone 
N.D. 195-48-7 10727 26 512-Methylphenol 
N.D. 1106-44-5 10727 26 514-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584655
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3E1A   SDG#: ESM01-05 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 26 512-Nitroaniline 
N.D. 199-09-2 10727 100 2503-Nitroaniline 
N.D. 1100-01-6 10727 100 2504-Nitroaniline 
N.D. 198-95-3 10727 26 51Nitrobenzene 
N.D. 188-75-5 10727 26 512-Nitrophenol 
N.D. 1100-02-7 10727 250 7604-Nitrophenol 
N.D. 162-75-9 10727 100 250N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 26 51N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 26 51N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 100 250Di-n-octylphthalate 
N.D. 187-86-5 10727 51 260Pentachlorophenol 
N.D. 1108-95-2 10727 26 51Phenol 
N.D. 1120-82-1 10727 26 511,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 26 512,4,5-Trichlorophenol 
N.D. 188-06-2 10727 26 512,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 1083-32-9 10722 21 52Acenaphthene 
N.D. 10208-96-8 10722 10 52Acenaphthylene 
N.D. 10120-12-7 10722 10 52Anthracene 
N.D. 1056-55-3 10722 21 52Benzo(a)anthracene 
N.D. 1050-32-8 10722 21 52Benzo(a)pyrene 
N.D. 10205-99-2 10722 21 52Benzo(b)fluoranthene 
N.D. 10191-24-2 10722 21 52Benzo(g,h,i)perylene 
N.D. 10207-08-9 10722 21 52Benzo(k)fluoranthene 
N.D. 10218-01-9 10722 10 52Chrysene 
N.D. 1053-70-3 10722 21 52Dibenz(a,h)anthracene 
N.D. 10206-44-0 10722 21 52Fluoranthene 
N.D. 1086-73-7 10722 21 52Fluorene 
N.D. 10193-39-5 10722 21 52Indeno(1,2,3-cd)pyrene 
N.D. 1090-12-0 10722 21 521-Methylnaphthalene 
22      J 1091-57-6 10722 21 522-Methylnaphthalene 
N.D. 1091-20-3 10722 21 52Naphthalene 
N.D. 1085-01-8 10722 21 52Phenanthrene 
N.D. 10129-00-0 10722 21 52Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 18 552,4-D 
N.D. 188-85-7 10401 12 37Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.3 2.62,4,5-T 
N.D. 193-72-1 10401 1.2 2.62,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584655
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 13:15    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3E1A   SDG#: ESM01-05 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

5Jamie L Brillhart03/24/2012 19:24 120820003A1SW-846 8081A TCL Pesticides 8081A Soil 10738 
1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 

Extraction 
10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

47.74Nicholas R Rossi03/21/2012  17:26 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  08:09 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  12:51 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  17:18 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  17:18 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:50 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:45 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/20/2012  23:01 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584656
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.5)2-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:00    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3E2A   SDG#: ESM01-06BKG 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

