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19 August 2010 
Project No. 01LV 
 
 
 
Jerry Wickham 
Hazardous Materials Specialist 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 
 
 
Subject: Second Quarter 2010 Status Report 

1619 1st Street, Livermore, California 
Tesoro No. 67076 (Former Beacon 3604); ACEH Case No. RO0434 

 
Dear Mr. Wickham: 

Arctos Environmental (Arctos), on behalf of Tesoro Environmental Resources Company 
(Tesoro), has prepared this letter report summarizing project tasks completed during the 
second quarter 2010 at the subject site (Figure 1).   

Executive Summary 

Arctos conducted quarterly and semiannual groundwater monitoring at the site on 3 to 
6 May 2010.  There was an average 4-foot increase in water levels since the first quarter 
2010 and an average 20-foot increase since the third quarter 2009.  Third quarter 2009 
groundwater elevations were the lowest since monitoring began in 1993.  Petroleum 
hydrocarbon concentrations in groundwater were consistent with the first quarter 2010 
results.  Concentrations at the most downgradient well DW-7, located approximately 410 
feet northwest of the site, have decreased approximately 50 percent since installation in 
November 2009.  

On 24 May 2010, construction began for phase two of the remediation system, which 
included sound wall installation, soil vapor extraction (SVE) and oxygen injection system 
installation, and completion of equipment area piping construction.  Remediation system 
construction was completed on 25 June 2010.  Arctos performed start-up activities for the 
SVE system on 28 June 2010 per the Bay Area Air Quality Management District 
(BAAQMD) Authority to Construct.   

On 24 June 2010, Arctos conducted a baseline soil gas survey of source area vapor 
extraction wells MW-11, TP-1, TP-2, VW-2, and VW-3.  Samples were collected from the 
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SVE wells and analyzed for total petroleum hydrocarbons as gasoline (TPHg), benzene, 
toluene, ethylbenzene, and total xylenes (BTEX), methyl tert-butyl ether (MTBE), and tert-
butyl alcohol (TBA) in a mobile laboratory.  A sample was not collected from SVE well 
MW-1 because the well screen was submerged at the time.   

Site Background 

The site description and background are included in Arctos’s Interim Remedial Action 
Plan (IRAP) dated 21 March 2008 (Arctos, 2008). 

Field Activities 

Arctos’s subcontractor, Environmental Field Services, LLC, of Patterson, California, 
performed groundwater monitoring on 3 to 6 May 2010.  Samples were collected from 
wells MW-1 through MW-11, DW-1 through DW-7, TP-1, TP-2, VW-2, and VW-3 
(Figure 2) in accordance with the site monitoring plan (Attachment A).  Baseline samples 
were also collected from injection wells IP-1 through IP-10 (Figure 2).  Groundwater 
monitoring was performed in accordance with the guidelines of the California 
Underground Storage Tank Regulations, Title 23, Division 3, Chapter 16, California Code 
of Regulations.  Groundwater sampling quality assurance/quality control (QA/QC) 
procedures are in Attachment A.  Field data sheets are in Attachment B.  

On 24 June 2010, Arctos performed a soil gas survey on source area wells MW-11, TP-1, 
TP-2, VW-2, and VW-3 to evaluate baseline soil vapor concentrations before SVE system 
start-up.  Samples were analyzed in a State-certified mobile laboratory operated by TEG 
Northern California Inc., of Rancho Cordova, California, for TPHg; BTEX; MTBE; and TBA 
using EPA Method 8260B.  Samples were also analyzed by Kiff Analytical LLC, a State-
certified laboratory in Davis, California, for fixed gases using ASTM Standard D-1946.  
Due to increased water elevations this quarter, the screen for well MW-1 was submerged 
and a vapor sample could not be collected.  Soil vapor sampling procedures are in 
Attachment C. 

Analytical Program 

Groundwater samples were analyzed in accordance with the analytical plan in 
Attachment A.   

Groundwater Results 

Groundwater elevations were approximately 435 to 443 feet above mean sea level (31 to 
35 feet below ground surface).  Water levels increased an average of 4 feet compared to 
the February 2010 event and 20 feet compared to the August 2009 event (Table 1).  The 
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water level data indicate that the general direction of water flow is toward the northwest 
with an estimated gradient of 0.011 (1 foot/91 feet; Figure 2).  The gradient is consistent 
with historical data collected since 1993 (Attachment D). 

The highest TPHg and benzene concentrations of 92,000 and 6,000 micrograms per liter 
(g/l), respectively, were at injection well IP-9, which is located in the southwest portion 
of the site adjacent to the underground storage tanks (USTs).  The highest MTBE and TBA 
concentrations of 14,000 and 9,900 g/l, respectively, were at well TP-2, which is located 
in the northwest corner of the station downgradient of the dispensers (Figure 2).   

In May 2010, TPHg, benzene, and MTBE were detected in downgradient well DW-7 at 
concentrations of 4,100, 250, and 97 g/l, respectively.  TPHg, benzene, and MTBE 
concentrations in well DW-7 have decreased by approximately 50 percent since it was 
installed in November 2009.  The results indicate that additional monitoring is required at 
well DW-7 to conduct a trend analysis and evaluate if further downgradient delineation is 
required.   

The remediation system is expected to reduce concentrations at the site and decrease the 
mass flux from the source area.  Groundwater analytical results are summarized in 
Tables 2 and 3.  Figures 3, 4, and 5 show isoconcentration contours for TPHg, benzene, 
and MTBE, respectively, and Figure 6 shows hydrocarbon concentrations for the injection 
wells.  Historical analytical results are in Attachment E, and the laboratory reports and the 
chain-of-custody forms are in Attachment F.  

Vapor Results 

The highest TPHg, benzene, and MTBE concentrations of 3,600, 24, and 18 g/l, 
respectively, were at well TP-2, which is located in the northwest corner of the station 
downgradient of the dispensers.  TBA was not detected in any of the wells sampled.  The 
lowest oxygen and highest carbon dioxide percentages of 16 and 4.29 percent by volume, 
respectively, were at well MW-11, which is located in the southwest portion of the site 
adjacent to the USTs.  Background oxygen and carbon dioxide percentages of 21.9 and 
nondetect less than 0.5 percent by volume, respectively, were at well VW-3.  The 
decreased oxygen and increased carbon dioxide percentages, compared to background, at 
well MW-11 indicate that aerobic biodegradation of petroleum hydrocarbons is occurring.  
Soil vapor analytical results are summarized in Table 4. 

Remediation System 

Construction for phase two of the onsite groundwater remediation system began on 
24 May 2010.  Cornerstone Environmental Contractors, Inc. (Cornerstone), of Lafayette, 
California, completed this construction phase including sound wall installation, SVE and 
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oxygen injection system installation, and equipment area piping construction.  
Remediation system construction was completed on 25 June 2010.  Arctos performed 
start-up activities for the SVE system on 28 June 2010 per the BAAQMD Authority to 
Construct.  The system is currently operating on wells MW-11, TP-1, TP-2, and VW-2.  
Due to increased water elevations this quarter, the screen for well MW-1 was submerged 
and it was not included in the SVE system operating wells.  SVE system start-up activities 
will be summarized in the third quarter 2010 status report. 

The oxygen injection system has been installed and connected to the well field but has not 
yet been started up.  Start-up of the oxygen injection system is expected in the third 
quarter 2010.   

Well Abandonment 
On 25 May 2010 Arctos’s subcontractor, Gregg Drilling & Testing, of Martinez, California, 
abandoned former remediation well RW-4, which was in conflict with the sound barrier 
wall footing as described in the first quarter 2010 status report.  The completed scope of 
work included the following tasks: 

 Obtained a well destruction permit from the Zone 7 Water Agency 

 Overdrilled the well boring and removed well casing, screening material, 
and sealing material using a hollow-stem auger rig 

 Backfilled the former well boring with a Portland cement slurry using a 
tremie pipe 

 Disposed of soil cuttings, wastewater, and former well materials (see 
Attachment G for waste manifests). 

Conclusions 

Results of the groundwater sampling and remediation system installation activities indicate 
the following conclusions: 

1. Onsite groundwater remediation is required to decrease the mass flux from 
the source area. 

2. An additional deep monitoring well may be required north of deep 
monitoring well DW-7 to delineate the downgradient extent of impacted 
groundwater if concentrations don’t continue to show a decreasing trend. 
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Recommendations 

Based on the activities proposed in the IRAP and the results of the groundwater 
monitoring, Arctos recommends the following tasks during the third quarter of 2010: 

 Complete start-up of the SVE system and conduct start-up of oxygen 
injection system 

 Conduct quarterly sampling at deep wells DW-5 to DW-7 to confirm initial 
concentrations and collect data for trend analyses. 

If you have questions or comments, please call Mike Purchase at 510/525-2180 or 
Matthew Nelson at 562/988-2755. 
 
Very truly yours, 
 
ARCTOS ENVIRONMENTAL 
 
 

 
Matthew J. Nelson, P.E.    Michael P. Purchase, P.E. 
Project Engineer     Senior Project Manager 

Copy:  Jeffrey M. Baker, P.E. – Tesoro Companies, Inc. 
Colleen Winey – Zone 7 Water Agency 
 

Attachments: Table 1 – Well and Groundwater Elevations 
  Table 2 – Groundwater Analytical Results 
 Table 3 – Groundwater Analytical Results – Injection Wells 
 Table 4 – Soil Vapor Analytical Results 
  Figure 1 – Site Location Map 
  Figure 2 – Groundwater Elevation Contours 
  Figure 3 – TPHg Concentration Contours 

Figure 4 – Benzene Concentration Contours 
Figure 5 – MTBE Concentration Contours 
Figure 6 – Injection Well Hydrocarbon Concentrations in Groundwater 
Attachment A – Groundwater Sampling QA/QC Procedures 

 Attachment B – Field Data Sheets 
 Attachment C – Soil Vapor Sampling QA/QC Procedures  
 Attachment D – Historical Well and Groundwater Elevations 
 Attachment E – Historical Groundwater Analytical Results 

12/31/11 



Jerry Wickham 
Alameda County Environmental Health 
19 August 2010 
Page 6 

[S:\Tesoro\01LV\LTR\LTR028_2Q10 GWMR.doc]  8/19/10 

 Attachment F – Laboratory Analytical Reports and Chain-of-Custody Forms 
 Attachment G – Waste Manifests 
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TABLE 1

WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of           
Measurement

Depth to Water    
(feet below 

casing)

PVC Casing 

Elevation(a)         

(feet MSL)

Water Table 

Elevation(b)             

(feet MSL)

MW-1 8/4/09 51.44 474.29 422.85

12/8/09 39.87 434.42

2/11/10 35.20 439.09

5/3/10 31.23 443.06

MW-2 8/4/09 51.83 472.98 421.15

12/8/09 40.82 432.16

2/11/10 36.54 436.44

5/3/10 32.44 440.54

MW-3 8/4/09 51.89 473.37 421.48

12/8/09 39.50 433.87

2/11/10 35.19 438.18

5/3/10 31.39 441.98

MW-4 8/4/09 DRY(c) 473.64 --(d)

12/8/09 39.46 434.18

2/11/10 35.31 438.33

5/3/10 31.55 442.09

MW-5 8/4/09 DRY 472.67 --

12/8/09 39.92 432.75

2/11/10 36.62 436.05

5/3/10 32.89 439.78

MW-6 8/4/09 DRY 471.93 --

12/8/09 43.02 428.91

2/11/10 38.89 433.04

5/3/10 34.56 437.37

MW-7 8/4/09 DRY 472.33 --

12/17/09 39.26 433.07

2/11/10 36.18 436.15

5/3/10 31.80 440.53

MW-8 8/4/09 DRY 471.18 --

12/17/09 39.92 431.26

2/11/10 36.72 434.46

5/3/10 32.81 438.37
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TABLE 1

WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of           
Measurement

Depth to Water    
(feet below 

casing)

PVC Casing 

Elevation(a)         

(feet MSL)

Water Table 

Elevation(b)             

(feet MSL)

MW-9 8/4/09 DRY 470.78 --

12/8/09 43.61 427.17

2/11/10 39.48 431.30

5/3/10 34.96 435.82

MW-10 8/4/09 44.52 471.63 427.11

12/8/09 42.80 428.83

2/11/10 39.74 431.89

5/3/10 33.97 437.66

MW-11 8/4/09 DRY 473.26 --

12/8/09 40.25 433.01

2/17/10 35.24 438.02

5/3/10 31.36 441.90

VW-2 8/4/09 DRY 473.28 --

12/8/09 DRY --

2/11/10 NM(d) --

5/3/10 31.84 441.44

VW-3 8/4/09 DRY 474.38 --

12/8/09 DRY --

2/11/10 DRY --

5/3/10 31.85 442.53

TP-1 8/4/09 DRY 472.82 --

12/8/09 41.39 431.43

2/17/10 36.15 436.67

5/3/10 32.32 440.50

TP-2 8/4/09 DRY 472.93 --

12/8/09 40.08 432.85

2/17/10 35.48 437.45

5/3/10 31.85 441.08

DW-1 8/4/09 52.22 472.85 420.63

12/8/09 39.79 433.06

2/11/10 35.57 437.28

5/3/10 31.70 441.15
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TABLE 1

WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of           
Measurement

Depth to Water    
(feet below 

casing)

PVC Casing 

Elevation(a)         

(feet MSL)

Water Table 

Elevation(b)             

(feet MSL)

DW-2 8/4/09 54.67 471.61 416.94

12/8/09 42.88 428.73

2/11/10 38.63 432.98

5/3/10 34.46 437.15

DW-3 8/4/09 56.32 470.33 414.01

12/8/09 42.92 427.41

2/11/10 38.75 431.58

5/3/10 34.51 435.82

DW-4 8/4/09 56.46 468.48 412.02

12/8/09 42.26 426.22

2/11/10 37.98 430.50

5/3/10 34.04 434.44

DW-5 12/8/09 43.05 471.86 428.81

2/11/10 38.93 432.93

5/3/10 34.55 437.31

DW-6 12/8/09 43.50 471.77 428.27

2/11/10 39.22 432.55

5/3/10 35.15 436.62

DW-7 12/8/09 43.01 470.07 427.06

2/11/10 38.70 431.37

5/3/10 34.64 435.43

(a)     Elevation of PVC well casing (north edge) surveyed relative to mean sea level (MSL).

          Wells were surveyed by Cross Land Surveying, Inc., per AB 2886 requirements.

          Benchmark K2-741, elevation is 467.835 feet above MSL.

(b)     Water Table Elevation = (Casing Elevation - Depth to Water)

(c)     Depth of groundwater assumed to be below screened interval; well had 6 inches or less 

          of water.

(d)     NM - Not measured.
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

MW-1 8/4/09 890 ND<0.5(b) ND<0.5 1.7 1.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

12/8/09 3,200 16 18 81 110 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<20 ND<0.5 ND<0.5

2/11/10 1,300 3.7 1.7 13 6.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

5/5/10 710 2.2 0.92 5.9 2.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-2 8/4/09 30,000 5,800 170 1,500 370 1,400 ND<9 ND<9 18 670 ND<3,000 ND<90 ND<9 ND<9

12/8/09 24,000 3,100 200 1,200 830 520 ND<7 ND<7 8.0 250 ND<700 ND<70 ND<7 ND<7

2/12/10 19,000 2,900 440 940 1,300 820 ND<7 ND<7 9.5 400 ND<700 ND<70 ND<7 ND<7

5/3/10 26,000 3,100 870 1,100 2,200 530 ND<7 ND<7 8.0 370 ND<700 ND<70 ND<7 ND<7

MW-3 8/4/09 190 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

12/8/09 150 3.6 1.1 2.4 2.6 0.82 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<50 ND<0.5 ND<0.5

2/11/10 61 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.52 ND<0.5 ND<0.5 ND<0.5 ND<5 53 ND<5 ND<0.5 ND<0.5

5/6/10 ND<50 ND<0.5 1.0 ND<0.5 0.95 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-4 8/4/09 NS(c) NS NS NS NS NS NS NS NS NS NS NS NS NS

12/8/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/4/10 ND<50 2.4 1.8 2.3 4.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-5 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 140 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 220 ND<0.5 ND<0.5 2.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-6 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 15,000 2,100 96 800 160 340 ND<5 ND<5 ND<5 460 ND<2,000 ND<50 ND<5 ND<5

2/12/10 21,000 2,500 140 1000 240 540 ND<5 ND<5 6.0 460 ND<500 ND<50 ND<5 ND<5

5/4/10 17,000 2,100 120 780 260 820 ND<5 ND<5 8.6 450 ND<500 ND<50 ND<5 ND<5
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

MW-7 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 4,500 6.7 3.4 27 8.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<8 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 3,600 7.9 3.6 14 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

MW-8 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-9 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 1,200 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/4/10 2,700 120 7.0 35 14 44 ND<0.5 ND<0.5 0.52 31 ND<200 ND<5 ND<0.5 ND<0.5

MW-10 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-11 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/8/09 100,000 6,100 9,000 3,100 20,000 3.3 ND<0.5 ND<0.5 ND<0.5 25 ND<200 ND<20 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/3/10 62,000 3,600 5,900 2,600 12,000 ND<15 ND<15 ND<15 ND<15 ND<70 ND<1,500 ND<150 ND<15 ND<15

VW-2 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/5/10 2,800 130 6.1 170 130 1,300 ND<2.5 ND<2.5 12 1,700 ND<250 ND<25 ND<2.5 ND<2.5
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

VW-3 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

TP-1 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 10,000 690 19 700 45 1,000 ND<2.5 ND<2.5 8.8 2,900 ND<250 ND<25 ND<2.5 ND<2.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/5/10 15,000 2,100 360 1,100 620 3,400 ND<8 ND<8 27 4,500 ND<800 ND<80 ND<8 ND<8

TP-2 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 7,200 950 ND<25 77 ND<25 13,000 ND<25 ND<25 130 20,000 ND<2,500 ND<250 ND<25 ND<25

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 6,400 740 ND<25 450 130 14,000 ND<25 ND<25 130 9,900 ND<2,500 ND<250 ND<25 ND<25