46.47Nicholas R Rossi03/21/2012  18:08 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  08:35 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  13:19 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  16:31 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  16:31 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:01 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:46 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/20/2012  23:09 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584660
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.5)2-A-DUP Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:05    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3EFD   SDG#: ESM01-07FD 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
38 0.9167-64-1 10237 9 26Acetone 
N.D. 0.91107-05-1 10237 1 6Allyl Chloride 
N.D. 0.9171-43-2 10237 0.6 6Benzene 
N.D. 0.91108-86-1 10237 1 6Bromobenzene 
N.D. 0.9174-97-5 10237 1 6Bromochloromethane 
N.D. 0.9175-27-4 10237 1 6Bromodichloromethane 
N.D. 0.9175-25-2 10237 1 6Bromoform 
N.D. 0.9174-83-9 10237 3 6Bromomethane 
7      J 0.9178-93-3 10237 5 132-Butanone 
N.D. 0.91104-51-8 10237 1 6n-Butylbenzene 
N.D. 0.91135-98-8 10237 1 6sec-Butylbenzene 
N.D. 0.9198-06-6 10237 1 6tert-Butylbenzene 
N.D. 0.9156-23-5 10237 1 6Carbon Tetrachloride 
N.D. 0.91108-90-7 10237 1 6Chlorobenzene 
N.D. 0.9175-00-3 10237 3 6Chloroethane 
N.D. 0.9167-66-3 10237 1 6Chloroform 
N.D. 0.9174-87-3 10237 3 6Chloromethane 
N.D. 0.91106-43-4 10237 1 64-Chlorotoluene 
N.D. 0.9196-12-8 10237 3 61,2-Dibromo-3-chloropropane 
N.D. 0.91124-48-1 10237 1 6Dibromochloromethane 
N.D. 0.91106-93-4 10237 1 61,2-Dibromoethane 
N.D. 0.9174-95-3 10237 1 6Dibromomethane 
N.D. 0.9195-50-1 10237 1 61,2-Dichlorobenzene 
N.D. 0.91541-73-1 10237 1 61,3-Dichlorobenzene 
N.D. 0.91106-46-7 10237 1 61,4-Dichlorobenzene 
N.D. 0.9175-71-8 10237 3 6Dichlorodifluoromethane 
N.D. 0.9175-34-3 10237 1 61,1-Dichloroethane 
N.D. 0.91107-06-2 10237 1 61,2-Dichloroethane 
N.D. 0.9175-35-4 10237 1 61,1-Dichloroethene 
N.D. 0.91156-59-2 10237 1 6cis-1,2-Dichloroethene 
N.D. 0.91156-60-5 10237 1 6trans-1,2-Dichloroethene 
N.D. 0.9175-43-4 10237 3 6Dichlorofluoromethane 
N.D. 0.9178-87-5 10237 1 61,2-Dichloropropane 
N.D. 0.91142-28-9 10237 1 61,3-Dichloropropane 
N.D. 0.91594-20-7 10237 1 62,2-Dichloropropane 
N.D. 0.91563-58-6 10237 1 61,1-Dichloropropene 
N.D. 0.9110061-01-510237 1 6cis-1,3-Dichloropropene 
N.D. 0.9110061-02-610237 1 6trans-1,3-Dichloropropene 
N.D. 0.9160-29-7 10237 1 6Ethyl Ether 
N.D. 0.91100-41-4 10237 1 6Ethylbenzene 
N.D. 0.9176-13-1 10237 3 13Freon 113 
N.D. 0.9187-68-3 10237 3 6Hexachlorobutadiene 
N.D. 0.9198-82-8 10237 1 6Isopropylbenzene 
N.D. 0.9199-87-6 10237 1 6p-Isopropyltoluene 
N.D. 0.911634-04-4 10237 0.6 6Methyl Tertiary Butyl Ether 
N.D. 0.91108-10-1 10237 4 134-Methyl-2-pentanone 
N.D. 0.9175-09-2 10237 3 6Methylene Chloride 
N.D. 0.9191-20-3 10237 1 6Naphthalene 
N.D. 0.91103-65-1 10237 1 6n-Propylbenzene 
N.D. 0.91100-42-5 10237 1 6Styrene 
N.D. 0.91630-20-6 10237 1 61,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584660
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.5)2-A-DUP Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:05    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3EFD   SDG#: ESM01-07FD 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9179-34-5 10237 1 61,1,2,2-Tetrachloroethane 
N.D. 0.91127-18-4 10237 1 6Tetrachloroethene 
N.D. 0.91109-99-9 10237 5 6Tetrahydrofuran 
N.D. 0.91108-88-3 10237 1 6Toluene 
N.D. 0.9187-61-6 10237 1 61,2,3-Trichlorobenzene 
N.D. 0.91120-82-1 10237 1 61,2,4-Trichlorobenzene 
N.D. 0.91108-70-3 10237 1 61,3,5-Trichlorobenzene 
N.D. 0.9171-55-6 10237 1 61,1,1-Trichloroethane 
N.D. 0.9179-00-5 10237 1 61,1,2-Trichloroethane 
N.D. 0.9179-01-6 10237 1 6Trichloroethene 
N.D. 0.9175-69-4 10237 3 6Trichlorofluoromethane 
N.D. 0.9196-18-4 10237 1 61,2,3-Trichloropropane 
N.D. 0.9195-63-6 10237 1 61,2,4-Trimethylbenzene 
N.D. 0.9175-01-4 10237 1 6Vinyl Chloride 
N.D. 0.911330-20-7 10237 1 6Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 24 474-Bromophenyl-phenylether 
N.D. 185-68-7 10727 95 240Butylbenzylphthalate 
N.D. 184-74-2 10727 95 240Di-n-butylphthalate 
N.D. 186-74-8 10727 24 47Carbazole 
N.D. 159-50-7 10727 24 474-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 24 474-Chloroaniline 
N.D. 1111-91-1 10727 24 47bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 24 47bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 24 47bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 10 472-Chloronaphthalene 
N.D. 195-57-8 10727 24 472-Chlorophenol 
N.D. 17005-72-3 10727 24 474-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 24 47Dibenzofuran 
N.D. 195-50-1 10727 24 471,2-Dichlorobenzene 
N.D. 1541-73-1 10727 24 471,3-Dichlorobenzene 
N.D. 1106-46-7 10727 24 471,4-Dichlorobenzene 
N.D. 191-94-1 10727 140 4703,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 24 472,4-Dichlorophenol 
N.D. 184-66-2 10727 95 240Diethylphthalate 
N.D. 1105-67-9 10727 24 472,4-Dimethylphenol 
N.D. 1131-11-3 10727 95 240Dimethylphthalate 
N.D. 1534-52-1 10727 240 7104,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 430 1,400 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 95 2402,4-Dinitrotoluene 
N.D. 1606-20-2 10727 24 472,6-Dinitrotoluene 
N.D. 1122-66-7 10727 24 471,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 95 240bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 5 24Hexachlorobenzene 
N.D. 187-68-3 10727 24 47Hexachlorobutadiene 
N.D. 167-72-1 10727 47 240Hexachloroethane 
N.D. 178-59-1 10727 24 47Isophorone 
N.D. 195-48-7 10727 24 472-Methylphenol 
41      J 1106-44-5 10727 24 474-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584660
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.5)2-A-DUP Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:05    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3EFD   SDG#: ESM01-07FD 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 24 472-Nitroaniline 
N.D. 199-09-2 10727 95 2403-Nitroaniline 
N.D. 1100-01-6 10727 95 2404-Nitroaniline 
N.D. 198-95-3 10727 24 47Nitrobenzene 
N.D. 188-75-5 10727 24 472-Nitrophenol 
N.D. 1100-02-7 10727 240 7104-Nitrophenol 
N.D. 162-75-9 10727 95 240N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 24 47N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 24 47N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 95 240Di-n-octylphthalate 
N.D. 187-86-5 10727 47 240Pentachlorophenol 
N.D. 1108-95-2 10727 24 47Phenol 
N.D. 1120-82-1 10727 24 471,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 24 472,4,5-Trichlorophenol 
N.D. 188-06-2 10727 24 472,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 1.9 4.7Acenaphthene 
N.D. 1208-96-8 10722 0.95 4.7Acenaphthylene 
N.D. 1120-12-7 10722 0.95 4.7Anthracene 
2.6    J 156-55-3 10722 1.9 4.7Benzo(a)anthracene 
2.7    J 150-32-8 10722 1.9 4.7Benzo(a)pyrene 
4.7    J 1205-99-2 10722 1.9 4.7Benzo(b)fluoranthene 
5.3 1191-24-2 10722 1.9 4.7Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 1.9 4.7Benzo(k)fluoranthene 
5.2 1218-01-9 10722 0.95 4.7Chrysene 
N.D. 153-70-3 10722 1.9 4.7Dibenz(a,h)anthracene 
5.4 1206-44-0 10722 1.9 4.7Fluoranthene 
2.1    J 186-73-7 10722 1.9 4.7Fluorene 
N.D. 1193-39-5 10722 1.9 4.7Indeno(1,2,3-cd)pyrene 
9.5 190-12-0 10722 1.9 4.71-Methylnaphthalene 
12 191-57-6 10722 1.9 4.72-Methylnaphthalene 
10 191-20-3 10722 1.9 4.7Naphthalene 
11 185-01-8 10722 1.9 4.7Phenanthrene 
6.6 1129-00-0 10722 1.9 4.7Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 17 512,4-D 
N.D. 188-85-7 10401 11 34Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.2 2.42,4,5-T 
N.D. 193-72-1 10401 1.1 2.42,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584660
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P3-SE(0.0-0.5)2-A-DUP Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 15:05    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P3EFD   SDG#: ESM01-07FD 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 
Extraction 