DW-1 8/5/09 2,100 330 17 87 53 220 ND<0.5 ND<0.5 2.0 310 ND<50 ND<5 ND<0.5 ND<0.5

12/8/09 6,200 560 63 400 490 140 ND<0.5 ND<0.5 1.1 200 ND<200 ND<8 ND<0.5 ND<0.5

2/12/10 2,000 200 36 130 150 49 ND<0.5 ND<0.5 ND<0.5 58 ND<200 ND<5 ND<0.5 ND<0.5

5/4/10 1,800 160 27 110 140 21 ND<0.5 ND<0.5 ND<0.5 41 ND<100 ND<5 ND<0.5 ND<0.5

DW-2 8/4/09 6,800 910 19 37 27 200 ND<1 ND<1 2.7 530 ND<200 ND<10 ND<1 ND<1

12/9/09 6,600 450 14 55 34 210 ND<0.9 ND<0.9 2.6 410 ND<200 ND<9 ND<0.9 ND<0.9

2/11/10 4,500 340 14 44 25 320 ND<0.9 ND<0.9 3.9 520 ND<300 ND<9 ND<0.9 ND<0.9

5/4/10 2,300 110 7.1 17 16 350 ND<0.9 ND<0.9 4.1 550 ND<200 ND<9 ND<0.9 ND<0.9

DW-3 8/4/09 1,200 6.8 0.99 4.3 3.4 18 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<5 ND<0.5 ND<0.5

12/9/09 2,200 24 5.9 56 29 ND<0.5 ND<0.5 ND<0.5 ND<0.5 7.2 ND<300 ND<20 ND<0.5 ND<0.5

2/11/10 700 9.5 2.0 18 6.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<8 ND<0.5 ND<0.5

5/4/10 420 5.5 0.93 8.8 3.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

DW-4 8/5/09 52 1.7 ND<0.5 1.4 0.83 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

12/9/09 ND<50 3.0 ND<0.5 2.0 1.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 180 3.3 3.7 13 20 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

DW-5 12/9/09 15,000 140 25 200 960 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<250 ND<25 ND<2.5 ND<2.5

2/11/10 1,600 37 2.5 36 21 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

5/4/10 2,100 69 2.9 41 18 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<8 ND<0.5 ND<0.5

DW-6 12/9/09 6,200 33 4.3 100 43 9.7 ND<1 ND<1 ND<1 10 ND<100 ND<10 ND<1 ND<1

2/11/10 4,800 18 3 44 15 14 ND<0.5 ND<0.5 ND<0.5 9.2 ND<80 ND<10 ND<0.5 ND<0.5

5/4/10 4,600 13 3.5 29 17 5.6 ND<0.5 ND<0.5 ND<0.5 7.2 ND<80 ND<8 ND<0.5 ND<0.5

DW-7 12/9/09 10,000 500 20 310 110 160 ND<2 ND<2 ND<2 270 ND<200 ND<20 ND<2 ND<2

2/12/10 12,000 590 23 440 120 190 ND<2 ND<2 2.4 290 ND<200 ND<20 ND<2 ND<2

5/4/10 4,100 250 15 89 32 97 ND<0.5 ND<0.5 1.0 160 ND<80 ND<5 ND<0.5 ND<0.5

(a)   Total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene, xylenes, methyl tert-butyl ether (MTBE), di-isopropyl ether (DIPE), ethyl tert-butyl ether (ETBE),

         tert-amyl methyl ether (TAME), tert-butyl alcohol (TBA), 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported in micrograms per liter (g/l).

(b)   ND - Not detected at the reporting limit listed.

(c)   NS - Not sampled.
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

IP-1 7/23/08 62,000 2,100 6,800 2,700 11,000 16 ND<15(b) ND<15 ND<15 ND<70 ND<1,500 ND<150 ND<15 ND<15

10/13/08 55,000 3,100 3,300 2,300 7,700 ND<15 ND<15 ND<15 ND<15 98 ND<1,500 ND<150 ND<15 ND<15

5/5/10(c) 33,000 900 1,500 1,400 5,000 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7

IP-2 7/23/08 5,500 160 43 130 350 10 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

10/13/08 13,000 1,900 58 600 630 180 ND<0.9 ND<0.9 9.4 46 ND<90 ND<20 ND<0.9 ND<0.9

5/5/10(c) 2,700 66 220 61 240 3.3 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

IP-3 7/23/08 1,100 23 14 7.5 90 32 ND<0.5 ND<0.5 ND<0.5 32 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 1,700 83 4.7 11 54 72 ND<0.5 ND<0.5 0.84 71 ND<50 ND<8 ND<0.5 ND<0.5

5/5/10(c) 430(d) 6.4 22 4.9 21 3.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

IP-4 7/23/08 7,600 130 45 240 750 940 ND<1.5 ND<1.5 6.9 890 ND<150 ND<15 ND<1.5 ND<1.5

10/13/08 4,200 110 11 78 310 3,700 ND<1.5 ND<1.5 7.1 15,000 ND<2,000 ND<15 ND<1.5 ND<1.5

5/6/10(c) 190 5.4 25 6.9 29 3.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

IP-5 7/23/08 2,000(d) 3.0 17 5.1 31 4.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 720 14 13 8.7 32 19 ND<0.5 ND<0.5 ND<0.5 26 ND<50 ND<5 ND<0.5 ND<0.5

5/6/10(c) 270 5.7 25 5.9 29 20 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

IP-6 7/23/08 4,400 260 78 98 340 180 ND<0.5 ND<0.5 1.6 190 ND<80 ND<9 ND<0.5 ND<0.5

10/13/08 1,400 150 1.6 1.5 3.5 7.4 ND<0.5 ND<0.5 ND<0.5 10 ND<50 ND<50 ND<0.5 ND<0.5

5/5/10(c) 8,000(d) 24 100 18 98 0.51 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

IP-7 7/23/08 4,200 190 12 99 190 49 ND<0.9 ND<0.9 1.1 58 ND<90 ND<9 ND<0.9 ND<0.9

10/13/08 6,000 350 6.6 150 60 97 ND<0.9 ND<0.9 2.5 76 ND<90 ND<50 ND<0.9 ND<0.9

5/5/10(c) 33,000 49 62 38 69 14 ND<0.9 ND<0.9 ND<0.9 20 ND<90 ND<9 ND<0.9 ND<0.9

IP-8 12/16/08 120,000 7,800 20,000 3,500 16,000 ND<40 ND<40 ND<40 ND<40 ND<200 ND<4,000 ND<400 ND<40 ND<40

5/5/10(c) 83,000 3,900 13,000 2,400 14,000 ND<25 ND<25 ND<25 ND<25 ND<150 ND<2,500 ND<250 ND<25 ND<25

IP-9 12/16/08 110,000 7,800 23,000 2,800 16,000 ND<40 ND<40 ND<40 ND<40 ND<200 ND<4,000 ND<400 ND<40 ND<40

5/5/10(c) 92,000 6,000 19,000 2,500 14,000 ND<40 ND<40 ND<40 ND<40 ND<200 ND<4,000 ND<400 ND<40 ND<40
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

IP-10 2/11/09 8,100 29 58 170 1,200 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<20 ND<1.5 ND<1.5

5/3/10(c) 3,600 73 80 140 240 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

(a)     Total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene, xylenes, methyl tert-butyl ether (MTBE), di-isopropyl ether (DIPE), ethyl tert-butyl ether (ETBE), 

    tert-amyl methyl ether (TAME), tert-butyl alcohol (TBA), 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported in micrograms per liter (g/l).

(b)     ND - Not detected at the reporting limit listed.

(d)     Primarily compounds not found in typical Gasoline.

(c)     Baseline remediation system values.
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TABLE 4

SOIL VAPOR ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Sample 
Location

Sample   
Date

TPHg(a)       

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)
Ethylbenzene(a) 

(g/l)

Total 

Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
TBA(a) 

(g/l) Oxygen(b)

Carbon 

Dioxide(b)

MW-1 6/24/10 NS(c) NS NS NS NS NS NS NS NS

MW-11 6/24/10 2,300 13 10 7.4 20.5 ND<0.1(d) ND<1.0 16 4.29

TP-1 6/24/10 350 0.15 0.25 0.46 1.11 ND<0.1 ND<1.0 21.7 ND<0.5

TP-2 6/24/10 3,600 24 0.59 27 28.1 18 ND<1.0 20.3 0.93

VW-2 6/24/10 3,100 0.91 0.68 1.8 2.1 ND<0.1 ND<1.0 17 2.96

VW-3 6/24/10(e) 120 0.33 ND<0.2 1.8 2.32 ND<0.1 ND<1.0 21.9 ND<0.5

(a)   Total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene, total xylenes, methyl tert-butyl ether (MTBE), and 

       tert-butyl alcohol (TBA) anaylzed using EPA Method 8260.

(b)   Results are in % by volume.

(c)   NS - Not sampled. A sample was not collected due to a submerged screen.

(d)   ND - Not detected at the reporting limit listed.

(e)   Duplicate sample also collected; highest value presented in table (see laboratory report for results).
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ATTACHMENT A 

GROUNDWATER SAMPLING QA/QC PROCEDURES 

Monitoring Plan 

In accordance with the California State Water Resources Control Board’s (SWRCB) 
Resolution No. 2009-0042, referenced in ACEH’s 23 July 2009 letter to Tesoro, Arctos 
proposed to reduce the monitoring and sampling frequency to semiannually in the second 
quarter 2009 status report.  Select wells will continue to be monitored quarterly to assess 
the effectiveness of the planned groundwater remediation system according to the 
following groundwater monitoring plan: 
 

Well 
Designation Location 

Sampling 
Frequency 

MW-1, MW-3, and MW-11 Upgradient 

Quarterly MW-2 and DW-1 Source area 

MW-6, DW-2, DW-3, DW-5, DW-6, and 
DW-7 

Downgradient 

MW-4 and VW-3 Upgradient 

Semiannually 
(2nd and 

4th quarters) 

TP-1, TP-2, and VW-2 Source area 

MW-5 and MW-7 Cross gradient 

MW-8, MW-9, MW-10, and DW-4 Downgradient 

Analytical Plan 

The groundwater samples were analyzed by Kiff Analytical LLC (Kiff), a State-certified 
laboratory in Davis, California, for total petroleum hydrocarbons as gasoline (TPHg); 
benzene, toluene, ethylbenzene, and total xylenes (BTEX); methyl tert-butyl ether (MTBE); 
and other oxygenates using EPA Method 8260B. 

Arctos, as Tesoro’s Authorized Responsible Party for the site, also electronically submitted 
the groundwater monitoring results to the State Water Resources Control Board (SWRCB). 
The data were submitted in the State-mandated Electronic Data Format (EDF), in 
accordance with Assembly Bill 2886 requirements for underground storage tank (UST) 
sites in California. 

Purge-and-Bail Sampling Procedures 

The depth to groundwater and total well depth were measured before sampling using an 
electronic water well sounder.  The sequence of well sampling depended on the level of 
contamination in each well, if known, and was determined before sampling.  Sampling 
occurred beginning at the well with the lowest contaminant concentration and ending at 
the well with the highest contaminant concentration.  Before sampling, at least 3 casing 
volumes were purged from each monitoring well using a submersible pump.  Throughout 
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purging, pH, conductivity, turbidity, and temperature were measured and recorded for the 
evacuated groundwater.  These measurements were used to confirm that the well was 
purged sufficiently.  Water samples were generally collected after the measurements of 
pH, conductivity, and temperature had stabilized to within 10 percent of the previous 
readings.  Copies of the well purging and sampling logs are provided in Attachment B. 

Sampling was performed with a new 1-1/2-inch-diameter disposable polyethylene bailer 
suspended from new nylon line.  The bailer was equipped with a bottom-release device.  
Groundwater was collected with the bailer from just below the water surface in each 
monitoring well.  Water samples were collected from the bailers in new 40-milliliter glass 
bottles provided by the analytical laboratory.  The samples were collected so that no 
headspace was present in each bottle. The preservatives necessary for the analyses 
performed were provided in the glass bottles by the analytical laboratory. 

The collected water samples were placed in sealable plastic bags and packed on ice in a 
portable ice chest immediately after collection.  Samples were delivered within 24 to 48 
hours to the analytical laboratory.  Additional QA/QC procedures, including the use of 
sample identification labels and chain-of-custody forms, were followed to track sample 
collection and delivery.   

General Field Quality Assurance/Control (QA/QC) Procedures 

Chain-of-Custody Records 
Chain-of-custody records were completed before samples were packaged for shipment.  
One copy of these records was placed in the project file.  A second copy accompanied 
samples during transportation to the laboratory.  The individual in the analytical 
laboratory who accepted responsibility for samples signed and dated the chain-of-custody 
record. 

Equipment Decontamination Procedures 
Field equipment was decontaminated between sampling events using the following 
procedures: 

1. Rinsed with water using a brush to remove soil and mud. 

2. Washed with non-phosphate detergent and water using a brush. 

3. Rinsed with deionized or distilled water. 

4. Rinsed again with deionized or distilled water. 

5. Air dried. 
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Personal Decontamination Procedures 
At a minimum, field personnel followed the following decontamination procedures: 

1. Wore appropriate gloves.  

2. Washed hands thoroughly with soap and water. 

3. Avoided unnecessary contact with groundwater. 

The site health and safety plan was reviewed for site-specific personal decontamination 
procedures. 

Wastewater and Solid Waste Storage and Disposal 
Small volumes of used wash and rinse solutions were collected during field work and 
transported to a central decontamination area.  This wastewater was stored in a holding 
tank.  The Project Manager determined the appropriate disposal method for this 
wastewater.  Waste manifests for this quarter are in Attachment G. 

Solid wastes such as used personal protective equipment, paper towels, trash bags, and 
any other solid debris were collected for disposal.  Because the sampled groundwater was 
not a hazardous waste, the solid wastes were disposed with the onsite trash. 

Field Investigation Documentation Procedures 
Field personnel followed documentation procedures developed for site investigation work.  
The procedures served to (1) provide a record of the activities performed in the field and 
(2) permit identification of samples and tracking of their status in the field, during 
shipment, and at the laboratory.  All documentation was recorded with waterproof ink.  
Groundwater sampling activities were documented on daily field reports and on well 
purge and sample logs.   

Health and Safety 
Arctos used a site-specific health and safety plan (HSP) with procedures that were 
followed by field personnel for equipment safety, medical surveillance, personal 
protection, air quality monitoring, exposure control, emergency response, and general 
work practices during field activities.  Before beginning work at the site, a site safety 
meeting was conducted.  Field personnel reviewed the HSP and signed the accompanying 
acknowledgment form before initiating field activities.  Field personnel were required to 
comply with the HSP throughout performance of site assessment activities. 

Analytical QA/QC Procedures 
Laboratory analytical QA/QC procedures included (1) preparing and analyzing laboratory 
samples to assess the performance of the analytical laboratory and (2) conducting data 
validation in accordance with the protocols described below.  QC samples prepared by 
the laboratory included method blanks, matrix spike and matrix spike duplicates, and 
laboratory control samples. 



 

[S:\Tesoro\01LV\LTR\LTR028_2Q10 GWMR.doc]  8/19/10 

The laboratory results were reviewed in general accordance with EPA guidelines for data 
validation.  The data validation process included reviewing laboratory results for the 
following parameters: 

 Completeness of the data package 

 Compliance with EPA-required holding times 

 Agreement of dilution factors with reported detection limits 

 Presence or absence of analytes in the method blanks 

 Agreement of duplicate samples 

 Percent recovery and relative percent difference results for matrix spike and 
matrix spike duplicate analyses 

 Percent recovery results for laboratory control samples. 
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ATTACHMENT C 

SOIL VAPOR SAMPLING QA/QC PROCEDURES 

Health and Safety 

Arctos prepared a health and safety plan (HSP) before initiating field activities.  The HSP 
presented procedures for personnel and equipment safety, medical surveillance, personal 
protection, air-quality monitoring, exposure control, emergency response procedures, and 
general work practices. 

Before beginning work at the site, a site safety meeting was conducted.  Field personnel 
reviewed the HSP and signed the accompanying acknowledgment form.  Field personnel 
were required to comply with the HSP throughout performance of site assessment 
activities.  Based on the site history and potential chemicals of concern, field activities 
were initiated in Level D personal protective equipment (PPE). 

Soil Vapor Sampling Procedures 

Soil vapor sampling was conducted in general accordance with the Regional Water 
Quality Control Board – Los Angeles Region’s (RWQCB) May 1996 Interim Site 
Assessment and Cleanup Guidebook (RWQCB, 1996). 

Sampling for Large-Diameter Wells 
Soil gas survey protocols for large-diameter wells (including groundwater wells, vapor 
extraction wells, or vapor monitoring wells greater than ¼-inch diameter) conformed to 
RWQCB sampling and analytical procedures (RWQCB, 1996).  Before samples were 
collected, each well was isolated from the extraction system piping.  The soil vapor 
extraction system was shut down 24 to 48 hours before sample collection (for a static soil 
gas survey).  Vapor samples were collected from sample ports at the top of the wellhead or 
located in a header pipe downstream of the well and upstream of an isolation valve.   

To obtain representative soil vapor samples, a minimum of 3 casing volumes of vapor 
were purged from each well using an oil-less vacuum pump.  Vapor samples were 
collected after purging in Tedlar bags with a vacuum chamber.  Samples were collected 
upsteam of the vacuum pump.   

Vapor samples collected in Tedlar bags were immediately transferred to an onsite mobile 
laboratory operated by a State-certified analytical laboratory for analysis.  Vapor samples 
collected in Tedlar bags were also sent to an offsite State-certified laboratory for analysis 
within appropriate holding times.  The samples were analyzed following the analytical 
program described in the work plan.  Typically, samples were analyzed for volatile 
organic compounds (VOCs) by U.S. Environmental Protection Agency (EPA) Method 
8260B, TO-14, or TO-15 using a gas chromatograph with a mass spectrometer (GC/MS). 
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Field Duplicate Samples 
Duplicate samples were collected during the soil gas survey from anticipated or confirmed 
areas of impact.  A minimum 5 to 10 percent of the total or at least one duplicate sample 
were collected each day.  Duplicate samples were collected and analyzed following the 
same procedures previously described.    

Analytical QA/QC Procedures 
Laboratory analytical QA/QC procedures included (1) preparing and analyzing laboratory 
control samples (LCS) to assess the performance of the analytical laboratory and 
(2) conducting data validation in accordance with the protocols described below.  QA/QC 
samples were prepared by the laboratory in frequencies required by the California 
Department of Health Services and include method blanks, matrix spike and matrix spike 
duplicates, and LCS.  

Laboratory results were reviewed in general accordance with EPA guidelines for data 
validation.  The data validation process included reviewing laboratory results for the 
following parameters: 

 Completeness of the data package 

 Compliance with EPA-required holding times  

 Agreement of dilution factors with reported laboratory reporting limits 

 Reporting limits less than or equal to residential CHHSLs for site-specific 
chemicals of concern 

 Presence or absence of analytes in the method blanks, equipment blanks, 
and ambient blanks 

 Agreement of duplicate samples 

 Percent recovery and relative percent difference results for matrix spike and 
matrix spike duplicate analyses 

 Percent recovery results for laboratory control samples. 

References: 
California Regional Water Quality Control Board, Los Angeles and Ventura Counties 
Region 4 (RWQCB), 1996.  Interim Site Assessment & Cleanup Guidebook, May. 
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ATTACHMENT D 
 

HISTORICAL WELL AND GROUNDWATER ELEVATIONS 
  



TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-1 6/1/93 37.50 474.29 436.79

6/22/93 38.46 435.83

10/6/93 42.22 432.07

1/13/94 34.52 439.77

3/30/94 31.93 442.36

4/25/94 33.49 440.80

8/12/94 41.03 433.26

12/14/94 38.63 435.66

2/10/95 30.80 443.49

6/15/95 25.46 448.83

9/26/95 31.05 443.24

12/15/95 28.11 446.18

3/21/96 17.67 456.62

6/13/96 22.86 451.43

9/16/96 30.04 444.25

12/2/96 26.74 447.55

3/7/97 20.84 453.45

6/12/97 28.71 445.58

9/29/97 33.91 440.38

12/1/97 34.88 439.41

3/19/98 19.83 454.46

5/29/98 21.57 452.72

9/15/98 31.68 442.61

11/30/98 36.80 437.49

1/17/99 30.02 444.27

6/10/99 29.30 444.99

9/7/99 31.41 442.88

12/13/99 32.95 441.34

3/13/00 25.74 448.55

6/12/00 28.24 446.05

11/10/00 30.56 443.73
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-1 12/31/00 31.71 474.29 442.58

(cont.) 3/27/01 30.43 443.86

6/30/01 36.61 437.68

9/26/01 45.10 429.19

12/18/01 39.39 434.90

3/18/02 38.24 436.05

8/21/02 36.71 437.58

12/3/02 36.85 437.44

3/4/03 33.72 440.57

6/10/03 31.31 442.98

9/9/03 35.05 439.24

12/23/03 30.15 444.14

3/23/04 26.61 447.68

5/10/04 30.31 443.98

8/4/04 34.77 439.52

11/4/04 33.93 440.36

1/12/05 27.82 446.47

5/2/05 24.87 449.42

7/19/05 29.26 445.03

11/21/05 31.15 443.14

2/9/06 26.24 448.05

5/16/06 24.87 449.42

8/9/06 31.64 442.65

11/8/06 31.16 443.13

2/14/07 30.00 444.29

5/17/07 33.75 440.54

8/2/07 40.00 434.29

11/12/07 48.55 425.74

2/14/08 34.74 439.55

5/8/08 36.15 438.14

7/23/08 45.76 428.53
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-1 10/13/08 51.00 474.29 423.29

(cont.) 2/11/09 48.69 425.60

4/27/09 41.90 432.39

8/4/09 51.44 422.85

12/8/09 39.87 434.42

2/11/10 35.20 439.09

5/3/10 31.23 443.06

MW-2 6/1/93 38.02 472.98 434.96

6/22/93 39.07 433.91

10/6/93 43.72 429.26

1/13/94 35.85 437.13

3/30/94 32.82 440.16

4/25/94 34.76 438.22

8/12/94 44.33 428.65

12/14/94 40.00 432.98

2/10/95 32.16 440.82

6/15/95 25.93 447.05

9/26/95 32.42 440.56

12/15/95 29.41 443.57

3/21/96 17.47 455.51

6/13/96 23.69 449.29

9/16/96 31.24 441.74

12/2/96 26.90 446.08

3/7/97 21.33 451.65

6/12/97 29.94 443.04

9/29/97 34.22 438.76

12/1/97 35.94 437.04

3/19/98 20.34 452.64

5/29/98 22.63 450.35

9/15/98 32.30 440.68

11/30/98 36.90 436.08

1/17/99 30.17 442.81
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-2 6/10/99 29.98 472.98 443.00

(cont.) 9/7/99 31.85 441.13

12/13/99 33.72 439.26

3/13/00 26.54 446.44

6/12/00 28.44 444.54

11/10/00 31.31 441.67

12/31/00 32.68 440.30

3/27/01 30.81 442.17

6/30/01 37.58 435.40

9/26/01 44.97 428.01

12/18/01 40.67 432.31

3/18/02 38.94 434.04

6/5/02 36.45 436.53

8/21/02 37.15 435.83

12/3/02 36.76 436.22

3/4/03 33.60 439.38

6/10/03 32.89 440.09

9/9/03 35.45 437.53

12/23/03 31.79 441.19

3/23/04 28.25 444.73

5/10/04 30.91 442.07

8/4/04 35.36 437.62

11/4/04 34.92 438.06

1/12/05 29.46 443.52

5/2/05 25.61 447.37

7/19/05 30.11 442.87

11/21/05 32.04 440.94

2/9/06 27.11 445.87

5/17/06 25.18 447.80

8/9/06 32.69 440.29

11/8/06 33.21 439.77
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-2 2/14/07 31.27 472.98 441.71

(cont.) 5/17/07 34.40 438.58

8/2/07 41.23 431.75

11/12/07 48.22 424.76

2/14/08 36.31 436.67

5/8/08 36.70 436.28

7/23/08 45.78 427.20

10/13/08 51.30 421.68

2/11/09 48.90 424.08

4/27/09 42.62 430.36

8/4/09 51.83 421.15

12/8/09 40.82 432.16

2/11/10 36.54 436.44

5/3/10 32.44 440.54

MW-3 6/1/93 36.18 473.37 437.19

6/22/93 37.11 436.26

10/6/93 41.15 432.22

1/13/94 33.95 439.42

3/30/94 30.97 442.40

4/25/94 32.46 440.91

8/12/94 41.72 431.65

12/14/94 37.62 435.75

2/10/95 29.96 443.41

6/15/95 23.66 449.71

9/26/95 29.62 443.75

12/15/95 27.10 446.27

3/21/96 15.85 457.52

6/13/96 21.31 452.06

9/16/96 28.62 444.75

12/2/96 25.55 447.82

3/7/97 19.77 453.60

6/12/97 27.67 445.70
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-3 9/29/97 29.60 473.37 443.77

(cont.) 12/1/97 33.37 440.00

3/19/98 18.76 454.61

5/29/98 20.64 452.73

9/15/98 30.70 442.67

11/30/98 34.96 438.41

1/17/99 28.81 444.56

6/10/99 28.10 445.27

9/7/99 30.38 442.99

12/13/99 31.46 441.91

3/13/00 24.28 449.09

6/12/00 26.80 446.57

11/10/00 29.47 443.90

12/31/00 31.38 441.99

3/27/01 29.94 443.43

6/30/01 37.54 435.83

9/26/01 45.17 428.20

12/18/01 39.41 433.96

3/18/02 37.73 435.64

6/5/02 35.35 438.02

8/21/02 36.21 437.16

12/3/02 35.62 437.75

3/4/03 32.75 440.62

6/10/03 31.26 442.11

9/9/03 34.72 438.65

12/23/03 30.47 442.90

3/23/04 26.67 446.70

5/10/04 30.25 443.12

8/4/04 34.70 438.67

11/4/04 33.94 439.43

1/12/05 28.21 445.16
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-3 5/2/05 24.56 473.37 448.81

(cont.) 7/19/05 29.39 443.98

11/21/05 31.30 442.07

2/9/06 26.21 447.16

5/16/06 24.36 449.01

8/9/06 31.90 441.47

11/8/06 31.30 442.07

2/14/07 30.20 443.17

5/17/07 33.64 439.73

8/2/07 41.74 431.63

11/12/07 47.41 425.96

2/14/08 34.73 438.64

5/8/08 35.60 437.77

7/23/08 45.00 428.37

10/13/08 50.70 422.67

2/11/09 47.81 425.56

4/27/09 41.18 432.19

8/4/09 51.89 421.48

12/8/09 39.50 433.87

2/11/10 35.19 438.18

5/3/10 31.39 441.98

MW-4 3/30/94 31.56 473.64 442.08

4/25/94 32.73 440.91

8/12/94 41.61 432.03

12/14/94 38.11 435.53

2/10/95 30.50 443.14

6/15/95 23.63 450.01

9/26/95 29.70 443.94

12/15/95 27.56 446.08

3/21/96 15.63 458.01

6/13/96 21.07 452.57

9/16/96 28.99 444.65
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-4 12/2/96 26.04 473.64 447.60

(cont.) 3/7/97 19.69 453.95

6/12/97 28.04 445.60

9/29/97 29.91 443.73

12/1/97 33.88 439.76

3/19/98 18.67 454.97

5/29/98 20.16 453.48

9/15/98 30.46 443.18

11/30/98 34.50 439.14

1/17/99 28.30 445.34

6/10/99 27.60 446.04

9/7/99 30.79 442.85

12/13/99 31.60 442.04

3/13/00 24.35 449.29

6/12/00 26.91 446.73

11/10/00 29.71 443.93

12/31/00 31.79 441.85

3/27/01 29.98 443.66

6/30/01 36.88 436.76

9/26/01 43.87 429.77

12/18/01 39.30 434.34

3/18/02 37.75 435.89

6/5/02 35.68 437.96

8/21/02 36.58 437.06

12/3/02 35.90 437.74

3/4/03 32.73 440.91

6/10/03 31.20 442.44

9/9/03 34.64 439.00

12/23/03 31.30 442.34

3/23/04 26.71 446.93

5/10/04 30.33 443.31
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-4 8/4/04 34.87 473.64 438.77

(cont.) 11/4/04 34.28 439.36

1/12/05 28.67 444.97

5/2/05 24.46 449.18

7/19/05 29.36 444.28

11/21/05 31.80 441.84

2/9/06 26.34 447.30

5/16/06 24.30 449.34

8/9/06 32.05 441.59

11/8/06 32.85 440.79

2/14/07 30.46 443.18

5/17/07 33.92 439.72

8/2/07 40.68 432.96

11/12/07 DRY(c) --(d)

2/14/08 34.53 439.11

5/8/08 35.55 438.09

7/23/08 43.87 429.77

10/13/08 DRY --

2/11/09 DRY --

4/27/09 40.64 433.00

8/4/09 DRY --

12/8/09 39.46 434.18

2/11/10 35.31 438.33

5/3/10 31.55 442.09

MW-5 3/30/94 32.07 472.67 440.60

4/25/94 33.65 439.02

8/12/94 42.73 429.94

12/14/94 38.89 433.78

2/10/95 31.44 441.23

6/15/95 24.99 447.68

9/26/95 30.20 442.47

12/15/95 28.56 444.11
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-5 3/21/96 16.82 472.67 455.85

(cont.) 6/13/96 22.61 450.06

9/16/96 29.78 442.89

12/2/96 26.51 446.16

3/7/97 21.91 450.76

9/29/97 31.74 440.93

12/1/97 34.05 438.62

3/19/98 20.93 451.74

5/29/98 21.30 451.37

9/15/98 31.32 441.35

11/30/98 35.44 437.23

1/17/99 29.59 443.08

6/10/99 28.05 444.62

9/7/99 31.11 441.56

12/13/99 32.66 440.01

3/13/00 25.87 446.80

6/12/00 28.15 444.52

11/10/00 30.05 442.62

12/31/00 31.81 440.86

3/27/01 30.57 442.10

6/30/01 37.24 435.43

9/26/01 44.53 428.14

12/18/01 40.65 432.02

3/18/02 38.75 433.92

6/5/02 36.21 436.46

8/21/02 36.76 435.91

12/3/02 36.12 436.55

3/4/03 32.90 439.77

6/10/03 33.04 439.63

9/9/03 34.20 438.47

12/23/03 31.38 441.29
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-5 3/23/04 27.51 472.67 445.16

(cont.) 5/10/04 31.12 441.55

8/4/04 35.09 437.58

11/4/04 34.34 438.33

1/12/05 29.19 443.48

5/2/05 25.31 447.36

7/19/05 30.49 442.18

11/21/05 32.35 440.32

2/9/06 27.19 445.48

5/16/06 25.30 447.37

8/9/06 32.68 439.99

11/8/06 32.22 440.45

2/14/07 34.00 438.67

5/17/07 34.29 438.38

8/2/07 41.72 430.95

11/12/07 DRY --

2/14/08 35.66 437.01

5/8/08 36.60 436.07

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 42.50 430.17

8/4/09 DRY --

12/8/09 39.92 432.75

2/11/10 36.62 436.05

5/3/10 32.89 439.78

MW-6 3/30/94 33.38 471.93 438.55

4/25/94 35.49 436.44

8/12/94 45.14 426.79

12/14/94 40.99 430.94

2/10/95 33.34 438.59

6/15/95 26.88 445.05
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-6 9/26/95 33.55 471.93 438.38

(cont.) 12/15/95 30.32 441.61

3/21/96 18.89 453.04

6/13/96 24.62 447.31

9/16/96 32.64 439.29

12/2/96 27.42 444.51

3/7/97 22.13 449.80

6/12/97 31.02 440.91

9/29/97 35.77 436.16

12/1/97 37.14 434.79

3/19/98 21.10 450.83

5/29/98 23.26 448.67

9/15/98 33.50 438.43

11/30/98 38.73 433.20

1/17/99 32.05 439.88

6/10/99 31.44 440.49

9/7/99 33.94 437.99

12/13/99 35.84 436.09

3/13/00 28.45 443.48

6/12/00 30.52 441.41

11/10/00 32.99 438.94

12/31/00 34.95 436.98

3/27/01 32.72 439.21

6/30/01 39.86 432.07

9/26/01 DRY --

12/18/01 43.36 428.57

3/18/02 41.29 430.64

6/5/02 38.85 433.08

8/21/02 39.02 432.91

12/3/02 38.76 433.17

3/4/03 35.13 436.80
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-6 6/10/03 34.15 471.93 437.78

(cont.) 9/9/03 37.66 434.27

12/23/03 33.43 438.50

3/23/04 29.96 441.97

5/10/04 32.98 438.95

8/4/04 37.02 434.91

11/4/04 37.03 434.90

1/12/05 32.01 439.92

5/2/05 27.30 444.63

7/19/05 32.27 439.66

11/21/05 33.23 438.70

2/9/06 29.07 442.86

5/17/06 27.23 444.70

8/9/06 35.22 436.71

11/8/06 33.41 438.52

2/14/07 33.43 438.50

5/17/07 36.50 435.43

8/2/07 42.24 429.69

11/12/07 DRY --

2/14/08 38.67 433.26

5/8/08 38.50 433.43

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 44.87 427.06

8/4/09 DRY --

12/8/09 43.02 428.91

2/11/10 38.89 433.04

5/3/10 34.56 437.37

MW-7 3/30/94 31.98 472.33 440.35

4/25/94 33.56 438.77

8/12/94 43.35 428.98
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-7 12/14/94 39.34 472.33 432.99

(cont.) 2/10/95 32.11 440.22

6/15/95 25.51 446.82

9/26/95 31.43 440.90

12/15/95 28.97 443.36

3/21/96 17.36 454.97

6/13/96 23.47 448.86

9/16/96 31.35 440.98

12/2/96 27.11 445.22

3/7/97 21.33 451.00

6/12/97 29.90 442.43

9/29/97 34.37 437.96

12/1/97 36.46 435.87

3/19/98 20.33 452.00

5/29/98 22.30 450.03

9/15/98 32.54 439.79

11/30/98 37.96 434.37

1/17/99 31.04 441.29

6/10/99 29.89 442.44

9/7/99 32.38 439.95

12/13/99 33.98 438.35

3/13/00 27.09 445.24

6/12/00 28.76 443.57

11/10/00 31.54 440.79

12/31/00 32.76 439.57

3/27/01 30.97 441.36

6/30/01 37.50 434.83

9/26/01 45.11 427.22

12/18/01 41.13 431.20

3/18/02 39.22 433.11

6/5/02 36.55 435.78
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-7 8/21/02 36.81 472.33 435.52

(cont.) 12/3/02 36.52 435.81

3/4/03 32.60 439.73

6/10/03 31.33 441.00

9/9/03 34.71 437.62

12/23/03 30.80 441.53

3/23/04 26.41 445.92

5/10/04 29.86 442.47

8/4/04 34.06 438.27

11/4/04 34.12 438.21

1/12/05 28.83 443.50

5/2/05 24.66 447.67

7/19/05 29.07 443.26

11/21/05 30.42 441.91

2/9/06 26.15 446.18

5/16/06 24.44 447.89

8/9/06 31.77 440.56

11/8/06 31.14 441.19

2/14/07 30.39 441.94

5/17/07 33.31 439.02

8/2/07 37.09 435.24

11/12/07 DRY --

2/14/08 36.51 435.82

5/8/08 36.00 436.33

7/23/08 44.42 427.91

10/13/08 DRY --

2/11/09 DRY --

4/27/09 41.80 430.53

8/4/09 DRY --

12/17/09 39.26 433.07

2/11/10 36.18 436.15

5/3/10 31.80 440.53
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-8 12/23/03 32.01 471.18 439.17

3/23/04 28.50 442.68

5/10/04 31.44 439.74

8/4/04 35.11 436.07

11/4/04 34.77 436.41

1/12/05 29.66 441.52

5/2/05 25.91 445.27

7/19/05 30.56 440.62

11/21/05 32.48 438.70

2/9/06 27.40 443.78

5/16/06 25.60 445.58

8/9/06 32.77 438.41

11/8/06 32.10 439.08

2/14/07 30.94 440.24

5/17/07 34.14 437.04

8/2/07 41.24 429.94

11/12/07 DRY --

2/14/08 36.51 435.82

5/8/08 36.00 436.33

7/23/08 44.42 427.91

10/13/08 DRY --

2/11/09 DRY --

4/27/09 41.80 430.53

8/4/09 DRY --

12/17/09 39.92 431.26

2/11/10 36.72 434.46

5/3/10 32.81 438.37

MW-9 12/23/03 34.03 470.78 436.75

3/23/04 30.01 440.77

5/10/04 33.61 437.17

8/4/04 37.47 433.31

11/4/04 37.44 433.34
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-9 5/2/05 27.73 470.78 443.05