10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

47.02Nicholas R Rossi03/21/2012  20:11 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  10:19 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Larry E Bevins03/20/2012  13:21 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  17:23 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  17:23 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:54 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:55 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/21/2012  00:01 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584661
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P5-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:25    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P5E1A   SDG#: ESM01-08 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9867-64-1 10237 10 27Acetone 
N.D. 0.98107-05-1 10237 1 7Allyl Chloride 
N.D. 0.9871-43-2 10237 0.7 7Benzene 
N.D. 0.98108-86-1 10237 1 7Bromobenzene 
N.D. 0.9874-97-5 10237 1 7Bromochloromethane 
N.D. 0.9875-27-4 10237 1 7Bromodichloromethane 
N.D. 0.9875-25-2 10237 1 7Bromoform 
N.D. 0.9874-83-9 10237 3 7Bromomethane 
N.D. 0.9878-93-3 10237 5 142-Butanone 
N.D. 0.98104-51-8 10237 1 7n-Butylbenzene 
N.D. 0.98135-98-8 10237 1 7sec-Butylbenzene 
N.D. 0.9898-06-6 10237 1 7tert-Butylbenzene 
N.D. 0.9856-23-5 10237 1 7Carbon Tetrachloride 
N.D. 0.98108-90-7 10237 1 7Chlorobenzene 
N.D. 0.9875-00-3 10237 3 7Chloroethane 
N.D. 0.9867-66-3 10237 1 7Chloroform 
N.D. 0.9874-87-3 10237 3 7Chloromethane 
N.D. 0.98106-43-4 10237 1 74-Chlorotoluene 
N.D. 0.9896-12-8 10237 3 71,2-Dibromo-3-chloropropane 
N.D. 0.98124-48-1 10237 1 7Dibromochloromethane 
N.D. 0.98106-93-4 10237 1 71,2-Dibromoethane 
N.D. 0.9874-95-3 10237 1 7Dibromomethane 
N.D. 0.9895-50-1 10237 1 71,2-Dichlorobenzene 
N.D. 0.98541-73-1 10237 1 71,3-Dichlorobenzene 
N.D. 0.98106-46-7 10237 1 71,4-Dichlorobenzene 
N.D. 0.9875-71-8 10237 3 7Dichlorodifluoromethane 
N.D. 0.9875-34-3 10237 1 71,1-Dichloroethane 
N.D. 0.98107-06-2 10237 1 71,2-Dichloroethane 
N.D. 0.9875-35-4 10237 1 71,1-Dichloroethene 
N.D. 0.98156-59-2 10237 1 7cis-1,2-Dichloroethene 
N.D. 0.98156-60-5 10237 1 7trans-1,2-Dichloroethene 
N.D. 0.9875-43-4 10237 3 7Dichlorofluoromethane 
N.D. 0.9878-87-5 10237 1 71,2-Dichloropropane 
N.D. 0.98142-28-9 10237 1 71,3-Dichloropropane 
N.D. 0.98594-20-7 10237 1 72,2-Dichloropropane 
N.D. 0.98563-58-6 10237 1 71,1-Dichloropropene 
N.D. 0.9810061-01-510237 1 7cis-1,3-Dichloropropene 
N.D. 0.9810061-02-610237 1 7trans-1,3-Dichloropropene 
N.D. 0.9860-29-7 10237 1 7Ethyl Ether 
N.D. 0.98100-41-4 10237 1 7Ethylbenzene 
N.D. 0.9876-13-1 10237 3 14Freon 113 
N.D. 0.9887-68-3 10237 3 7Hexachlorobutadiene 
N.D. 0.9898-82-8 10237 1 7Isopropylbenzene 
N.D. 0.9899-87-6 10237 1 7p-Isopropyltoluene 
N.D. 0.981634-04-4 10237 0.7 7Methyl Tertiary Butyl Ether 
N.D. 0.98108-10-1 10237 4 144-Methyl-2-pentanone 
N.D. 0.9875-09-2 10237 3 7Methylene Chloride 
N.D. 0.9891-20-3 10237 1 7Naphthalene 
N.D. 0.98103-65-1 10237 1 7n-Propylbenzene 
N.D. 0.98100-42-5 10237 1 7Styrene 
N.D. 0.98630-20-6 10237 1 71,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584661
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P5-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:25    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P5E1A   SDG#: ESM01-08 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9879-34-5 10237 1 71,1,2,2-Tetrachloroethane 
N.D. 0.98127-18-4 10237 1 7Tetrachloroethene 
N.D. 0.98109-99-9 10237 5 7Tetrahydrofuran 
N.D. 0.98108-88-3 10237 1 7Toluene 
N.D. 0.9887-61-6 10237 1 71,2,3-Trichlorobenzene 
N.D. 0.98120-82-1 10237 1 71,2,4-Trichlorobenzene 
N.D. 0.98108-70-3 10237 1 71,3,5-Trichlorobenzene 
N.D. 0.9871-55-6 10237 1 71,1,1-Trichloroethane 
N.D. 0.9879-00-5 10237 1 71,1,2-Trichloroethane 
N.D. 0.9879-01-6 10237 1 7Trichloroethene 
N.D. 0.9875-69-4 10237 3 7Trichlorofluoromethane 
N.D. 0.9896-18-4 10237 1 71,2,3-Trichloropropane 
N.D. 0.9895-63-6 10237 1 71,2,4-Trimethylbenzene 
N.D. 0.9875-01-4 10237 1 7Vinyl Chloride 
N.D. 0.981330-20-7 10237 1 7Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 23 464-Bromophenyl-phenylether 
N.D. 185-68-7 10727 92 230Butylbenzylphthalate 
N.D. 184-74-2 10727 92 230Di-n-butylphthalate 
N.D. 186-74-8 10727 23 46Carbazole 
N.D. 159-50-7 10727 23 464-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 23 464-Chloroaniline 
N.D. 1111-91-1 10727 23 46bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 23 46bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 23 46bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 10 462-Chloronaphthalene 
N.D. 195-57-8 10727 23 462-Chlorophenol 
N.D. 17005-72-3 10727 23 464-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 23 46Dibenzofuran 
N.D. 195-50-1 10727 23 461,2-Dichlorobenzene 
N.D. 1541-73-1 10727 23 461,3-Dichlorobenzene 
N.D. 1106-46-7 10727 23 461,4-Dichlorobenzene 
N.D. 191-94-1 10727 140 4603,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 23 462,4-Dichlorophenol 
N.D. 184-66-2 10727 92 230Diethylphthalate 
N.D. 1105-67-9 10727 23 462,4-Dimethylphenol 
N.D. 1131-11-3 10727 92 230Dimethylphthalate 
N.D. 1534-52-1 10727 230 6904,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 420 1,400 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 92 2302,4-Dinitrotoluene 
N.D. 1606-20-2 10727 23 462,6-Dinitrotoluene 
N.D. 1122-66-7 10727 23 461,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 92 240bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 5 24Hexachlorobenzene 
N.D. 187-68-3 10727 23 46Hexachlorobutadiene 
N.D. 167-72-1 10727 46 230Hexachloroethane 
N.D. 178-59-1 10727 23 46Isophorone 
N.D. 195-48-7 10727 23 462-Methylphenol 
N.D. 1106-44-5 10727 23 464-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584661
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P5-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:25    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P5E1A   SDG#: ESM01-08 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 23 462-Nitroaniline 
N.D. 199-09-2 10727 92 2303-Nitroaniline 
N.D. 1100-01-6 10727 92 2304-Nitroaniline 
N.D. 198-95-3 10727 23 46Nitrobenzene 
N.D. 188-75-5 10727 23 462-Nitrophenol 
N.D. 1100-02-7 10727 230 6904-Nitrophenol 
N.D. 162-75-9 10727 92 230N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 23 46N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 23 46N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 92 230Di-n-octylphthalate 
N.D. 187-86-5 10727 46 240Pentachlorophenol 
N.D. 1108-95-2 10727 23 46Phenol 
N.D. 1120-82-1 10727 23 461,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 23 462,4,5-Trichlorophenol 
N.D. 188-06-2 10727 23 462,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 1.9 4.7Acenaphthene 
N.D. 1208-96-8 10722 0.93 4.7Acenaphthylene 
N.D. 1120-12-7 10722 0.93 4.7Anthracene 
N.D. 156-55-3 10722 1.9 4.7Benzo(a)anthracene 
N.D. 150-32-8 10722 1.9 4.7Benzo(a)pyrene 
2.3    J 1205-99-2 10722 1.9 4.7Benzo(b)fluoranthene 
N.D. 1191-24-2 10722 1.9 4.7Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 1.9 4.7Benzo(k)fluoranthene 
2.2    J 1218-01-9 10722 0.93 4.7Chrysene 
N.D. 153-70-3 10722 1.9 4.7Dibenz(a,h)anthracene 
3.2    J 1206-44-0 10722 1.9 4.7Fluoranthene 
N.D. 186-73-7 10722 1.9 4.7Fluorene 
N.D. 1193-39-5 10722 1.9 4.7Indeno(1,2,3-cd)pyrene 
3.0    J 190-12-0 10722 1.9 4.71-Methylnaphthalene 
3.3    J 191-57-6 10722 1.9 4.72-Methylnaphthalene 
4.4    J 191-20-3 10722 1.9 4.7Naphthalene 
4.1    J 185-01-8 10722 1.9 4.7Phenanthrene 
3.5    J 1129-00-0 10722 1.9 4.7Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 17 502,4-D 
N.D. 188-85-7 10401 11 33Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.1 2.42,4,5-T 
N.D. 193-72-1 10401 1.0 2.42,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584661
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P5-SE(0.0-0.2)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 16:25    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P5E1A   SDG#: ESM01-08 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Sally L Appleyard03/22/2012  19:30 120820003A2SW-846 3546 PPL Pest. Microwave 
Extraction 