(cont.) 7/19/05 32.90 437.88

11/21/05 34.15 436.63

2/9/06 29.44 441.34

5/16/06 27.50 443.28

8/9/06 35.85 434.93

11/8/06 34.18 436.60

2/14/07 34.00 436.78

5/17/07 36.88 433.90

8/2/07 44.11 426.67

11/12/07 DRY --

2/14/08 39.32 431.46

5/8/08 38.90 431.88

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 43.79 426.99

8/4/09 DRY --

12/8/09 43.61 427.17

2/11/10 39.48 431.30

5/3/10 34.96 435.82

MW-10 12/23/03 33.80 471.63 437.83

3/23/04 28.68 442.95

5/10/04 32.15 439.48

8/4/04 36.40 435.23

11/4/04 36.21 435.42

1/12/05 31.64 439.99

5/2/05 27.01 444.62

7/19/05 31.59 440.04

11/21/05 32.96 438.67

2/9/06 28.56 443.07

5/16/06 26.83 444.80
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

MW-10 8/9/06 34.37 471.63 437.26

(cont.) 11/8/06 33.41 438.22

2/14/07 32.81 438.82

5/17/07 35.85 435.78

8/2/07 43.46 428.17

11/12/07 DRY --

2/14/08 39.71 431.92

5/8/08 37.55 434.08

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 DRY --

8/4/09 44.52 427.11

12/8/09 42.80 428.83

2/11/10 39.74 431.89

5/3/10 33.97 437.66

MW-11 12/16/08 DRY 473.26 --

2/11/09 DRY --

4/27/09 DRY --

8/4/09 DRY --

12/8/09 40.25 433.01

2/11/10 NM(d) --

5/3/10 31.36 441.90

VW-2 8/4/04 34.13 473.28 439.15

11/4/04 34.75 438.53

1/12/05 29.35 443.93

5/2/05 25.34 447.94

7/19/05 29.76 443.52

11/21/05 31.81 441.47

2/9/06 27.21 446.07

5/17/06 25.26 448.02

8/9/06 31.74 441.54

11/8/06 33.52 439.76
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

VW-2 2/14/07 30.77 473.28 442.51

(cont.) 5/17/07 33.17 440.11

8/2/07 36.33 436.95

11/12/07 DRY --

2/14/08 35.55 437.73

5/8/08 35.31 437.97

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 DRY --

8/4/09 DRY --

12/8/09 DRY --

2/11/10 NM --

5/3/10 31.84 441.44

VW-3 8/4/04 32.89 474.38 441.49

11/4/04 34.78 439.60

1/12/05 29.51 444.87

5/2/05 24.79 449.59

7/19/05 28.91 445.47

11/21/05 31.07 443.31

2/9/06 26.60 447.78

5/16/06 24.19 450.19

8/9/06 30.53 443.85

11/8/06 31.62 442.76

2/14/07 30.48 443.90

5/17/07 31.70 442.68

8/2/07 35.55 438.83

11/12/07 DRY --

2/14/08 DRY --

5/8/08 34.80 439.58

7/23/08 DRY --

10/13/08 DRY --
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

VW-3 2/11/09 DRY 474.38 --

(cont.) 4/27/09 DRY --

8/4/09 DRY --

12/8/09 DRY --

2/11/10 DRY --

5/3/10 31.85 442.53

TP-1 7/19/05 29.91 472.82 442.91

11/21/05 32.28 440.54

2/9/06 28.02 444.80

5/17/06 25.18 447.64

8/9/06 32.81 440.01

11/8/06 32.02 440.80

2/14/07 33.59 439.23

5/17/07 33.52 439.30

8/2/07 40.30 432.52

11/12/07 DRY --

2/14/08 36.17 436.65

5/8/08 36.17 436.65

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 DRY --

8/4/09 DRY --

12/8/09 41.39 431.43

2/11/10 NM --

5/3/10 32.32 440.50

TP-2 7/19/05 29.67 472.93 443.26

11/21/05 31.43 441.50

2/9/06 27.27 445.66

5/17/06 25.00 447.93

8/9/06 31.74 441.19

11/8/06 32.80 440.13

2/14/07 30.32 442.61
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

TP-2 5/17/07 33.28 472.93 439.65

(cont.) 8/2/07 39.35 433.58

11/12/07 DRY --

2/14/08 35.62 437.31

5/8/08 36.62 436.31

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 DRY --

8/4/09 DRY --

12/17/09 40.08 432.85

2/11/10 NM --

5/3/10 31.85 441.08

DW-1 5/22/08 37.30 472.85 435.55

7/23/08 45.55 427.30

10/13/08 51.40 421.45

2/11/09 48.28 424.57

4/27/09 41.74 431.11

8/4/09 52.22 420.63

12/8/09 39.79 433.06

2/11/10 35.57 437.28

5/3/10 31.70 441.15

DW-2 5/22/08 39.80 471.61 431.81

7/23/08 48.25 423.36

10/13/08 53.40 418.21

2/11/09 51.50 420.11

4/27/09 44.71 426.90

8/4/09 54.67 416.94

12/8/09 42.88 428.73

2/11/10 38.63 432.98

5/3/10 34.46 437.15

DW-3 5/22/08 40.20 470.33 430.13

7/23/08 49.09 421.24

10/13/08 54.62 415.71
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

DW-3 2/11/09 51.96 470.33 418.37

(cont.) 4/27/09 45.17 425.16

8/4/09 56.32 414.01

12/8/09 42.92 427.41

2/11/10 38.75 431.58

5/3/10 34.51 435.82

DW-4 5/22/08 40.20 468.48 428.28

7/23/08 49.50 418.98

10/13/08 54.90 413.58

2/11/09 51.71 416.77

4/27/09 45.10 423.38

8/4/09 56.46 412.02

12/8/09 42.26 426.22

2/11/10 37.98 430.50

5/3/10 34.04 434.44

DW-5 12/8/09 43.05 471.86 428.81

2/11/10 38.93 432.93

5/3/10 34.55 437.31

DW-6 12/8/09 43.50 471.77 428.27

2/11/10 39.22 432.55

5/3/10 35.15 436.62

DW-7 12/8/09 43.01 470.07 427.06

2/11/10 38.70 431.37

5/3/10 34.64 435.43

IP-1 7/23/08 45.49 473.16 427.67

10/13/08 51.30  421.86

5/3/10(e) 33.08  440.08

IP-2 7/23/08 46.83 473.21 426.38

10/13/08 51.40  421.81

5/3/10(e) 32.00 441.21

IP-3 7/23/08 45.47 472.97 427.50

10/13/08 51.11  421.86

5/3/10(e) 31.68  441.29

IP-4 7/23/08 44.55 473.02 428.47

10/13/08 50.89  422.13

5/3/10(e) 31.61  441.41
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TABLE D-1

HISTORICAL WELL AND GROUNDWATER ELEVATIONS
TESORO - LIVERMORE, 67076

Well No.

Date of          
Measurement

Depth to Water     
(feet below casing)

PVC Casing 

Elevation(a)           

(feet MSL)

Water Table 

Elevation(b)            

(feet MSL)

IP-5 7/23/08 44.70 473.06 428.36

10/13/08 51.06  422.00

5/3/10(e) 31.60  441.46

IP-6 7/23/08 49.91 472.73 427.50

10/13/08 55.63  422.31

5/3/10(e) 34.98 437.75

IP-7 7/23/08 51.45 472.86 426.23

10/13/08 57.23  420.99

5/3/10(e) 35.75  437.11

IP-8 12/16/08 50.48 473.13 422.65

5/3/10(e) 33.34 439.79

IP-9 12/16/08 52.51 473.47 420.96

5/3/10(e) 31.79 441.68

IP-10 2/11/09 48.77 473.78 425.01

5/3/10(e) 32.23 441.55

MW-A 1/17/99 30.13 NM --

MW-B 1/17/99 30.29 NM --

MW-C 1/17/99 30.60 NM --

MW-D 1/17/99 31.32 NM --

MW-E 1/17/99 31.36 NM --

MW-W 1/17/99 30.91 NM --

(a)     Elevation of PVC well casing (north edge) surveyed relative to mean sea level (MSL).

          Wells were surveyed by Cross Land Surveying, Inc., per AB 2886 requirements.

          Benchmark K2-741, elevation is 467.835 feet above MSL.

(b)     Water Table Elevation = (Casing Elevation - Depth to Water)

(c)     Depth of groundwater assumed to be below screened interval; well had 6 inches or less 

          of water.

(d)     NM = Not measured.

(e)     Baseline remediation system values.
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ATTACHMENT E 
 

HISTORICAL GROUNDWATER ANALYTICAL RESULTS  



TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-1 6/1/93 27,000 2,200 400 ND<0.5(c) 4,900 --(d) -- -- -- -- -- -- -- --

6/22/93 87,000 8,000 10,000 260 10,000 -- -- -- -- -- -- -- -- --

10/6/93 40,000 4,700 6,500 740 5,300 -- -- -- -- -- -- -- -- --

1/13/94 9,400 1,300 9,500 110 850 -- -- -- -- -- -- -- -- --

3/30/94 NS(e) NS NS NS NS NS NS NS NS NS NS NS NS NS

4/25/94 11,000 1,500 1,800 290 1,700 -- -- -- -- -- -- -- -- --

8/12/94 11,000 550 330 260 1,400 -- -- -- -- -- -- -- -- --

12/14/94 11,000 1,000 1,200 320 1,500 -- -- -- -- -- -- -- -- --

2/10/95 9,300 1,200 1,500 280 1,500 -- -- -- -- -- -- -- -- --

6/15/95 140 5.6 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

9/26/95 410 140 ND<0.5 ND<0.5 43 -- -- -- -- -- -- -- -- --

12/15/95 740 250 ND<1.3 ND<1.3 87 -- -- -- -- -- -- -- -- --

3/21/96 ND<50 0.52 ND<0.5 ND<0.5 0.51 -- -- -- -- -- -- -- -- --

6/13/96 240 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

9/16/96 720 70 ND<0.5 1.0 5.1 ND<5 -- -- -- -- -- -- -- --

12/2/96 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

3/7/97 600 6.7 ND<0.5 1.2 1.8 ND<5 -- -- -- -- -- -- -- --

6/12/97 18,000 180 800 410 1,800 ND<5 -- -- -- -- -- -- -- --

9/29/97 350 120 1.5 ND<0.5 12 ND<5 -- -- -- -- -- -- -- --

12/1/97 ND<50 7.0 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

3/19/98 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

5/29/98 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

9/15/98 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

11/30/98 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

1/17/99 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

6/10/99 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-1 9/7/99 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

(cont.) 12/13/99 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

3/13/00 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

6/12/00 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

11/10/00 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

12/31/00 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

3/27/01 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

6/30/01 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

9/26/01 90 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

12/18/01 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

11/4/04 4,500 2.5 5.8 79 140 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 78 0.8 0.7 0.86 2.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<40 ND<5 ND<0.5 ND<0.5

7/19/05 290 ND<0.5 ND<0.5 4.0 4.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 370 ND<0.5 ND<0.5 0.75 1.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 140 ND<0.5 ND<0.5 0.67 1.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 100 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 400 ND<0.5 ND<0.5 1.7 1.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 410 ND<0.5 ND<0.5 2.2 2.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 2,300 ND<0.5 0.66 17 21 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 -- --

8/2/07 580 5.7 0.64 6.8 12 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 750 0.85 2.7 4.2 9.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

2/14/08 1,700 3.3 17 38 83 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 620 1.8 ND<0.5 12 12 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 270 0.52 ND<0.5 3.9 1.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-1 10/13/08 730 ND<0.5 ND<0.5 0.68 0.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<10 ND<0.5 ND<0.5

(cont.) 2/11/09 2,100 4.1 8.1 18 36 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<50 ND<0.5 ND<0.5

4/27/09 2,800 9.9 34 94 170 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

8/4/09 890 ND<0.5 ND<0.5 1.7 1.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

12/8/09 3,200 16 18 81 110 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<20 ND<0.5 ND<0.5

2/11/10 1,300 3.7 1.7 13 6.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

5/5/10 1,300 2.2 0.92 5.9 2.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-2 6/1/93 170,000 20,000 21,000 3,300 18,000 -- -- -- -- -- -- -- -- --

6/22/93 160,000 19,000 22,000 3,500 18,000 -- -- -- -- -- -- -- -- --

10/6/93 110,000 17,000 17,000 3,000 15,000 -- -- -- -- -- -- -- -- --

1/13/94 93,000 20,000 19,000 2,300 14,000 -- -- -- -- -- -- -- -- --

3/30/94 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/25/94 41,000 9,600 7,300 840 7,800 -- -- -- -- -- -- -- -- --

8/12/94 59,000 11,000 11,000 2,300 11,000 -- -- -- -- -- -- -- -- --

12/14/94 63,000 13,000 13,000 2,200 12,000 -- -- -- -- -- -- -- -- --

2/10/95 63,000 12,000 12,000 2,200 11,000 -- -- -- -- -- -- -- -- --

6/15/95 61,000 11,000 12,000 1,900 11,000 -- -- -- -- -- -- -- -- --

9/26/95 61,000 9,400 11,000 2,300 12,000 -- -- -- -- -- -- -- -- --

12/15/95 48,000 8,000 8,300 2,200 12,000 -- -- -- -- -- -- -- -- --

3/21/96 48,000 8,000 7,700 2,400 12,000 -- -- -- -- -- -- -- -- --

6/13/96 33,000 7,300 8,800 1,900 12,000 ND<250 -- -- -- -- -- -- -- --

9/16/96 8,600 510 640 180 1,300 ND<250 -- -- -- -- -- -- -- --

12/2/96 29,000 4,400 4,000 1,300 6,100 ND<130 -- -- -- -- -- -- -- --

3/7/97 13,000 1,800 1,100 270 2,000 ND<250 -- -- -- -- -- -- -- --

6/12/97 68,000 7,800 6,600 2,300 11,000 ND<500 -- -- -- -- -- -- -- --

9/29/97 15,000 1,500 97 740 1,800 ND<250 -- -- -- -- -- -- -- --

12/1/97 13,000 900 37 860 2,400 ND<250 -- -- -- -- -- -- -- --

S:\Tesoro\01LV\Tbl\TBL022_2Q10.xlsx PAGE 3 OF 25



TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-2 3/19/98 42,000 5,000 3,600 2,000 8,300 ND<250 -- -- -- -- -- -- -- --

(cont.) 5/29/98 68,000 5,600 4,700 2,400 11,000 ND<250 -- -- -- -- -- -- -- --

9/15/98 36,000 3,900 1,200 1,400 7,800 ND<250 -- -- -- -- -- -- -- --

11/30/98 16,000 2,200 59 1,200 1,500 ND<250 -- -- -- -- -- -- -- --

1/17/99 30,000 4,000 2,200 2,100 9,500 ND<250 -- -- -- -- -- -- -- --

6/10/99 70,000 6,300 1,800 3,600 14,000 ND<500 -- -- -- -- -- -- -- --

9/7/99 42,000 3,800 840 1,900 8,000 150 -- -- -- -- -- -- -- --

12/13/99 14,000 1,400 87 690 110 34 -- -- -- -- -- -- -- --

3/13/00 38,000 2,400 2,300 1,600 6,400 2,400 -- -- -- -- -- -- -- --

6/12/00 56,000 4,000 950 2,300 7,200 ND<50 -- -- -- -- -- -- -- --

11/10/00 35,000 5,100 850 1,500 3,200 230 -- -- -- -- -- -- -- --

12/31/00 21,000 3,200 420 1,300 1,200 440 -- -- -- -- -- -- -- --

3/27/01 3,500 420 64 16 280 120 -- -- -- -- -- -- -- --

6/30/01 1,200 88 4.5 65 37 29 -- -- -- -- -- -- -- --

9/26/01 53,000 8,500 1,500 2,400 4,600 270 -- -- -- -- -- -- -- --

12/18/01 26,000 5,400 900 1,500 2,200 430 -- -- -- -- -- -- -- --

1/22/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/18/02 4,200 240 7.3 200 53 89 -- -- -- -- -- -- -- --

6/5/02 25,000 3,500 390 1,400 2,400 550 -- -- -- -- -- -- -- --

8/21/02 10,000 1,200 32 620 300 160 -- -- -- -- -- -- -- --

12/3/02 3,700 110 2.5 130 11 29 -- -- -- -- -- -- -- --

3/4/03 8,700 1,100 77 350 540 230 ND<0.5 ND<0.5 ND<10 21 ND<150 ND<5 ND<0.5 ND<0.5

6/10/03 6,300 660 35 190 120 410 ND<2.5 ND<2.5 ND<5 ND<25 ND<250 ND<25 ND<2.5 ND<2.5

9/9/03 6,900 500 ND<20 360 29 9,500 ND<20 ND<20 60 ND<200 ND<2,000 ND<200 ND<20 ND<20

12/23/03 22,000 4,900 1,300 720 2,300 1,700 ND<20 ND<20 21 ND<200 ND<2,000 ND<200 ND<20 ND<20

3/23/04 45,000 5,200 1,500 1,800 5,000 750 ND<20 ND<20 34 ND<200 ND<2,000 ND<200 ND<20 ND<20
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-2 5/10/04 7,300 1,000 51 240 290 1,800 ND<5 ND<5 14 ND<50 ND<500 ND<50 ND<5 ND<5

(cont.) 8/4/04 45,000 7,200 1,900 1,800 5,100 2,500 ND<25 ND<25 31 ND<250 ND<2,500 ND<250 ND<25 ND<25