10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

49.18Nicholas R Rossi03/21/2012  20:52 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  10:45 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Lois E Hiltz03/20/2012  16:08 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  17:27 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  17:27 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  10:58 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:56 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/21/2012  01:14 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584662
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P6-SE(0.0-0.3)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 17:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P6E1A   SDG#: ESM01-09 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
14      J 0.9167-64-1 10237 9 25Acetone 
N.D. 0.91107-05-1 10237 1 6Allyl Chloride 
N.D. 0.9171-43-2 10237 0.6 6Benzene 
N.D. 0.91108-86-1 10237 1 6Bromobenzene 
N.D. 0.9174-97-5 10237 1 6Bromochloromethane 
N.D. 0.9175-27-4 10237 1 6Bromodichloromethane 
N.D. 0.9175-25-2 10237 1 6Bromoform 
N.D. 0.9174-83-9 10237 3 6Bromomethane 
N.D. 0.9178-93-3 10237 5 132-Butanone 
N.D. 0.91104-51-8 10237 1 6n-Butylbenzene 
N.D. 0.91135-98-8 10237 1 6sec-Butylbenzene 
N.D. 0.9198-06-6 10237 1 6tert-Butylbenzene 
N.D. 0.9156-23-5 10237 1 6Carbon Tetrachloride 
N.D. 0.91108-90-7 10237 1 6Chlorobenzene 
N.D. 0.9175-00-3 10237 3 6Chloroethane 
N.D. 0.9167-66-3 10237 1 6Chloroform 
N.D. 0.9174-87-3 10237 3 6Chloromethane 
N.D. 0.91106-43-4 10237 1 64-Chlorotoluene 
N.D. 0.9196-12-8 10237 3 61,2-Dibromo-3-chloropropane 
N.D. 0.91124-48-1 10237 1 6Dibromochloromethane 
N.D. 0.91106-93-4 10237 1 61,2-Dibromoethane 
N.D. 0.9174-95-3 10237 1 6Dibromomethane 
N.D. 0.9195-50-1 10237 1 61,2-Dichlorobenzene 
N.D. 0.91541-73-1 10237 1 61,3-Dichlorobenzene 
N.D. 0.91106-46-7 10237 1 61,4-Dichlorobenzene 
N.D. 0.9175-71-8 10237 3 6Dichlorodifluoromethane 
N.D. 0.9175-34-3 10237 1 61,1-Dichloroethane 
N.D. 0.91107-06-2 10237 1 61,2-Dichloroethane 
N.D. 0.9175-35-4 10237 1 61,1-Dichloroethene 
N.D. 0.91156-59-2 10237 1 6cis-1,2-Dichloroethene 
N.D. 0.91156-60-5 10237 1 6trans-1,2-Dichloroethene 
N.D. 0.9175-43-4 10237 3 6Dichlorofluoromethane 
N.D. 0.9178-87-5 10237 1 61,2-Dichloropropane 
N.D. 0.91142-28-9 10237 1 61,3-Dichloropropane 
N.D. 0.91594-20-7 10237 1 62,2-Dichloropropane 
N.D. 0.91563-58-6 10237 1 61,1-Dichloropropene 
N.D. 0.9110061-01-510237 1 6cis-1,3-Dichloropropene 
N.D. 0.9110061-02-610237 1 6trans-1,3-Dichloropropene 
N.D. 0.9160-29-7 10237 1 6Ethyl Ether 
N.D. 0.91100-41-4 10237 1 6Ethylbenzene 
N.D. 0.9176-13-1 10237 3 13Freon 113 
N.D. 0.9187-68-3 10237 3 6Hexachlorobutadiene 
N.D. 0.9198-82-8 10237 1 6Isopropylbenzene 
N.D. 0.9199-87-6 10237 1 6p-Isopropyltoluene 
N.D. 0.911634-04-4 10237 0.6 6Methyl Tertiary Butyl Ether 
N.D. 0.91108-10-1 10237 4 134-Methyl-2-pentanone 
N.D. 0.9175-09-2 10237 3 6Methylene Chloride 
N.D. 0.9191-20-3 10237 1 6Naphthalene 
N.D. 0.91103-65-1 10237 1 6n-Propylbenzene 
N.D. 0.91100-42-5 10237 1 6Styrene 
N.D. 0.91630-20-6 10237 1 61,1,1,2-Tetrachloroethane 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584662
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P6-SE(0.0-0.3)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 17:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P6E1A   SDG#: ESM01-09 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Volatiles SW-846 8260B 
N.D. 0.9179-34-5 10237 1 61,1,2,2-Tetrachloroethane 
N.D. 0.91127-18-4 10237 1 6Tetrachloroethene 
N.D. 0.91109-99-9 10237 5 6Tetrahydrofuran 
N.D. 0.91108-88-3 10237 1 6Toluene 
N.D. 0.9187-61-6 10237 1 61,2,3-Trichlorobenzene 
N.D. 0.91120-82-1 10237 1 61,2,4-Trichlorobenzene 
N.D. 0.91108-70-3 10237 1 61,3,5-Trichlorobenzene 
N.D. 0.9171-55-6 10237 1 61,1,1-Trichloroethane 
N.D. 0.9179-00-5 10237 1 61,1,2-Trichloroethane 
N.D. 0.9179-01-6 10237 1 6Trichloroethene 
N.D. 0.9175-69-4 10237 3 6Trichlorofluoromethane 
N.D. 0.9196-18-4 10237 1 61,2,3-Trichloropropane 
N.D. 0.9195-63-6 10237 1 61,2,4-Trimethylbenzene 
N.D. 0.9175-01-4 10237 1 6Vinyl Chloride 
N.D. 0.911330-20-7 10237 1 6Xylene (Total) 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
N.D. 1101-55-3 10727 23 464-Bromophenyl-phenylether 
N.D. 185-68-7 10727 91 230Butylbenzylphthalate 
N.D. 184-74-2 10727 91 230Di-n-butylphthalate 
N.D. 186-74-8 10727 23 46Carbazole 
N.D. 159-50-7 10727 23 464-Chloro-3-methylphenol 
N.D. 1106-47-8 10727 23 464-Chloroaniline 
N.D. 1111-91-1 10727 23 46bis(2-Chloroethoxy)methane 
N.D. 1111-44-4 10727 23 46bis(2-Chloroethyl)ether 
N.D. 139638-32-910727 23 46bis(2-Chloroisopropyl)ether 
N.D. 191-58-7 10727 10 452-Chloronaphthalene 
N.D. 195-57-8 10727 23 462-Chlorophenol 
N.D. 17005-72-3 10727 23 464-Chlorophenyl-phenylether 
N.D. 1132-64-9 10727 23 46Dibenzofuran 
N.D. 195-50-1 10727 23 461,2-Dichlorobenzene 
N.D. 1541-73-1 10727 23 461,3-Dichlorobenzene 
N.D. 1106-46-7 10727 23 461,4-Dichlorobenzene 
N.D. 191-94-1 10727 140 4603,3'-Dichlorobenzidine 
N.D. 1120-83-2 10727 23 462,4-Dichlorophenol 
N.D. 184-66-2 10727 91 230Diethylphthalate 
N.D. 1105-67-9 10727 23 462,4-Dimethylphenol 
N.D. 1131-11-3 10727 91 230Dimethylphthalate 
N.D. 1534-52-1 10727 230 6804,6-Dinitro-2-methylphenol 
N.D. 151-28-5 10727 410 1,400 2,4-Dinitrophenol 
N.D. 1121-14-2 10727 91 2302,4-Dinitrotoluene 
N.D. 1606-20-2 10727 23 462,6-Dinitrotoluene 
N.D. 1122-66-7 10727 23 461,2-Diphenylhydrazine 
N.D. 1117-81-7 10727 91 230bis(2-Ethylhexyl)phthalate 
N.D. 1118-74-1 10727 5 23Hexachlorobenzene 
N.D. 187-68-3 10727 23 46Hexachlorobutadiene 
N.D. 167-72-1 10727 46 230Hexachloroethane 
N.D. 178-59-1 10727 23 46Isophorone 
N.D. 195-48-7 10727 23 462-Methylphenol 
N.D. 1106-44-5 10727 23 464-Methylphenol 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P6-SE(0.0-0.3)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 17:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P6E1A   SDG#: ESM01-09 
Dry 
Limit of 
Quantitation 

Dry
Method 
Detection Limit*

Dry
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C 
3-Methylphenol and 4-methylphenol cannot be resolved under the
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds.

N.D. 188-74-4 10727 23 462-Nitroaniline 
N.D. 199-09-2 10727 91 2303-Nitroaniline 
N.D. 1100-01-6 10727 91 2304-Nitroaniline 
N.D. 198-95-3 10727 23 46Nitrobenzene 
N.D. 188-75-5 10727 23 462-Nitrophenol 
N.D. 1100-02-7 10727 230 6804-Nitrophenol 
N.D. 162-75-9 10727 91 230N-Nitrosodimethylamine 
N.D. 1621-64-7 10727 23 46N-Nitroso-di-n-propylamine 
N.D. 186-30-6 10727 23 46N-Nitrosodiphenylamine 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
diphenylamine.  The result reported for N-nitrosodiphenylamine  
represents the combined total of both compounds.