11/4/04 27,000 4,400 1,100 840 2,200 3,500 ND<9 ND<9 29 ND<50 ND<900 ND<90 ND<9 ND<9

1/12/05 16,000 1,900 640 570 1,500 1,900 ND<4 ND<4 19 28(f) ND<400 ND<40 ND<4 ND<4

5/2/05 44,000 5,200 1,100 1,800 4,800 2,200 ND<20 ND<20 30 ND<200 ND<2,000 ND<200 ND<20 ND<20

7/20/05 21,000 3,000 500 1,000 1,500 4,400 ND<7 ND<7 32 74(f) ND<700 ND<70 ND<7 ND<7

11/22/05 33,000 4,400 880 1,200 2,600 2,200 ND<9 ND<9 19 480 ND<900 ND<90 ND<9 ND<9

2/9/06 25,000 3,300 720 1,300 2,200 2,500 ND<7 ND<7 27 490 ND<700 ND<70 ND<7 ND<7

5/17/06 22,000 3,200 240 1,200 2,100 4,600 ND<7 ND<7 46 1,000 ND<700 ND<70 ND<7 ND<7

8/9/06 34,000 4,200 830 1,300 2,400 2,900 ND<9 ND<9 25 1,600 ND<900 ND<90 ND<9 ND<9

11/8/06 27,000 3,600 300 1,200 1,800 1,500 ND<9 ND<9 15 1,100 ND<900 ND<90 ND<9 ND<9

2/14/07 36,000 4,600 740 1,600 2,100 1,800 ND<5 ND<5 20 910 ND<700 ND<50 ND<5 ND<5

5/17/07 37,000 7,400 680 1,900 2,400 3,000 ND<9 ND<9 24 2,600 ND<4,000 ND<90 -- --

8/2/07 37,000 4,200 500 1,800 2,200 1,300 ND<9 ND<9 18 1,200 ND<2,000 ND<90 ND<9 ND<9

11/12/07 25,000 5,900 120 1,700 820 1,400 ND<15 ND<15 16 720 ND<1,500 ND<150 ND<15 ND<15

2/14/08 31,000 5,400 450 1,900 2,000 1,200 ND<15 ND<15 16 410 ND<1,500 ND<150 ND<15 ND<15

5/8/08 29,000 3,200 620 1,400 1,700 580 ND<5 ND<5 10 210 ND<1000 ND<50 ND<5 ND<5

7/23/08 25,000 3,800 220 1,600 1,000 780 ND<5 ND<5 14 470 ND<900 ND<50 ND<5 ND<5

10/13/08 31,000 7,600 160 1,800 440 1,600 ND<9 ND<9 20 710 ND<1,500 ND<90 ND<9 ND<9

2/11/09 22,000 4,400 120 1,500 430 650 ND<9 ND<9 12 330 ND<3,000 ND<90 ND<9 ND<9

4/28/09 28,000 3,400 600 1,500 1,700 380 ND<8 ND<8 8.1 150 ND<1000 ND<80 ND<8 ND<8

8/4/09 30,000 5,800 170 1,500 370 1,400 ND<9 ND<9 18 670 ND<3,000 ND<90 ND<9 ND<9

12/8/09 24,000 3,100 200 1,200 830 520 ND<7 ND<7 8.0 250 ND<700 ND<70 ND<7 ND<7

2/12/10 19,000 2,900 440 940 1,300 820 ND<7 ND<7 9.5 400 ND<700 ND<70 ND<7 ND<7

5/3/10 26,000 3,100 870 1,100 2,200 530 ND<7 ND<7 8.0 370 ND<700 ND<70 ND<7 ND<7

MW-3 6/1/93 270 4.6 ND<0.5 ND<0.5 1.9 -- -- -- -- -- -- -- -- --

6/22/93 160 8.2 ND<0.5 ND<0.5 0.72 -- -- -- -- -- -- -- -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-3 10/6/93 740 57 110 24 120 -- -- -- -- -- -- -- -- --

(cont.) 1/13/94 83 2.6 0.67 0.78 4.2 -- -- -- -- -- -- -- -- --

3/30/94 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/25/94 60 0.75 3.2 0.5 3.6 -- -- -- -- -- -- -- -- --

8/12/94 310 7.3 14 2.6 13 -- -- -- -- -- -- -- -- --

12/14/94 75 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

2/10/95 96 1.4 ND<0.5 ND<0.5 1.8 -- -- -- -- -- -- -- -- --

6/15/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

9/26/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

12/15/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

11/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 6.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 4.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 140 ND<0.5 ND<0.5 ND<0.5 0.81 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/19/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.6 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 3.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 2.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.71 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.54 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 190 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/08 240 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.83 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 57 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-3 7/23/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 10/13/08 280 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 61 ND<5 ND<0.5 ND<0.5

2/11/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/27/09 ND<50 ND<0.5 ND<0.5 ND<0.5 0.64 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/09 190 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

12/8/09 150 3.6 1.1 2.4 2.6 0.82 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<50 ND<0.5 ND<0.5

2/11/10 61 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.52 ND<0.5 ND<0.5 ND<0.5 ND<5 53 ND<5 ND<0.5 ND<0.5

5/6/10 ND<50 ND<0.5 1 ND<0.5 0.95 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-4 3/30/94 120 4.2 15 2.5 26 -- -- -- -- -- -- -- -- --

4/25/94 65 ND<0.5 1.8 ND<0.5 2.1 -- -- -- -- -- -- -- -- --

8/12/94 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

12/14/94 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

2/10/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

6/15/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

9/26/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

12/15/95 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

11/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 ND<50 1.8 1.1 1.4 4.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/19/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-4 8/2/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/8/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/4/10 ND<50 2.4 1.8 2.3 4.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-5 3/30/94 7,500 1,300 20 ND<13 160 -- -- -- -- -- -- -- -- --

4/25/94 6,500 1,100 41 130 740 -- -- -- -- -- -- -- -- --

8/12/94 4,000 420 2.9 41 98 -- -- -- -- -- -- -- -- --

12/14/94 4,800 660 ND<2.5 33 13 -- -- -- -- -- -- -- -- --

2/10/95 5,200 490 ND<13 23 19 -- -- -- -- -- -- -- -- --

6/15/95 460 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- -- --

9/26/95 1,400 61 ND<0.5 3.1 ND<0.5 -- -- -- -- -- -- -- -- --

12/15/95 2,100 77 1.5 10 1.5 -- -- -- -- -- -- -- -- --

3/21/96 930 35 2.0 2.0 18 -- -- -- -- -- -- -- -- --

6/13/96 610 38 0.72 1.9 2.0 ND<5 -- -- -- -- -- -- -- --

9/16/96 380 29 ND<0.5 0.95 ND<0.5 ND<5 -- -- -- -- -- -- -- --

12/2/96 200 1.1 0.64 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

3/7/97 520 74 ND<0.5 0.58 1.5 ND<5 -- -- -- -- -- -- -- --

6/12/97 140 5.3 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

9/29/97 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

12/1/97 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-5 3/19/98 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

(cont.) 5/29/98 540 4.1 ND<0.5 ND<0.5 0.52 ND<5 -- -- -- -- -- -- -- --

9/15/98 67 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

11/30/98 430 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

1/17/99 500 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

6/10/99 66 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

9/7/99 820 46 1.7 10 21 ND<5 -- -- -- -- -- -- -- --

12/13/99 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

3/13/00 270 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

6/12/00 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

11/10/00 2,200 42 1.1 25 30 8.6 -- -- -- -- -- -- -- --

12/31/00 1,300 21 ND<0.5 4.3 2.6 10 -- -- -- -- -- -- -- --

3/27/01 1,200 11 ND<0.5 2.6 ND<0.5 21 -- -- -- -- -- -- -- --

6/30/01 1,400 4.8 ND<0.5 1.5 0.56 14 -- -- -- -- -- -- -- --

9/26/01 660 ND<0.5 ND<0.5 ND<0.5 ND<0.5 3.0 -- -- -- -- -- -- -- --

12/18/01 240 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

1/22/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/18/02 890 0.65 ND<0.5 ND<0.5 ND<0.5 3.1 -- -- -- -- -- -- -- --

6/5/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/21/02 2,100 20 ND<0.5 63 4.0 7.0 -- -- -- -- -- -- -- --

12/3/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/4/03 490 10 ND<0.5 2.2 ND<0.5 1.0 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/10/03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

9/9/03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

12/23/03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/23/04 440 2.3 ND<0.5 1.0 5.9 2.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-5 5/10/04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 8/4/04 160 ND<0.5 ND<0.5 ND<0.5 0.71 0.94 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/04 290 0.74 ND<0.5 0.58 1.3 0.61 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 300 ND<0.5 ND<0.5 0.51 1.6 0.73 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 120 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/20/05 330 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.1 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 210 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.2 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 ND<50 ND<0.5 ND<0.5 0.63 1.0 1.0 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 140 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.79 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 220 ND<0.5 ND<0.5 ND<0.5 ND<0.5 7.8 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 120 ND<0.5 ND<0.5 ND<0.5 ND<0.5 2.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 200 ND<0.5 ND<0.5 ND<0.5 1.1 2.1 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 140 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 85 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 980 ND<0.5 ND<0.5 2.1 ND<0.5 1.0 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 580 ND<0.5 ND<0.5 1.8 ND<0.5 0.6 ND<0.5 ND<0.5 ND<0.5 6.1 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 250 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 140 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 220 ND<0.5 ND<0.5 22 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-6 3/30/94 63,000 21,000 8,600 1,700 12,000 -- -- -- -- -- -- -- -- --

4/25/94 77,000 22,000 12,000 2,300 16,000 -- -- -- -- -- -- -- -- --

8/12/94 65,000 12,000 8,100 2,200 16,000 -- -- -- -- -- -- -- -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-6 12/14/94 65,000 18,000 9,500 2,200 14,000 -- -- -- -- -- -- -- -- --

(cont.) 2/10/95 63,000 21,000 8,400 2,000 14,000 -- -- -- -- -- -- -- -- --

6/15/95 75,000 20,000 11,000 2,100 15,000 -- -- -- -- -- -- -- -- --

9/26/95 62,000 15,000 9,600 1,700 12,000 -- -- -- -- -- -- -- -- --

12/15/95 61,000 15,000 9,000 2,300 15,000 -- -- -- -- -- -- -- -- --

3/21/96 65,000 18,000 9,800 2,400 16,000 -- -- -- -- -- -- -- -- --

6/13/96 29,000 8,600 3,300 2,200 12,000 ND<250 -- -- -- -- -- -- -- --

9/16/96 42,000 6,400 1,800 2,100 11,000 ND<250 -- -- -- -- -- -- -- --

12/2/96 28,000 3,000 1,100 970 8,300 ND<500 -- -- -- -- -- -- -- --

3/7/97 12,000 2,000 190 520 2,300 ND<250 -- -- -- -- -- -- -- --

6/12/97 37,000 3,900 470 1,600 6,200 ND<100 -- -- -- -- -- -- -- --

9/29/97 34,000 3,500 370 1,600 5,200 ND<100 -- -- -- -- -- -- -- --

12/1/97 20,000 2,100 ND<10 1,200 2,200 ND<100 -- -- -- -- -- -- -- --

3/19/98 24,000 2,900 460 1,100 3,400 ND<100 -- -- -- -- -- -- -- --

5/29/98 38,000 3,500 700 1,800 5,200 ND<100 -- -- -- -- -- -- -- --

9/15/98 22,000 1,900 110 1,400 3,000 ND<100 -- -- -- -- -- -- -- --

11/30/98 9,900 770 16 820 710 ND<100 -- -- -- -- -- -- -- --

1/17/99 14,000 2,200 160 1,700 3,600 ND<100 -- -- -- -- -- -- -- --

6/10/99 22,000 1,600 160 1,400 2,900 5.5 -- -- -- -- -- -- -- --

9/7/99 17,000 1,400 33 1,300 1,800 ND<50 -- -- -- -- -- -- -- --

12/13/99 16,000 790 9.2 840 780 ND<25 -- -- -- -- -- -- -- --

3/13/00 16,000 790 85 780 1,600 ND<25 -- -- -- -- -- -- -- --

6/12/00 24,000 1,100 150 1,300 2,300 5,600 -- -- -- -- -- -- -- --

11/10/00 13,000 440 7.0 760 350 1,000 -- -- -- -- -- -- -- --

12/31/00 12,000 680 8.0 820 190 1,400 -- -- -- -- -- -- -- --

3/27/01 14,000 330 17 940 670 380 -- -- -- -- -- -- -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-6 6/30/01 750 45 0.93 47 14 54 -- -- -- -- -- -- -- --

(cont.) 9/26/01 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/18/01 43,000 3,800 350 1,900 3,000 900 -- -- -- -- -- -- -- --

1/22/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/18/02 33,000 2,600 120 1,800 2,800 740 -- -- -- -- -- -- -- --

6/5/02 10,000 1,100 16 700 180 600 -- -- -- -- -- -- -- --

8/21/02 10,000 1,200 23 710 290 370 -- -- -- -- -- -- -- --

12/3/02 16,000 1,700 63 970 630 1,500 -- -- -- -- -- -- -- --

3/4/03 16,000 1,700 25 1,200 40 7,700 ND<20 ND<20 ND<70 ND<200 ND<2,000 ND<200 ND<20 ND<20

6/10/03 9,500 860 15 380 47 2,600 ND<5 ND<5 18 ND<50 ND<500 ND<50 ND<5 ND<5

9/9/03 11,000 1,000 16 630 120 2,500 ND<5 ND<5 20 52 ND<500 ND<50 ND<5 ND<5

12/23/03 18,000 2,100 41 1,100 390 4,900 ND<10 ND<10 42 ND<100 ND<1000 ND<100 ND<10 ND<10

3/23/04 24,000 1,400 71 1,500 2,000 7,500 ND<20 ND<20 66 ND<200 ND<2,000 ND<200 ND<20 ND<20

5/10/04 6,500 550 ND<10 71 43 3,700 ND<10 ND<10 31 ND<100 ND<1000 ND<100 ND<10 ND<10

8/4/04 8,200 990 19 300 120 3,300 ND<5 ND<5 23 ND<50 ND<500 ND<50 ND<5 ND<5

11/4/04 9,600 1,100 30 320 160 2,200 ND<4 ND<4 18 22 ND<400 ND<40 ND<4 ND<4

1/12/05 12,000 1,100 34 600 500 3,600 ND<4 ND<4 31 30 ND<400 ND<40 ND<4 ND<4

5/2/05 14,000 630 22 610 920 4,000 ND<10 ND<10 32 120 ND<3,000 ND<100 ND<10 ND<10

7/20/05 9,800 1,200 21 340 150 1,800 ND<2.5 ND<2.5 14 140 ND<500 ND<25 ND<2.5 ND<2.5

11/21/05 6,600 150 26 580 640 100 ND<1 ND<1 ND<1 13 ND<100 ND<10 ND<1 ND<1

2/9/06 7,100 340 11 370 360 910 ND<2 ND<2 9.3 120 ND<200 ND<20 ND<2 ND<2

5/17/06 7,100 270 5.1 320 290 930 ND<2 ND<2 8.4 260 ND<200 ND<20 ND<2 ND<2

8/9/06 5,800 440 7.5 120 45 670 ND<2 ND<2 7.3 380 ND<2,000 ND<50 ND<2 ND<2

11/8/06 9,200 990 37 390 140 310 ND<2 ND<2 3.2 110 ND<200 ND<20 ND<2 ND<2

2/14/07 5,900 480 10 73 23 1,600 ND<2 ND<2 14 1,100 ND<500 ND<20 ND<2 ND<2

5/17/07 3,700 240 3.4 30 10 770 ND<0.5 ND<0.5 9.2 800 ND<2,000 ND<5 -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-6 8/2/07 15,000 1,800 120 980 510 310 ND<2.5 ND<2.5 3.0 180 ND<250 ND<25 ND<2.5 ND<2.5

(cont.) 11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 14,000 2,000 63 750 190 810 ND<2.5 ND<2.5 7.7 600 ND<250 ND<25 ND<2.5 ND<2.5

5/8/08 15,000 1,700 59 700 130 540 ND<2.5 ND<2.5 5.9 410 ND<2,000 ND<25 ND<2.5 ND<2.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/28/09 16,000 2,200 160 860 230 320 ND<2.5 ND<2.5 3.8 580 ND<1000 ND<25 ND<2.5 ND<2.5

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 15,000 2,100 96 800 160 340 ND<5 ND<5 ND<5 460 ND<2,000 ND<50 ND<5 ND<5

2/12/10 21,000 2,500 140 1,000 240 540 ND<5 ND<5 6.0 460 ND<500 ND<50 ND<5 ND<5

5/4/10 17,000 2,100 120 780 260 820 ND<5 ND<5 8.6 450 ND<500 ND<50 ND<5 ND<5

MW-7 3/30/94 43,000 7,200 2,400 1,600 11,000 -- -- -- -- -- -- -- -- --

4/25/94 30,000 3,900 1,000 940 6,900 -- -- -- -- -- -- -- -- --

8/12/94 30,000 3,800 1,400 1,300 7,500 -- -- -- -- -- -- -- -- --

12/14/94 31,000 3,600 1,200 900 6,400 -- -- -- -- -- -- -- -- --

2/10/95 27,000 4,000 900 890 5,100 -- -- -- -- -- -- -- -- --

6/15/95 17,000 920 680 740 4,100 -- -- -- -- -- -- -- -- --

9/26/95 7,000 200 150 170 810 -- -- -- -- -- -- -- -- --

12/15/95 11,000 350 170 540 1,900 -- -- -- -- -- -- -- -- --

3/21/96 12,000 320 100 730 2,500 -- -- -- -- -- -- -- -- --

6/13/96 5,900 98 19 370 620 ND<50 -- -- -- -- -- -- -- --

9/16/96 7,800 140 43 440 590 ND<25 -- -- -- -- -- -- -- --

12/2/96 6,300 87 29 290 430 ND<50 -- -- -- -- -- -- -- --

3/7/97 4,500 35 19 360 470 ND<25 -- -- -- -- -- -- -- --

6/12/97 3,900 29 5.2 170 48 ND<5 -- -- -- -- -- -- -- --

9/29/97 6,100 56 9.0 340 190 ND<25 -- -- -- -- -- -- -- --
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-7 12/1/97 6,500 24 ND<2.5 400 250 ND<25 -- -- -- -- -- -- -- --