N.D. 1117-84-0 10727 91 230Di-n-octylphthalate 
N.D. 187-86-5 10727 46 230Pentachlorophenol 
N.D. 1108-95-2 10727 23 46Phenol 
N.D. 1120-82-1 10727 23 461,2,4-Trichlorobenzene 
N.D. 195-95-4 10727 23 462,4,5-Trichlorophenol 
N.D. 188-06-2 10727 23 462,4,6-Trichlorophenol 

ug/kg ug/kgug/kg ug/kgGC/MS Semivolatiles SW-846 8270C SIM 
N.D. 183-32-9 10722 1.9 4.6Acenaphthene 
N.D. 1208-96-8 10722 0.93 4.6Acenaphthylene 
N.D. 1120-12-7 10722 0.93 4.6Anthracene 
N.D. 156-55-3 10722 1.9 4.6Benzo(a)anthracene 
N.D. 150-32-8 10722 1.9 4.6Benzo(a)pyrene 
N.D. 1205-99-2 10722 1.9 4.6Benzo(b)fluoranthene 
2.5    J 1191-24-2 10722 1.9 4.6Benzo(g,h,i)perylene 
N.D. 1207-08-9 10722 1.9 4.6Benzo(k)fluoranthene 
2.3    J 1218-01-9 10722 0.93 4.6Chrysene 
N.D. 153-70-3 10722 1.9 4.6Dibenz(a,h)anthracene 
2.4    J 1206-44-0 10722 1.9 4.6Fluoranthene 
N.D. 186-73-7 10722 1.9 4.6Fluorene 
N.D. 1193-39-5 10722 1.9 4.6Indeno(1,2,3-cd)pyrene 
5.1 190-12-0 10722 1.9 4.61-Methylnaphthalene 
6.6 191-57-6 10722 1.9 4.62-Methylnaphthalene 
6.9 191-20-3 10722 1.9 4.6Naphthalene 
5.6 185-01-8 10722 1.9 4.6Phenanthrene 
2.8    J 1129-00-0 10722 1.9 4.6Pyrene 

Reporting limits were raised due to interference from the sample matrix.

ug/kg ug/kgug/kg ug/kgHerbicides SW-846 8151A 
N.D. 194-75-7 10401 17 502,4-D 
N.D. 188-85-7 10401 11 33Dinoseb 

The QC window for dinoseb is advisory due to the erratic performance of the analyte using this method.

N.D. 193-76-5 10401 1.1 2.42,4,5-T 
N.D. 193-72-1 10401 1.0 2.42,4,5-TP 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # SW 6584662
LLI Group  # 1296396 
Account    # 13509 

Sample Description: HUMT-P6-SE(0.0-0.3)1-A Sediment
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012 17:45    by GL 

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

P6E1A   SDG#: ESM01-09 

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Sally L Appleyard03/22/2012 19:30 120820003A2SW-846 3546 PPL Pest. Microwave 
Extraction 

10496 

1Karen L Beyer03/20/2012  21:00 120800026A1SW-846 3550B/SW-
846 8151A 

Herbicide Soil Extraction 04181 

47.41Nicholas R Rossi03/21/2012  21:33 12081A08A1MA DEP VPH 5/04MT - VPH Soils 05988 
1Heather E Williams03/21/2012  11:11 120800024A1MT DEQ MT EPH Screen Soil 05969 

1JoElla L Rice03/20/2012  16:50 120800024A1SW-846 3546 MT EPH Soils Extraction 11212 
n.a.Lois E Hiltz03/20/2012  16:00 2012080270981SW-846 5030A VPH soils - Encore Prep 12136 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Aluminum 01643 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Antimony 06944 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Arsenic 06935 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Barium 06946 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Beryllium 06947 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Cadmium 06949 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Calcium 01650 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Chromium 06951 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Cobalt 06952 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Copper 06953 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Iron 01654 
1Eric L Eby03/21/2012  17:31 1208057080011SW-846 6010B Lead 06955 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Magnesium 01657 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Manganese 06958 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Nickel 06961 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Potassium 01662 
1Eric L Eby03/21/2012  17:31 1208057080011SW-846 6010B Selenium 06936 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Silver 06966 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Sodium 01667 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Thallium 06925 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Vanadium 06971 
1Joanne M Gates03/21/2012  11:02 1208057080011SW-846 6010B Zinc 06972 
1Damary Valentin03/21/2012  08:57 1208057110011SW-846 7471A Mercury 00159 
1Annamaria 

Stipkovits
03/20/2012  21:57 1208057080011SW-846 3050B SW SW846 ICP Digest 05708 

1Annamaria 
Stipkovits

03/20/2012  22:45 1208057110011SW-846 7471A 
modified 

SW SW846 Hg Digest 05711 

1James S Mathiot03/21/2012  01:29 12080049531A1SW-846 9060 
modified 

TOC Solids/Sludges 
Combustion 

02079 

1Scott W Freisher03/20/2012  17:49 12080820004B1SM20 2540 G Moisture 00111 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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LLI Sample # WW 6584663
LLI Group  # 1296396 
Account    # 13509 

Sample Description: TripBlank Water 
                    S20113949 Laurel, MT 
  
Project Name: Silvertip Huntley Channel 

Collected: 03/18/2012     

Submitted: 03/20/2012 09:30 

ExxonMobil

Reported:  03/26/2012 12:02 

c/o Scott Davies - ARCADIS 
801 Corporate Center Dr # 300 
Raleigh NC 27607 

TBSED   SDG#: ESM01-10TB* 
As Received 
Limit of 
Quantitation 

As Received
Method 
Detection Limit*

As Received
ResultAnalysis Name CAS Number

Action
Limit

Dilution
Factor

CAT 
No. 