(cont.) 3/19/98 2,000 20 ND<2.5 73 79 ND<25 -- -- -- -- -- -- -- --

5/29/98 5,700 22 7.3 290 350 ND<25 -- -- -- -- -- -- -- --

9/15/98 1,700 15 ND<2.5 44 5.1 ND<25 -- -- -- -- -- -- -- --

11/30/98 4,800 42 12 270 640 ND<25 -- -- -- -- -- -- -- --

1/17/99 3,400 33 ND<5 200 190 ND<50 -- -- -- -- -- -- -- --

6/10/99 1,700 7.8 1.5 23 4.1 ND<5 -- -- -- -- -- -- -- --

9/7/99 1,900 9.7 2.1 70 2.9 ND<5 -- -- -- -- -- -- -- --

12/13/99 1,900 8.0 1.1 10 1.1 ND<5 -- -- -- -- -- -- -- --

3/13/00 1,500 7.5 ND<0.5 6.7 2.9 ND<5 -- -- -- -- -- -- -- --

6/12/00 1,200 5.4 ND<0.5 5.2 1.0 ND<5 -- -- -- -- -- -- -- --

11/10/00 1,000 3.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

12/31/00 620 1.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 -- -- -- -- -- -- -- --

3/27/01 1,200 4.8 ND<0.5 6.7 0.94 ND<0.5 -- -- -- -- -- -- -- --

6/30/01 2,800 10 1.7 75 170 ND<0.5 -- -- -- -- -- -- -- --

9/26/01 1,900 16 0.89 2.3 25 ND<0.5 -- -- -- -- -- -- -- --

12/18/01 3,000 13 0.88 3.4 3.4 ND<0.5 -- -- -- -- -- -- -- --

1/22/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

3/18/02 3,100 7.3 1.5 38 110 ND<0.5 -- -- -- -- -- -- -- --

6/5/02 1,800 7.6 1.0 39 20 ND<0.5 -- -- -- -- -- -- -- --

8/21/02 3,300 7.6 0.7 85 36 ND<0.5 -- -- -- -- -- -- -- --

12/3/02 1,700 5.4 ND<0.5 15 5.5 ND<0.5 -- -- -- -- -- -- -- --

3/4/03 440 1.8 ND<0.5 0.54 2.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/10/03 550 0.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

9/9/03 120 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

12/23/03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-7 3/23/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 5/10/04 67 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/04 2,600 2.5 ND<0.5 36 31 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/04 1,600 2.0 ND<0.5 16 16 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 830 1.6 ND<0.5 15 12 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 710 ND<0.5 ND<0.5 0.75 0.52 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/20/05 1,400 1.1 ND<0.5 9.2 8.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 1,100 0.56 ND<0.5 3.4 23 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 270 ND<0.5 ND<0.5 1.2 0.98 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 930 0.84 ND<0.5 10 7.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 650 ND<0.5 ND<0.5 1.2 1.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 800 ND<0.5 ND<0.5 1.0 0.62 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 800 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 700 ND<0.5 ND<0.5 ND<0.5 0.71 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 3,200 1.3 ND<0.5 50 120 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 1,600 1.2 ND<0.5 4.5 1.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 1,400 2.2 0.74 2.8 0.93 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 2,300 3.9 1.4 8.9 5.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/28/09 4,500 7.4 3.8 33 7.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 4,500 6.7 3.4 27 8.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<8 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 3,600 7.9 3.6 14 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

MW-8 9/5/03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- --

12/23/03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 7.3 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-8 3/23/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 5/10/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 0.86 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/19/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.57 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 ND<50 1.2 1.9 ND<0.5 0.66 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-9 9/5/03 3,400 23 1.5 110 10 10 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- --

12/23/03 1,100 2.4 ND<0.5 0.8 0.8 2.1 ND<0.5 ND<0.5 ND<0.5 5.9 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-9 3/23/04 760 8.5 ND<0.5 4.9 0.95 18 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 5/10/04 1,100 4.4 ND<0.5 1.3 0.67 11 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/04 1,200 3.4 0.59 16 7.6 6.1 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/04 610 0.52 ND<0.5 1.3 ND<0.5 2.0 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 1,400 1.6 0.55 5.5 1.1 2.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 1,500 10 0.55 6.7 1.1 27 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/20/05 1,800 5.5 0.69 12 1.6 10 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 1,200 0.94 ND<0.5 1.4 ND<0.5 3.3 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 1,200 2.8 0.51 6.4 0.84 4.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 1,600 3.8 0.57 12 1.8 4.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 760 ND<0.5 ND<0.5 1.0 ND<0.5 2.6 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 1,700 1.7 0.53 6.7 1.4 1.7 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 1,000 ND<0.5 ND<0.5 0.51 ND<0.5 0.51 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 870 ND<0.5 ND<0.5 0.54 ND<0.5 0.93 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 3,300 68 2.1 110 7.8 16 ND<0.5 ND<0.5 ND<0.5 13 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 1,200 8.2 0.52 4.0 0.74 5.9 ND<0.5 ND<0.5 ND<0.5 5.4 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 1,200 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/4/10 2,700 120 7.0 35 14 44 ND<0.5 ND<0.5 0.52 31 ND<200 ND<5 ND<0.5 ND<0.5

MW-10 9/5/03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- --

12/23/03 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-10 3/23/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 5/10/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 0.61 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/19/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/14/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-11 12/16/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-11 4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/8/09 100,000 6,100 9,000 3,100 20,000 3.3 ND<0.5 ND<0.5 ND<0.5 25 ND<200 ND<20 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/3/10 62,000 3,600 5,900 2,600 12,000 ND<15 ND<15 ND<15 ND<15 ND<70 ND<1500 ND<150 ND<15 ND<15

VW-2 8/4/04 5,700 480 ND<20 600 ND<20 12,000 ND<20 ND<20 110 ND<90 ND<2,000 ND<200 ND<20 ND<20

11/4/04 5,800 340 ND<20 38 ND<20 10,000 ND<20 ND<20 120 ND<90 ND<2,000 ND<200 ND<20 ND<20

1/12/05 3,800 210 ND<5 90 54 2,900 ND<5 ND<5 33 26(f) ND<500 ND<50 ND<5 ND<5

5/2/05 2,600 84 ND<2 13 7.0 960 ND<2 ND<2 12 57 ND<500 ND<20 ND<2 ND<2

7/20/05 6,200 240 13 290 480 6,600 ND<2 ND<2 56 59(f) ND<2,000 ND<20 ND<2 ND<2

11/21/05 3,100 100 ND<9 22 10 5,300 ND<9 ND<9 54 76(f) ND<900 ND<90 ND<9 ND<9

2/9/06 3,500 140 ND<25 130 36 12,000 ND<25 ND<25 65 2,800 ND<2,500 ND<250 ND<25 ND<25

5/17/06 1,800 90 2.6 39 11 1,200 ND<2.5 ND<2.5 12 700 ND<250 ND<25 ND<2.5 ND<2.5

8/9/06 4,300 86 3.5 200 16 2,500 ND<2.5 ND<2.5 28 2,800 ND<5,000 ND<25 ND<2.5 ND<2.5

11/8/06 3,200 46 3.1 10 4.8 1,500 ND<3 ND<3 11 7,100 ND<800 ND<30 ND<3 ND<3

2/14/07 3,300 75 4.6 50 82 580 ND<2 ND<2 7.0 4,100 ND<500 ND<20 ND<2 ND<2

5/17/07 3,500 51 7.3 17 24 100 ND<2.5 ND<2.5 ND<2.5 7,100 ND<250 ND<25 -- --

8/2/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 5,700 180 14 150 120 530 ND<2.5 ND<2.5 4.1 5,000 ND<250 ND<25 ND<2.5 ND<2.5

5/8/08 3,000 40 3.8 32 34 270 ND<1.5 ND<1.5 2.7 4,500 ND<250 ND<15 ND<1.5 ND<1.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/5/10 2,800 130 6.4 170 130 1,300 ND<2.5 ND<2.5 12 1,700 ND<250 ND<25 ND<2.5 ND<2.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

VW-3 8/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/04 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/12/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/2/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/20/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/21/05 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/16/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/8/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5 1,100

2/14/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/17/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 -- --

8/2/07 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/9/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

TP-1 7/20/05 42,000 2,800 1,100 1,700 4,800 12,000 ND<20 ND<20 92 130 ND<2,000 ND<200 ND<20 ND<20

11/22/05 36,000 2,100 290 1,400 2,600 11,000 ND<20 ND<20 70 810 ND<2,000 ND<200 ND<20 ND<20

2/9/06 19,000 1,400 230 990 1,700 8,900 ND<15 ND<15 72 2,200 ND<1,500 ND<150 ND<15 ND<15

5/17/06 20,000 1,400 200 920 1,800 9,200 ND<20 ND<20 37 2,500 ND<10,000 ND<200 ND<20 ND<20

S:\Tesoro\01LV\Tbl\TBL022_2Q10.xlsx PAGE 20 OF 25



TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

TP-1 8/9/06 28,000 1,600 150 1,200 2,200 13,000 ND<15 ND<15 84 4,900 ND<2,500 ND<150 ND<15 ND<15

(cont.) 11/8/06 20,000 1,100 78 990 1,600 6,800 ND<15 ND<15 47 4,400 ND<8,000 ND<150 ND<15 ND<15

2/14/07 15,000 820 37 810 1,000 8,300 ND<15 ND<15 58 8,500 ND<4,000 ND<150 ND<15 ND<15

5/17/07 16,000 850 35 810 1,200 6,700 ND<10 ND<10 42 12,000 ND<2,000 ND<100 -- --

8/2/07 15,000 2,000 100 970 630 3,400 ND<7 ND<7 25 4,000 ND<700 ND<70 ND<7 ND<7

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 18,000 1,100 49 1,200 910 7,000 ND<15 ND<15 58 4,200 ND<1,500 ND<150 ND<15 ND<15

5/8/08 12,000 890 54 770 380 2,500 ND<5 ND<5 22 3,400 ND<2,500 ND<50 ND<5 ND<5

7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 10,000 690 19 700 45 1000 ND<2.5 ND<2.5 8.8 2,900 ND<250 ND<25 ND<2.5 ND<2.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/5/10 15,000 2,100 360 1,100 620 3,400 ND<8 ND<8 27 ND<800 ND<800 ND<80 ND<8 ND<8

TP-2 7/20/05 26,000 1,800 1,100 1,100 2,500 63,000 ND<150 ND<150 400 ND<700 ND<15,000 ND<1,500 ND<150 ND<150

11/22/05 16,000 1,200 140 840 820 52,000 ND<90 ND<90 340 1,200 ND<9,000 ND<900 ND<90 ND<90

2/9/06 2,700 94 2.9 28 14 1,200 ND<2.5 ND<2.5 13 1,600 ND<250 ND<25 ND<2.5 ND<2.5

5/17/06 31,000 2,200 1,100 1,500 3,300 87,000 ND<90 ND<90 680 4,800 ND<15,000 ND<1,500 ND<90 ND<90

8/9/06 14,000 1,400 86 1,200 830 56,000 ND<2.5 ND<2.5 350 2,800 ND<4,000 ND<25 ND<2.5 ND<2.5

11/8/06 16,000 1,300 ND<90 930 370 38,000 ND<90 ND<90 280 3,600 ND<40,000 ND<900 ND<90 ND<90

2/14/07 22,000 1,900 230 1,700 1,600 53,000 ND<90 ND<90 400 2,800 ND<20,000 ND<900 ND<90 ND<90

5/17/07 ND<25,000 2,400 51 1,500 510 69,000 ND<2 ND<0.5 550 4,300 ND<25,000 ND<5 -- --

8/2/07 10,000 1,200 ND<25 640 140 14,000 ND<25 ND<25 110 16,000 ND<10,000 ND<250 ND<25 ND<25

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/08 12,000 920 28 850 740 17,000 ND<25 ND<25 120 5,900 ND<4,000 ND<250 ND<25 ND<25

5/8/08 7,400 710 10 510 110 6,400 ND<8 ND<8 64 5,200 ND<12,000 ND<80 ND<8 ND<8
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

TP-2 7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/11/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/27/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

12/17/09 7,200 950 ND<25 77 ND<25 13,000 ND<25 ND<25 130 20,000 ND<2,500 ND<250 ND<25 ND<25

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 6,400 740 ND<25 450 130 14,000 ND<25 ND<25 130 9,900 ND<2,500 ND<250 ND<25 ND<25

DW-1 5/22/08 5,100 470 150 210 570 100 ND<0.9 ND<0.9 0.98 76 ND<90 ND<9 ND<0.9 ND<0.9

7/23/08 560 43 5.2 18 40 16 ND<0.5 ND<0.5 ND<0.5 21 ND<100 ND<5 ND<0.5 ND<0.5

10/13/08 2,800 370 15 120 78 140 ND<0.5 ND<0.5 1.2 220 ND<300 ND<80 ND<0.5 ND<0.5

2/11/09 520 45 5.3 32 31 42 ND<0.5 ND<0.5 ND<0.5 43 ND<100 ND<8 ND<0.5 ND<0.5

4/28/09 2,700 250 36 160 190 86 ND<0.5 ND<0.5 0.84 120 ND<50 ND<5 ND<0.5 ND<0.5

8/5/09 2,100 330 17 87 53 220 ND<0.5 ND<0.5 2.0 310 ND<50 ND<5 ND<0.5 ND<0.5

12/8/09 6,200 560 63 400 490 140 ND<0.5 ND<0.5 1.1 200 ND<200 ND<8 ND<0.5 ND<0.5

2/12/10 2,000 200 36 130 150 49 ND<0.5 ND<0.5 ND<0.5 58 ND<200 ND<5 ND<0.5 ND<0.5

5/4/10 1,800 160 27 110 140 21 ND<0.5 ND<0.5 ND<0.5 41 ND<100 ND<5 ND<0.5 ND<0.5

DW-2 5/22/08 11,000 1,300 170 460 230 620 ND<2.5 ND<2.5 9.6 870 ND<400 ND<25 ND<2.5 ND<2.5

7/23/08 7,600 980 44 180 55 420 ND<2 ND<2 5.7 720 ND<200 ND<20 ND<2 ND<2

10/13/08 7,300 910 23 120 18 280 ND<1.5 ND<1.5 3.1 650 ND<2,000 ND<50 ND<1.5 ND<1.5

2/11/09 8,000 1,100 31 230 46 290 ND<2.5 ND<2.5 3.9 600 ND<800 ND<25 ND<2.5 ND<2.5

4/28/09 5,800 500 27 110 55 330 ND<1 ND<1 4.4 600 ND<400 ND<10 ND<1 ND<1

8/4/09 6,800 910 19 37 27 200 ND<1 ND<1 2.7 530 ND<200 ND<10 ND<1 ND<1

12/9/09 6,600 450 14 55 34 210 ND<0.9 ND<0.9 2.6 410 ND<200 ND<9 ND<0.9 ND<0.9

2/11/10 4,500 340 14 44 25 320 ND<0.9 ND<0.9 3.9 520 ND<300 ND<9 ND<0.9 ND<0.9

5/4/10 2,300 110 7.1 17 16 350 ND<0.9 ND<0.9 4.1 550 ND<200 ND<9 ND<9 ND<9

DW-3 5/22/08 4,700 8.7 2.1 120 200 0.86 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 2,800 8.1 1.4 94 100 2.8 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 4,100 59 10 160 70 1.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<80 ND<0.5 ND<0.5
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

DW-3 2/11/09 1,700 21 1.7 35 21 9.8 ND<0.5 ND<0.5 ND<0.5 16 ND<50 ND<10 ND<0.5 ND<0.5

(cont.) 4/27/09 1,800 16 2.3 26 10 3.0 ND<0.5 ND<0.5 ND<0.5 12 ND<50 ND<5 ND<0.5 ND<0.5

8/4/09 1,200 6.8 0.99 4.3 3.4 18 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<5 ND<0.5 ND<0.5

12/9/09 2,200 24 5.9 56 29 ND<0.5 ND<0.5 ND<0.5 ND<0.5 7.2 ND<300 ND<20 ND<0.5 ND<0.5

2/11/10 700 9.5 2.0 18 6.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<8 ND<0.5 ND<0.5

5/4/10 420 5.5 0.93 8.8 3.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

DW-4 5/22/08 1,200 4.2 8.6 16 200 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

7/23/08 91 0.79 ND<0.5 6.5 7.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 43 ND<0.5 ND<0.5

2/11/09 ND<50 0.68 ND<0.5 1.4 1.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/27/09 ND<50 0.50 ND<0.5 1.1 1.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/5/09 52 1.7 ND<0.5 1.4 0.83 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

12/9/09 ND<50 3.0 ND<0.5 2.0 1.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/11/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/6/10 180 3.3 3.7 13 20 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

DW-5 12/9/09 15,000 140 25 200 960 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<250 ND<25 ND<2.5 ND<2.5

2/11/10 1,600 37 2.5 36 21 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

5/4/10 2,100 69 2.9 41 18 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<8 ND<0.5 ND<0.5

DW-6 12/9/09 6,200 33 4.3 100 43 9.7 ND<1 ND<1 ND<1 10 ND<100 ND<10 ND<1 ND<1

2/11/10 4,800 18 3.0 44 15 14 ND<0.5 ND<0.5 ND<0.5 9.2 ND<80 ND<10 ND<0.5 ND<0.5

5/4/10 4,600 13 3.5 29 17 5.6 ND<0.5 ND<0.5 ND<0.5 7.2 ND<80 ND<8 ND<0.5 ND<0.5

DW-7 12/9/09 10,000 500 20 310 110 160 ND<2 ND<2 ND<2 270 ND<200 ND<20 ND<2 ND<2

2/12/10 12,000 590 23 440 120 190 ND<2 ND<2 2.4 290 ND<200 ND<20 ND<2 ND<2

5/4/10 4,100 250 15 89 32 97 ND<0.5 ND<0.5 1.0 160 ND<80 ND<5 ND<0.5 ND<0.5

IP-1 7/23/08 62,000 2,100 6,800 2,700 11,000 16 ND<15(b) ND<15 ND<15 ND<70 ND<1,500 ND<150 ND<15 ND<15

10/13/08 55,000 3,100 3,300 2,300 7,700 ND<15 ND<15 ND<15 ND<15 98 ND<1,500 ND<150 ND<15 ND<15

5/5/10(g) 33,000 900 1,500 1,400 5,000 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7
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TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