ug/l ug/lug/l ug/lGC/MS Volatiles SW-846 8260B 25mL 
purge 

N.D. 1630-20-6 02898 0.1 0.51,1,1,2-Tetrachloroethane 
N.D. 179-34-5 02898 0.1 0.51,1,2,2-Tetrachloroethane 
N.D. 1127-18-4 02898 0.1 0.5Tetrachloroethene 
N.D. 1109-99-9 02898 2.0 5.0Tetrahydrofuran 
N.D. 1108-88-3 02898 0.1 0.5Toluene 
N.D. 187-61-6 02898 0.1 0.51,2,3-Trichlorobenzene 
N.D. 1120-82-1 02898 0.1 0.51,2,4-Trichlorobenzene 
N.D. 171-55-6 02898 0.1 0.51,1,1-Trichloroethane 
N.D. 179-00-5 02898 0.1 0.51,1,2-Trichloroethane 
N.D. 179-01-6 02898 0.1 0.5Trichloroethene 
N.D. 175-69-4 02898 0.1 0.5Trichlorofluoromethane 
N.D. 196-18-4 02898 0.3 1.01,2,3-Trichloropropane 
N.D. 195-63-6 02898 0.1 0.51,2,4-Trimethylbenzene 
N.D. 1108-67-8 02898 0.1 0.51,3,5-Trimethylbenzene 
N.D. 175-01-4 02898 0.1 0.5Vinyl Chloride 
N.D. 11330-20-7 02898 0.1 0.5Xylene (Total) 

General Sample Comments
All QC is compliant unless otherwise noted.  Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

1Jason M Long03/21/2012  14:56 C120811AA1SW-846 8260B 25mL 
purge 

EPA SW846/8260 (water-25ml) 
#1 

02898 

1Jason M Long03/21/2012  14:56 C120811AA1SW-846 5030B GC/MS VOA Water Prep 01163 

*=This limit was used in the evaluation of the final result
Shaded result = The results or reporting limit exceeded the client-provided action limit. 
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MEMO 

 

To: 

Tom Henson, ExxonMobil 
Copies: 

Stephen Barrick 
Scott Davies 
Mike Jones

From:  

Ted C. Sauer 
 

 

Date: ARCADIS Project No.: 

June 20, 2012 B0085904.1201 

Subject:  

Forensic Evaluation of Sheen Samples Collected as Part of Environmental Assessment 
of Reported Fish Kill, Huntley, MT 

 

Introduction 

This memorandum summarizes my review of the forensic data for two interfacial (sheen) water samples 

(HUMT-P5-TN(031812)1-A [i.e., Sheen 1-A] and HUMT-P5-TN(031812)2-A [i.e., Sheen 2-A]) that were 

collected on March 18, 2012 and analyzed as part of the environmental assessment of a reported fish kill 

in a side channel of the Yellowstone River located within portions of the Shoreline Cleanup Assessment 

Technique (SCAT) River Segments 24 and 28 in Huntley, MT.  This review was conducted in response to 

a May 25, 2012 letter from the Montana Department of Environmental Quality (MDEQ, 2012) that provided 

comments on ARCADIS’ Final Assessment Report for Reported Fish Kill, Huntley, MT (ARCADIS, 2012).  

MDEQ specifically requested that the source of the sheens be more fully described, including comparison 

to the crude oil that was released upstream in the Yellowstone River near Laurel, MT in July 2011 (i.e., 

Silvertip Pipeline oil). 

Key Findings 

The trace hydrocarbons (20 and 21 ug/net for total petroleum hydrocarbons [TPH] and 134 and 126 ng/net 

for total polycyclic aromatic hydrocarbons [TPAH]) present in the two sheen samples originated from a 

common source, but that source is clearly not the Silvertip Pipeline oil.  In fact, the sheens do not contain 

any obvious petroleum.   Instead, most of the PAHs in the samples have a clearly pyrogenic (natural or 

anthropogenic combustion-derived) origin.  Background information and details supporting these findings 

are presented below.   

ARCADIS  

801 Corporate Center Drive 

Suite 300 

Raleigh 

North Carolina 27607 

Tel 919.854.1282 

Fax 919.854.5448 
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Background 

The two sheen samples were collected with a fine Teflon mesh net manufactured by General Oceanics.  

The net was dragged within an approximately one square meter area of air/water interface where sheen 

was visibly observed to be present.  The organic material collected on the nets was extracted and 

analyzed for an extended list of over 40 polycyclic aromatic hydrocarbons (PAHs), including the 2- to 6-

ring priority pollutant PAHs and 2- to 4-ring alkylated PAHs by modified EPA Method 8270C (gas 

chromatography/mass spectrometry in selective ion monitoring mode [GC/MS SIM]).  The samples were 

also analyzed for total petroleum hydrocarbons (TPH) by modified EPA Method 8015 (gas 

chromatography/flame ionization detection [GC/FID]).  These analyses are commonly identified as 

‘forensic PAH’ and ‘forensic TPH’ analyses, respectively.      

The ‘forensic PAH’ compositions and ‘forensic TPH’ fingerprints provide useful information for determining 

the types and sources of hydrocarbons in environmental samples (Stout et al., 2002, Douglas et al., 

2007).  These forensic methods are superior for determining hydrocarbon types/sources compared to 

“simple” ratios/metrics that are sometimes used when ‘forensic’ data are not available.   To ascertain the 

potential source(s) of PAHs detected in a sample, the entire distribution of forensic PAHs in a sample 

must be evaluated (not just a few selected ratios).  Patterns within alkyl group families (e.g., 

phenanthrene, C1-phenanthrenes, C2-phenanthrenes etc.) for the 2-, 3-, and 4-ring PAHs (e.g., 

naphthalenes, dibenzothiophenes, and chrysenes) are routinely used to determine the sources of PAHs in 

the environment (Sauer and Uhler, 1994; Stout et al., 2002, Wang and Stout, 2007).  Examples of the 

PAH distributions of typical pyrogenic (combustion-derived) and petrogenic (petroleum-derived) sources of 

PAHs are shown on Figure 1, and these are described in the following paragraphs. 

Pyrogenic source PAHs are formed from the combustion of organic matter originating from natural fires 

and/or burning of fossil fuels, and occur at detectable concentrations in almost all environments 

(Laflamme and Hites, 1978; Stout et al., 2002; Wang and Stout, 2009). Pyrogenic PAHs enter aquatic 

environments via atmospheric deposition, sewer discharge, runoff, and boat traffic.  Pyrogenic PAHs are 

characterized by the dominance of parent PAHs (e.g., fluoranthene, pyrene) with decreasing 

concentrations of alkyl groups as alkylation increases (e.g., concentration of phenanthrene > C1-

phenanthrenes > C2-phenanthrenes > C3-phenanthrenes > C4-phenanthrenes).  This results in the 

characteristic ‘skewed’ pattern of pyrogenic sources (Figure 1; Sauer and Uhler, 1994).  Pyrogenic source 

PAHs also have a relatively significant amount of 5- and 6-ring PAHs that are negligible in crude oil.   