IP-2 7/23/08 5,500 160 43 130 350 10 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

10/13/08 13,000 1,900 58 600 630 180 ND<0.9 ND<0.9 9.4 46 ND<90 ND<20 ND<0.9 ND<0.9

5/5/10(g) 2,700 66 220 61 240 3.3 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

IP-3 7/23/08 1,100 23 14 7.5 90 32 ND<0.5 ND<0.5 ND<0.5 32 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 1,700 83 4.7 11 54 72 ND<0.5 ND<0.5 0.84 71 ND<50 ND<8 ND<0.5 ND<0.5

5/5/10(g) 430(h) 6.4 22 4.9 21 3.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

IP-4 7/23/08 7,600 130 45 240 750 940 ND<1.5 ND<1.5 6.9 890 ND<150 ND<15 ND<1.5 ND<1.5

10/13/08 4,200 110 11 78 310 3,700 ND<1.5 ND<1.5 7.1 15,000 ND<2,000 ND<15 ND<1.5 ND<1.5

5/6/10(g) 190 5.4 25 6.9 29 3.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

IP-5 7/23/08 2,000(h) 3.0 17 5.1 31 4.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

10/13/08 720 14 13 8.7 32 19 ND<0.5 ND<0.5 ND<0.5 26 ND<50 ND<5 ND<0.5 ND<0.5

5/6/10(g) 270 5.7 25 5.9 29 20 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

IP-6 7/23/08 4,400 260 78 98 340 180 ND<0.5 ND<0.5 1.6 190 ND<80 ND<9 ND<0.5 ND<0.5

10/13/08 1,400 150 1.6 1.5 3.5 7.4 ND<0.5 ND<0.5 ND<0.5 10 ND<50 ND<50 ND<0.5 ND<0.5

5/5/10(g) 8,000(h) 24 100 18 98 0.51 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

IP-7 7/23/08 4,200 190 12 99 190 49 ND<0.9 ND<0.9 1.1 58 ND<90 ND<9 ND<0.9 ND<0.9

10/13/08 6,000 350 6.6 150 60 97 ND<0.9 ND<0.9 2.5 76 ND<90 ND<50 ND<0.9 ND<0.9

5/5/10(g) 33,000 49 62 38 69 14 ND<0.9 ND<0.9 ND<0.9 20 ND<90 ND<9 ND<0.9 ND<0.9

IP-8 12/16/08 120,000 7,800 20,000 3,500 16,000 ND<40 ND<40 ND<40 ND<40 ND<200 ND<4,000 ND<400 ND<40 ND<40

5/5/10(g) 83,000 3,900 13,000 2,400 14,000 ND<25 ND<25 ND<25 ND<25 ND<150 ND<2,500 ND<250 ND<25 ND<25

IP-9 12/16/08 110,000 7,800 23,000 2,800 16,000 ND<40 ND<40 ND<40 ND<40 ND<200 ND<4,000 ND<400 ND<40 ND<40

5/5/10(g) 92,000 6,000 19,000 2,500 14,000 ND<40 ND<40 ND<40 ND<40 ND<200 ND<4,000 ND<400 ND<40 ND<40

IP-10 2/11/09 8,100 29 58 170 1,200 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<20 ND<1.5 ND<1.5

5/3/10(g) 3,600 73 80 140 240 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

MW-A 1/17/99 5,800 1,700 85 65 320 ND<5 -- -- -- -- -- -- -- --

MW-B 1/17/99 4,400 240 30 21 39 ND<5 -- -- -- -- -- -- -- --

MW-C 1/17/99 1,800 0.8 ND<0.5 ND<0.5 0.55 ND<5 -- -- -- -- -- -- -- --

MW-D 1/17/99 5,600 1,600 130 66 220 ND<5 -- -- -- -- -- -- -- --

S:\Tesoro\01LV\Tbl\TBL022_2Q10.xlsx PAGE 24 OF 25



TABLE E-1

HISTORICAL GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 

Date(a)
TPHg(b) 

(g/l)
Benzene(b) 

(g/l)
Toluene(b) 

(g/l)
Ethylbenzene(b) 

(g/l)

Total 

Xylenes(b) 

(g/l)
MTBE(b) 

(g/l)
DIPE(b) 

(g/l)
ETBE(b) 

(g/l)
TAME(b) 

(g/l)
TBA(b) 

(g/l)
Methanol(b) 

(g/l)
Ethanol(b) 

(g/l)
1,2-DCA(b) 

(g/l)
EDB(b) 

(g/l)

MW-E 1/17/99 5,700 1,600 180 180 310 ND<50 -- -- -- -- -- -- -- --

6/10/99 5,000 1,300 130 320 450 ND<25 -- -- -- -- -- -- -- --

MW-W 1/17/99 23,000 7,600 760 1,400 5,000 ND<50 -- -- -- -- -- -- -- --

6/10/99 16,000 4,100 420 1,300 4,000 ND<50 -- -- -- -- -- -- -- --

(a)   Samples collected before July 2005 collected by others; data provided by Delta Environmental Consultants, Inc., Second Quarter 2005 Groundwater Monitoring Report dated 31 July 2005.
(b)   Total petroleum hydrocarbons as gasoline (TPHg), benzene, toluene, ethylbenzene, xylenes, methyl tert-butyl ether (MTBE), di-isopropyl ether (DIPE), ethyl tert-butyl ether (ETBE), tert-amyl methyl ether (TAME),

        tert-butyl alcohol (TBA), 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported in micrograms per liter (g/l).
(c)   ND - Not detected at the reporting limit listed.
(d)   "--" Not analyzed.
(e)   NS - Not sampled.
(f)   TBA results may be biased slightly high.  A fraction of MTBE (typically less than 10 percent) converts to TBA during the analysis of water samples.  This conversion effect is considered to be mathematically
       significant in samples that contain MTBE/TBA ratios of over 20:1.

(h)  Primarily compounds not found in typical Gasoline.

(g)  Baseline remediation system values.
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ATTACHMENT F 
 

LABORATORY ANALYTICAL REPORTS AND  
CHAIN-OF-CUSTODY FORMS  



Arctos Environmental
1332 Peralta Avenue
Berkeley, CA 94702

Tesoro - Livermore
01LV

Project Name :
Project Number :

Dear Mr. Purchase,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed. Testing procedures comply with the 2003 NELAC standard.

Sincerely,

Mike Purchase

Report Number : 72883

Date : 05/07/2010

Subject : 3 Water Samples

Joel Kiff

Laboratory Results

All soil samples are reported on a total weight (wet weight) basis unless noted otherwise in the case narrative. 

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 19



Subject : 3 Water Samples
Tesoro - Livermore
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 72883

Date : 05/07/2010

California Laboratory Services provided analytical testing associated with these samples,
but is not accredited by the National Environmental Laboratory Accreditation Program
(NELAP).

Repeat analysis by EPA Method 8260B yielded inconsistent results for sample MW-2R. The
concentrations appear to vary between the bottles. The highest valid results have been
reported.

The Method Reporting Limit for Ethanol has been increased due to the presence of an
interfering compound for sample IP-10.

Matrix Spike/Matrix Spike Duplicate results associated with sample IP-10 for the analyte P
+ M Xylene were affected by the analyte concentrations already present in the un-spiked
sample.
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

IP-10

05/03/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72883-01Lab Number :
 

Nitrate as NO3 < 0.50 0.50 mg/L EPA 300.0 05/04/2010
Sulfate 11 0.50 mg/L EPA 300.0 05/04/2010

Benzene 73 0.50 ug/L EPA 8260B 05/04/2010
Toluene 80 0.50 ug/L EPA 8260B 05/04/2010
Ethylbenzene 140 0.50 ug/L EPA 8260B 05/04/2010
Total Xylenes 240 0.50 ug/L EPA 8260B 05/04/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/04/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/04/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/04/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/04/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/04/2010
Methanol < 50 50 ug/L EPA 8260B 05/04/2010
Ethanol < 20 20 ug/L EPA 8260B 05/04/2010

TPH as Gasoline 3600 150 ug/L EPA 8260B 05/04/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/04/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/04/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/04/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/04/2010

91.91,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/04/2010
99.04-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/04/2010
86.8Toluene - d8 (Surr) % Recovery EPA 8260B 05/04/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

MW-11

05/03/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72883-02Lab Number :
 

Nitrate as NO3 < 0.50 0.50 mg/L EPA 300.0 05/04/2010
Sulfate 6.4 0.50 mg/L EPA 300.0 05/04/2010

Benzene 3600 15 ug/L EPA 8260B 05/06/2010
Toluene 5900 15 ug/L EPA 8260B 05/06/2010
Ethylbenzene 2600 15 ug/L EPA 8260B 05/06/2010
Total Xylenes 12000 15 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) < 15 15 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 15 15 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 15 15 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 15 15 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 70 70 ug/L EPA 8260B 05/06/2010
Methanol < 1500 1500 ug/L EPA 8260B 05/06/2010
Ethanol < 150 150 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 62000 1500 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 15 15 ug/L EPA 8260B 05/06/2010
Trichloroethene < 15 15 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 15 15 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 15 15 ug/L EPA 8260B 05/06/2010

1041,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
1024-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

MW-2

05/03/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72883-03Lab Number :
 

Nitrate as NO3 < 0.50 0.50 mg/L EPA 300.0 05/04/2010
Sulfate 1.3 0.50 mg/L EPA 300.0 05/04/2010

Benzene 3100 7.0 ug/L EPA 8260B 05/05/2010
Toluene 870 7.0 ug/L EPA 8260B 05/05/2010
Ethylbenzene 1100 7.0 ug/L EPA 8260B 05/05/2010
Total Xylenes 2200 7.0 ug/L EPA 8260B 05/05/2010

Methyl-t-butyl ether (MTBE) 530 7.0 ug/L EPA 8260B 05/05/2010
Diisopropyl ether (DIPE) < 7.0 7.0 ug/L EPA 8260B 05/05/2010
Ethyl-t-butyl ether (ETBE) < 7.0 7.0 ug/L EPA 8260B 05/05/2010
Tert-amyl methyl ether (TAME) 8.0 7.0 ug/L EPA 8260B 05/05/2010
Tert-Butanol 370 40 ug/L EPA 8260B 05/05/2010
Methanol < 700 700 ug/L EPA 8260B 05/05/2010
Ethanol < 70 70 ug/L EPA 8260B 05/05/2010

TPH as Gasoline 26000 700 ug/L EPA 8260B 05/05/2010

1,2-Dichloroethane < 7.0 7.0 ug/L EPA 8260B 05/05/2010
Trichloroethene < 7.0 7.0 ug/L EPA 8260B 05/05/2010
Tetrachloroethene < 7.0 7.0 ug/L EPA 8260B 05/05/2010
1,2-Dibromoethane < 7.0 7.0 ug/L EPA 8260B 05/05/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/05/2010
98.14-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/05/2010
97.2Toluene - d8 (Surr) % Recovery EPA 8260B 05/05/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 5 of 19



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Benzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/05/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/05/2010
< 50Methanol 50 ug/L EPA 8260B 05/05/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/05/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/05/2010

1001,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/05/2010
95.34-Bromofluorobenzene (Surr) % EPA 8260B 05/05/2010
99.0Toluene - d8 (Surr) % EPA 8260B 05/05/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/04/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/04/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/04/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/04/2010
< 50Methanol 50 ug/L EPA 8260B 05/04/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/04/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/04/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/04/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/04/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/04/2010

< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/04/2010

1021,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/04/2010
97.94-Bromofluorobenzene (Surr) % EPA 8260B 05/04/2010
95.4Toluene - d8 (Surr) % EPA 8260B 05/04/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/04/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/04/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/04/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/04/2010
< 50Methanol 50 ug/L EPA 8260B 05/04/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/04/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/04/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/04/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/04/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/04/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/04/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/04/2010

99.41,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/04/2010
97.04-Bromofluorobenzene (Surr) % EPA 8260B 05/04/2010
100Toluene - d8 (Surr) % EPA 8260B 05/04/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/04/2010

< 0.50Nitrate as NO3 0.50 mg/L EPA 300.0 05/04/2010
< 0.50Sulfate 0.50 mg/L EPA 300.0 05/04/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72883-01
Nitrate as NO3

< 0.50 mg/L EPA 300.0 5/4/102.21 2.21 2.02 2.01 91.4 90.9 0.536 85.0-115 10

72883-01
Sulfate

11 mg/L EPA 300.0 5/4/102.50 2.50 13.6 13.6 93.9 92.4 0.269 85.0-115 10

72891-12
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 38.8 39.1 97.3 98.5 1.26 80-120 25

72891-12
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 39.9 39.9 100 100 0.477 75.7-122 25

72891-12
Benzene

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 40.3 40.2 101 101 0.432 80-120 25

72891-12
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/5/1039.4 39.1 39.5 39.9 100 102 1.48 80-120 25

72891-12
Ethanol

<5.0 ug/L EPA 8260B 5/5/10100 99.5 122 126 122 127 4.28 55.1-159 25

72891-12
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/5/1039.8 39.6 37.8 38.2 95.0 96.5 1.58 76.5-120 25

72891-12
Ethylbenzene

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 41.6 41.6 104 105 0.702 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
Methanol

110 ug/L EPA 8260B 5/5/101000 994 1360 1520 125 142 12.6 53.2-147 25

72891-12
Methyl-t-butyl ether

41 ug/L EPA 8260B 5/5/1040.1 39.9 76.8 76.6 89.2 89.1 0.156 69.7-121 25

72891-12
P + M Xylene

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 41.8 41.9 104 106 0.948 76.8-120 25

72891-12
Tert-Butanol

<5.0 ug/L EPA 8260B 5/5/10199 198 207 203 104 102 1.52 80-120 25

72891-12
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/5/1040.8 40.5 39.8 40.0 97.8 98.8 1.06 78.9-120 25

72891-12
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 40.1 40.1 100 101 0.744 77.0-120 25

72891-12
Toluene

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 40.3 40.3 101 102 0.669 80-120 25

72891-12
Trichloroethene

<0.50 ug/L EPA 8260B 5/5/1039.9 39.7 38.8 38.8 97.3 97.8 0.506 80-120 25

72883-01
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 35.9 36.4 89.7 91.1 1.56 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72883-01
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 36.9 38.2 92.3 95.5 3.36 75.7-122 25

72883-01
Benzene

73 ug/L EPA 8260B 5/4/1040.0 40.0 110 110 94.6 93.6 1.01 80-120 25

72883-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/4/1039.5 39.5 40.8 41.4 103 105 1.44 80-120 25

72883-01
Ethanol

14 ug/L EPA 8260B 5/4/10100 100 105 104 90.9 90.6 0.324 55.1-159 25

72883-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/4/1039.9 39.9 38.4 39.5 96.2 98.9 2.81 76.5-120 25

72883-01
Ethylbenzene

140 ug/L EPA 8260B 5/4/1040.0 40.0 173 168 91.5 80.5 12.8 80-120 25

72883-01
Methanol

<50 ug/L EPA 8260B 5/4/101000 1000 1080 1080 108 108 0.172 53.2-147 25

72883-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 5/4/1040.2 40.2 39.0 39.4 97.0 98.0 1.09 69.7-121 25

72883-01
P + M Xylene

170 ug/L EPA 8260B 5/4/1040.0 40.0 209 203 85.3 71.4 17.8 76.8-120 25

72883-01
Tert-Butanol

<5.0 ug/L EPA 8260B 5/4/10199 199 198 200 99.4 100 0.776 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72883-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/4/1040.8 40.8 37.5 39.2 91.9 96.1 4.42 78.9-120 25

72883-01
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 35.4 35.3 88.6 88.2 0.458 77.0-120 25

72883-01
Toluene

80 ug/L EPA 8260B 5/4/1040.0 40.0 116 115 88.6 85.5 3.52 80-120 25

72883-01
Trichloroethene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 35.0 35.6 87.6 88.9 1.45 80-120 25

72878-01
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 40.5 41.5 101 104 2.42 80-120 25

72878-01
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 38.5 37.5 96.3 93.8 2.72 75.7-122 25

72878-01
Benzene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 41.4 39.6 104 99.0 4.52 80-120 25

72878-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/4/1039.5 39.5 37.9 39.0 96.0 98.9 3.02 80-120 25

72878-01
Ethanol

<5.0 ug/L EPA 8260B 5/4/10100 100 105 106 104 105 0.708 55.1-159 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
age 11 of 19



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72878-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/4/1039.9 39.9 37.5 39.3 94.1 98.6 4.67 76.5-120 25

72878-01
Ethylbenzene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 42.2 40.4 106 101 4.40 80-120 25

72878-01
Methanol

<50 ug/L EPA 8260B 5/4/101000 1000 1140 912 113 91.1 21.8 53.2-147 25

72878-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 5/4/1040.2 40.2 36.4 38.3 90.6 95.4 5.12 69.7-121 25

72878-01
P + M Xylene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 41.7 40.1 104 100 3.90 76.8-120 25

72878-01
Tert-Butanol

<5.0 ug/L EPA 8260B 5/4/10199 199 202 200 101 100 0.775 80-120 25

72878-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/4/1040.8 40.8 37.2 39.9 91.2 97.8 7.06 78.9-120 25

72878-01
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 39.5 39.0 98.8 97.5 1.35 77.0-120 25

72878-01
Toluene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 39.8 40.0 99.6 100 0.365 80-120 25

72878-01
Trichloroethene

<0.50 ug/L EPA 8260B 5/4/1040.0 40.0 39.9 38.3 99.9 95.8 4.18 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72881-05
Toluene

0.050 ug/L EPA 8260B 5/4/1040.0 40.0 41.2 39.4 103 98.4 4.45 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