PAHs from a petrogenic source, such as those in diesel and crude oil, have a composition in which the 

shape of alkyl group concentrations in a PAH family (e.g., naphthalene, C1-naphthalenes, C2-

naphthalenes etc.) has a ‘Gaussian’, or ‘bell curve’, pattern where the C2-alkyl group has generally the 

highest relative concentration compared to the other alkyl groups in the family (Figure 1; Sauer and Uhler, 

1994; Stout et al., 2002, Wang and Stout, 2007).   
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Interpretation of the ‘forensic TPH’ fingerprints involves evaluating the overall pattern of the GC trace.  

Generally, the presence of a distinctive ‘hump’ or ‘humps’ (unresolved complex mixture – UCM) in the GC 

trace indicates the presence of petroleum or natural organic matter in the sample (Stout et al., 2002).  For 

petroleum, the relative shape and position of the UCM in the GC trace indicates the type of petroleum 

product in the sample. Lighter fuel oils (lower carbon range oils such as gasoline and diesel) are 

represented in the GC trace by UCMs present in the earlier minutes of the gas chromatograms whereas 

the heavier fuel oils (higher carbon range oils such as motor oils, No. 6 fuel oils) are represented by UCMs 

in the later minutes of the gas chromatograms (Stout et al., 2002). 

Evaluation of Sheen Sample Results 

The PAH and TPH results for the analyses of the sheen samples were provided in the TDI Brooks report 

(2012).  These (Form 1) results and the associated laboratory QA/QC samples are included herein as 

Attachment A.   

Because of its relevance to the evaluation of sheen results, the ‘forensic PAH’ composition and ‘forensic 

TPH’ fingerprint of the Silvertip Pipeline crude oil (STI-RO-1) are provided in Figures 2 and 3 as a 

reference for evaluating the sheen samples.   These results were previously provided in the TDI Brooks 

reports (2011 and 2012). The PAH composition of the Silvertip Pipeline oil (Figure 2) exhibits the 

characteristic ‘bell shaped’ distribution within each alkyl group ‘family’, and  has a distinguishing 

compositional feature-- it contains relatively significant amounts of sulfur-heterocyclic compounds (e.g., 

benzothiophenes, dibenzothiophenes and naphthobenzothiophenes). This distinctive feature, which is 

common to ‘sour’ crude oils, is useful for recognizing the potential presence of the Silvertip Pipeline oil in 

the sheen samples.  This crude oil also contains very low amounts of 5- and 6-ring PAHs, typical of crude 

oil (Figure 2).  The TPH fingerprint of the crude oil sample (Figure 3) has the characteristic “hump” (UCM) 

which is a common feature of a GC fingerprint of petroleum-type hydrocarbons in a sample. 

The ‘forensic PAH’ compositions of the two sheen samples are nearly identical (Figures 4 and 5), 

indicating that the trace amounts (134 and 126 ng/net; Attachment A) of PAHs detected originate from a 

common source.  However, the PAH compositions of the two sheen samples differ considerably from the 

PAH composition of the crude oil (Figure 2).  For example, the sheens do not contain the prominent sulfur-

heterocyclic compounds that predominate in the Silvertip Pipeline crude oil (Figure 2).   Instead, most of 

the detected PAHs are priority pollutant PAHs (e.g., phenanthrene, fluorene, fluoranthene, pyrene, and 5- 

and 6-ring PAHs) that are commonly associated with pyrogenic PAH sources.  Much less or no alkylated 

equivalents of the priority pollutant PAHs were detected in the sheen samples, resulting in a strongly 

‘skewed’ pyrogenic pattern for each alkyl group ‘family’ (Figures 4 and 5). The sheen samples each also 

contain relatively abundant 5- and 6-ring parent PAHs consistent with PAHs of a combustion-related, 

pyrogenic origin. Finally, the naphthalenes are present at trace amounts, barely detectable, and may 

originate from a variety of sources as part of local runoff and river use.  
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The most notable feature of the sheens’ PAHs is the relative prominence of phenanthrene and 

dibenzofuran compared to the other PAHs. These two PAHs are commonly associated with pyrogenic 

sources but are usually present in about the same concentration range as the other pyrogenic PAHs.   

The cause for the prominence of phenanthrene and dibenzofuran in the sheen samples is not known.  

However, if the phenanthrene and dibenzofuran had originated from the Silvertip Pipeline crude oil, the 

alkyl groups of phenanthrene and, in particular, the associated alkyl groups of the dibenzothiophenes, 

characteristic of the Silvertip Pipeline oil, would be readily apparent in the PAH compositions of the sheen 

samples.  Because this is not the case, the prominent phenanthrene and dibenzofuran detected in the 

sheen samples do not appear to have a petrogenic source.      

 

The TPH fingerprints of the two sheen samples are nearly identical and essentially featureless with only a 

few small peaks shown (i.e., no UCM, ‘hump’) (Figures 6 and 7).   There is no UCM present that would 

indicate the presence of petroleum in the sheens.   Therefore, these fingerprints provide no evidence for 

the presence of crude oil (or any other petroleum).  These characteristics clearly indicate that the  

hydrocarbons in the sheen samples (20 and 21 ug/net; Attachment A) are from a common, non-crude oil 

source. 
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Figure 1. Typical Pyrogenic and Petrogenic Distributions for Parent (C0) and Alkylated (C1, C2, C3, C4) PAHs 
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Figure 2. PAH Composition of Released Oil 
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Figure 3. GC Fingerprint of Released Oil 
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Figure 4. PAH Composition of Sheen Sample HUMT-P5-TN(031812)1-A 
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Figure 5. PAH Composition of Sheen Sample HUMT-P5-TN(031812)2-A 
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Figure 6. GC Fingerprint of Sheen Sample HUMT-P5-TN(031812)1-A 
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Figure 7. GC Fingerprint of Sheen Sample HUMT-P5-TN(031812)2-A  
 

 



Attachment 1 

 

Form 1 - Analytical Results 

 







































Attachment D 

 

Forensic PAH and TPH Analytical Data  

(Included on Enclosed CD) 
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