1,2-Dibromoethane ug/L EPA 8260B 5/5/1040.0 106 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/5/1040.0 104 75.7-122
Benzene ug/L EPA 8260B 5/5/1040.0 103 80-120
Diisopropyl ether ug/L EPA 8260B 5/5/1039.5 101 80-120
Ethanol ug/L EPA 8260B 5/5/10100 105 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/5/1039.9 95.0 76.5-120
Ethylbenzene ug/L EPA 8260B 5/5/1040.0 106 80-120
Methanol ug/L EPA 8260B 5/5/101000 110 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/5/1040.2 93.3 69.7-121
P + M Xylene ug/L EPA 8260B 5/5/1040.0 106 76.8-120
Tert-Butanol ug/L EPA 8260B 5/5/10199 98.5 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/5/1040.8 99.0 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/5/1040.0 103 77.0-120
Toluene ug/L EPA 8260B 5/5/1040.0 104 80-120
Trichloroethene ug/L EPA 8260B 5/5/1040.0 106 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/4/1039.8 97.3 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/4/1039.8 97.8 75.7-122
Benzene ug/L EPA 8260B 5/4/1039.8 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/4/1039.3 110 80-120
Ethanol ug/L EPA 8260B 5/4/1099.8 95.4 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/4/1039.7 106 76.5-120
Ethylbenzene ug/L EPA 8260B 5/4/1039.8 104 80-120

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Methanol ug/L EPA 8260B 5/4/10997 103 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/4/1040.0 105 69.7-121
P + M Xylene ug/L EPA 8260B 5/4/1039.8 104 76.8-120
Tert-Butanol ug/L EPA 8260B 5/4/10198 97.9 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/4/1040.6 99.2 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/4/1039.8 96.9 77.0-120
Toluene ug/L EPA 8260B 5/4/1039.8 99.8 80-120
Trichloroethene ug/L EPA 8260B 5/4/1039.8 95.0 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/4/1039.9 100 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/4/1039.9 92.9 75.7-122
Benzene ug/L EPA 8260B 5/4/1039.9 99.5 80-120
Diisopropyl ether ug/L EPA 8260B 5/4/1039.4 97.1 80-120
Ethanol ug/L EPA 8260B 5/4/10100 105 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/4/1039.8 92.2 76.5-120
Ethylbenzene ug/L EPA 8260B 5/4/1039.9 102 80-120
Methanol ug/L EPA 8260B 5/4/10999 111 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/4/1040.1 88.4 69.7-121
P + M Xylene ug/L EPA 8260B 5/4/1039.9 101 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/4/10502 104 70.0-130
Tert-Butanol ug/L EPA 8260B 5/4/10199 96.3 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/4/1040.7 91.3 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/4/1039.9 98.4 77.0-120

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72883

Date : 05/07/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Toluene ug/L EPA 8260B 5/4/1039.9 99.0 80-120
Trichloroethene ug/L EPA 8260B 5/4/1039.9 96.0 80-120

TPH as Gasoline ug/L EPA 8260B 5/4/10505 102 70.0-130

Nitrate as NO3 mg/L EPA 300.0 5/4/102.21 94.3 85.0-115
Sulfate mg/L EPA 300.0 5/4/102.50 97.1 85.0-115

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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CALIFORNIA LABORATORY SERVICES
3249 Fitzgerald Road Rancho Cordova, CA 95742

KIFF Analytical

Enclosed are the results of analyses for samples received by the laboratory on 05/04/10 08:23. 
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved 
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely, 

James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Project Name: Tesoro Livermore

Davis, CA 95616
2795 Second St. Suite 300

Scott Forbes

May 11, 2010 CLS Work Order #: CTE0055
COC #: 72883



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/11/10 12:27

Davis, CA 95616

CLS Work Order #: CTE0055

CALIFORNIA LABORATORY SERVICES

COC #: 72883

Page 1 of 4

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/11/10 12:27

Davis, CA 95616

CLS Work Order #: CTE0055

CALIFORNIA LABORATORY SERVICES

COC #: 72883

Page 2 of 4

Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

IP-10 (CTE0055-01) Water    Sampled: 05/03/10 13:44   Received: 05/04/10 08:23

CT03076 05/09/10 mg/L 1Biochemical Oxygen Demand 14 3.0 SM5210B05/04/10 

SM3500-Fe D05/04/10 " CT03084"Ferrous Iron ND 0.10 05/04/10 

MW-11 (CTE0055-02) Water    Sampled: 05/03/10 14:36   Received: 05/04/10 08:23

CT03076 05/09/10 mg/L 1Biochemical Oxygen Demand 72 3.0 SM5210B05/04/10 

CT03084 05/04/10 " "Ferrous Iron 0.59 0.10 SM3500-Fe D05/04/10 

MW-2 (CTE0055-03) Water    Sampled: 05/03/10 15:40   Received: 05/04/10 08:23

CT03076 05/09/10 mg/L 1Biochemical Oxygen Demand 38 3.0 SM5210B05/04/10 

CT03084 05/04/10 " "Ferrous Iron 0.44 0.10 SM3500-Fe D05/04/10 

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/11/10 12:27

Davis, CA 95616

CLS Work Order #: CTE0055

CALIFORNIA LABORATORY SERVICES

COC #: 72883

Page 3 of 4

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CT03076 - General

Blank (CT03076-BLK1) Prepared: 05/04/10  Analyzed: 05/09/10 
Biochemical Oxygen Demand mg/LND 3.0

LCS (CT03076-BS1) Prepared: 05/04/10  Analyzed: 05/09/10 
Biochemical Oxygen Demand mg/L201 3.0 167 83-138121

LCS Dup (CT03076-BSD1) Prepared: 05/04/10  Analyzed: 05/09/10 
Biochemical Oxygen Demand mg/L189 3.0 167 2183-138113 6

Batch CT03084 - General Preparation

Blank (CT03084-BLK1) Prepared & Analyzed: 05/04/10 
Ferrous Iron mg/LND 0.10

LCS (CT03084-BS1) Prepared & Analyzed: 05/04/10 
Ferrous Iron mg/L0.231 0.10 0.250 80-12092

LCS Dup (CT03084-BSD1) Prepared & Analyzed: 05/04/10 
Ferrous Iron mg/L0.231 0.10 0.250 2580-12092 0

Matrix Spike (CT03084-MS1) Prepared & Analyzed: 05/04/10 Source: CTE0055-02
Ferrous Iron mg/L0.860 0.10 0.250 0.594 75-125106

Matrix Spike Dup (CT03084-MSD1) Prepared & Analyzed: 05/04/10 Source: CTE0055-02
Ferrous Iron mg/L0.854 0.10 0.250 0.594 3075-125104 0.7

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/11/10 12:27

Davis, CA 95616

CLS Work Order #: CTE0055

CALIFORNIA LABORATORY SERVICES

COC #: 72883

Page 4 of 4

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



aboratories, Inc.
nvironmental

alscience

May 11, 2010

Joel Kiff
Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593
P

10-05-0241Calscience Work Order No.:Subject:
Tesoro - LivermoreClient Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 5/5/2010 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with
the guidelines established in our Quality Systems Manual, applicable standard
operating procedures, and other related documentation.  The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience
data package. The results in this analytical report are limited to the samples tested
and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Amanda Porter
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830

Page 1 of 12



Analytical Reportnvironmental
aboratories, Inc.

alscience

Kiff Analytical 05/05/10Date Received:
2795 2nd Street, Suite 300 10-05-0241Work Order No:
Davis, CA 95616-6593 N/APreparation:

RSK-175MMethod:

Project: Tesoro - Livermore Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

05/03/10 N/A 05/05/10Aqueous 100505L01IP-10 10-05-0241-1-A GC 52
00:0013:44

QualParameter Result RL UnitsDF

ug/LMethane 8.00 81100

05/03/10 N/A 05/05/10Aqueous 100505L01MW-11 10-05-0241-2-A GC 52
00:0014:36

QualParameter Result RL UnitsDF

ug/LMethane 20.0 202690

05/03/10 N/A 05/05/10Aqueous 100505L01MW-2 10-05-0241-3-A GC 52
00:0015:40

QualParameter Result RL UnitsDF

ug/LMethane 20.0 205260

N/AN/A 05/05/10Aqueous 100505L01Method Blank 099-12-663-964 GC 52
00:00

QualParameter Result RL UnitsDF

ug/LMethane 1.00 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 2 of 12



Analytical Reportnvironmental
aboratories, Inc.

alscience

Kiff Analytical 05/05/10Date Received:
2795 2nd Street, Suite 300 10-05-0241Work Order No:
Davis, CA 95616-6593

Project: Tesoro - Livermore Page 1 of 1

Lab Sample Number Date
CollectedClient Sample Number Matrix

05/03/10 AqueousIP-10 10-05-0241-1

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 154 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1406 SM 2320B05/07/10N/A
mg/LCarbon, Total Organic 0.50 14.1 SM 5310 D05/05/10N/A

05/03/10 AqueousMW-11 10-05-0241-2

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/10/10mg/LChemical Oxygen Demand 20 1200 EPA 410.405/10/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1557 SM 2320B05/07/10N/A
mg/LCarbon, Total Organic 2.5 518 SM 5310 D05/05/10N/A

05/03/10 AqueousMW-2 10-05-0241-3

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 170 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1474 SM 2320B05/07/10N/A
mg/LCarbon, Total Organic 0.50 17.7 SM 5310 D05/05/10N/A

N/A AqueousMethod Blank

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/10/10mg/LChemical Oxygen Demand 20 1ND EPA 410.405/10/10
05/07/10mg/LChemical Oxygen Demand 5.0 1ND EPA 410.405/07/10

mg/LAlkalinity, Total (as CaCO3) 1.0 1ND SM 2320B05/07/10N/A
mg/LCarbon, Total Organic 0.50 1ND SM 5310 D05/05/10N/A

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-05-02412795 2nd Street, Suite 300
Davis, CA 95616-6593

Kiff Analytical

Tesoro - LivermoreProject:

Date Received: N/A

Matrix: Aqueous or Solid

MS%
REC

MSD %
REC

%REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sample ID

Date
ExtractedParameter RPD QualifiersMethod

0-25Carbon, Total Organic 083 75-1258305/05/10SM 5310 D 10-05-0227-4 N/A

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Duplicate

Work Order No:

Project:

Date Received:Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593

Tesoro - Livermore

10-05-0241
N/A

Matrix: Aqueous or Solid

QualifiersRPD CLParameter RPDSample Conc DUP ConcDate AnalyzedMethod QC Sample ID

Alkalinity, Total (as CaCO3) 0-25276 276 005/07/10SM 2320B 10-05-0240-1
Chemical Oxygen Demand 0-25330 340 205/10/10EPA 410.4 10-05-0422-1
Chemical Oxygen Demand 0-2513 13 005/07/10EPA 410.4 10-05-0476-4

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: RSK-175M

10-05-0241

Tesoro - Livermore

N/APreparation:
Work Order No:
Date Received:

Project:

Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 52 100505L01

Date
Prepared

N/A

Date
Analyzed

05/05/10

Quality Control Sample ID

099-12-663-964

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

95 0-20479-109Methane 91

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Laboratory Control Sample

Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593

Tesoro - Livermore

10-05-0241
Date Received:
Work Order No:

Project:

N/A

Matrix: Aqueous or Solid

Parameter Qualifiers
Conc
Added

LCS
%Rec

%Rec
CL

Conc
 Recovered

Date
 AnalyzedMethod

Quality Control
 Sample ID

Date
 Extracted

80-12095Carbon, Total Organic 5.00 4.74SM 5310 D 099-05-097-3,885 05/05/10 N/A

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

10-05-0241

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Analyte was present in the associated method blank.B
Concentration exceeds the calibration range.E
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Arctos Environmental
1332 Peralta Avenue
Berkeley, CA 94702

Tesoro - Livermore
01LV

Project Name :
Project Number :

Dear Mr. Purchase,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed. Testing procedures comply with the 2003 NELAC standard.

Sincerely,

Mike Purchase

Report Number : 72893

Date : 05/10/2010

Subject : 3 Water Samples

Joel Kiff

Laboratory Results

All soil samples are reported on a total weight (wet weight) basis unless noted otherwise in the case narrative. 

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Subject : 3 Water Samples
Tesoro - Livermore
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 72893

Date : 05/10/2010

The Method Reporting Limit for Methanol has been increased due to the presence of an
interfering compound for samples DW-3, DW-6 and DW-5.

The Method Reporting Limit for Ethanol has been increased due to the presence of an
interfering compound for samples DW-6 and DW-5.

Matrix Spike/Matrix Spike Duplicate results associated with samples DW-3, DW-6, and DW-5
for the analyte Ethylbenzene were affected by the analyte concentrations already present
in the un-spiked sample.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

DW-3

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72893-01Lab Number :
 

Benzene 5.5 0.50 ug/L EPA 8260B 05/06/2010
Toluene 0.93 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 8.8 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 3.4 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 80 80 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 420 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

1001,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
96.34-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
102Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

DW-6

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72893-02Lab Number :
 

Benzene 13 0.50 ug/L EPA 8260B 05/06/2010
Toluene 3.5 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 29 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 17 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 5.6 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol 7.2 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 80 80 ug/L EPA 8260B 05/06/2010
Ethanol < 8.0 8.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 4600 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

93.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
97.04-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
92.9Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

DW-5

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72893-03Lab Number :
 

Benzene 69 0.50 ug/L EPA 8260B 05/06/2010
Toluene 2.9 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 41 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 18 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 80 80 ug/L EPA 8260B 05/06/2010
Ethanol < 8.0 8.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 2100 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

98.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
97.34-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
99.1Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Benzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/05/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/05/2010
< 50Methanol 50 ug/L EPA 8260B 05/05/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/05/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/05/2010

98.51,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/05/2010
94.04-Bromofluorobenzene (Surr) % EPA 8260B 05/05/2010
101Toluene - d8 (Surr) % EPA 8260B 05/05/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72901-04
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.8 35.1 87.1 87.8 0.788 80-120 25

72901-04
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.8 34.4 87.1 86.1 1.08 75.7-122 25

72901-04
Benzene

52 ug/L EPA 8260B 5/5/1040.0 40.0 88.4 86.5 90.0 85.4 5.30 80-120 25

72901-04
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/5/1039.5 39.5 33.1 33.1 83.9 83.9 0.00553 80-120 25

72901-04
Ethanol

19 ug/L EPA 8260B 5/5/10100 100 152 153 132 134 0.847 55.1-159 25

72901-04
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/5/1039.9 39.9 31.5 31.7 78.9 79.5 0.849 76.5-120 25

72901-04
Ethylbenzene

220 ug/L EPA 8260B 5/5/1040.0 40.0 274 265 125 102 20.7 80-120 25

72901-04
Methanol

<50 ug/L EPA 8260B 5/5/101000 1000 1450 1440 145 143 1.06 53.2-147 25

72901-04
Methyl-t-butyl ether

1.0 ug/L EPA 8260B 5/5/1040.2 40.2 32.6 32.6 78.4 78.5 0.0802 69.7-121 25

72901-04
P + M Xylene

16 ug/L EPA 8260B 5/5/1040.0 40.0 57.1 55.6 102 98.5 3.78 76.8-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72901-04
Tert-Butanol

<5.0 ug/L EPA 8260B 5/5/10199 199 201 204 101 102 1.34 80-120 25

72901-04
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/5/1040.8 40.8 33.0 33.4 80.8 81.7 1.13 78.9-120 25

72901-04
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 33.6 33.1 84.0 82.8 1.40 77.0-120 25

72901-04
Toluene

8.1 ug/L EPA 8260B 5/5/1040.0 40.0 42.7 42.0 86.5 84.6 2.17 80-120 25

72901-04
Trichloroethene

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.3 33.7 85.8 84.2 1.86 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC



Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72893

Date : 05/10/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

1,2-Dibromoethane ug/L EPA 8260B 5/5/1039.9 101 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/5/1039.9 103 75.7-122
Benzene ug/L EPA 8260B 5/5/1039.9 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/5/1039.4 101 80-120
Ethanol ug/L EPA 8260B 5/5/10100 102 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/5/1039.8 94.8 76.5-120
Ethylbenzene ug/L EPA 8260B 5/5/1039.9 93.9 80-120
Methanol ug/L EPA 8260B 5/5/10999 118 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/5/1040.1 88.0 69.7-121
P + M Xylene ug/L EPA 8260B 5/5/1039.9 99.3 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/5/10505 98.2 70.0-130
Tert-Butanol ug/L EPA 8260B 5/5/10199 101 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/5/1040.7 96.2 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/5/1039.9 98.1 77.0-120
Toluene ug/L EPA 8260B 5/5/1039.9 100 80-120
Trichloroethene ug/L EPA 8260B 5/5/1039.9 100 80-120

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC







Arctos Environmental
1332 Peralta Avenue
Berkeley, CA 94702

Tesoro - Livermore
01LV

Project Name :
Project Number :

Dear Mr. Purchase,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed. Testing procedures comply with the 2003 NELAC standard.

Sincerely,

Mike Purchase

Report Number : 72894

Date : 05/11/2010

Subject : 6 Water Samples

Joel Kiff

Laboratory Results

All soil samples are reported on a total weight (wet weight) basis unless noted otherwise in the case narrative. 

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 21



Subject : 6 Water Samples
Tesoro - Livermore
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 72894

Date : 05/11/2010

The Method Reporting Limit for Methanol has been increased due to the presence of an
interfering compound for samples DW-1, DW-2, MW-9 and DW-7.

California Laboratory Services provided analytical testing associated with these samples,
but is not accredited by the National Environmental Laboratory Accreditation Program
(NELAP).

Matrix Spike/Matrix Spike Duplicate results associated with samples DW-1 and MW-9 for the
analyte Ethylbenzene were affected by the analyte concentrations already present in the
un-spiked sample.

Matrix Spike/Matrix Spike Duplicate results associated with samples DW-1, DW-2, DW-7,
MW-4, MW-6 and MW-9 for the analyte Nitrate as N were outside of control limits.  This may
indicate a bias for the sample that was spiked. Since the LCS recoveries were within
control limits, no data are flagged.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 2 of 21



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

DW-1

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72894-01Lab Number :
 

Sulfate 50 1.0 mg/L EPA 300.0 05/06/2010
Nitrate as N 1.2 0.10 mg/L EPA 300.0 05/05/2010

Benzene 160 0.50 ug/L EPA 8260B 05/05/2010
Toluene 27 0.50 ug/L EPA 8260B 05/05/2010
Ethylbenzene 110 0.50 ug/L EPA 8260B 05/05/2010
Total Xylenes 140 0.50 ug/L EPA 8260B 05/05/2010

Methyl-t-butyl ether (MTBE) 21 0.50 ug/L EPA 8260B 05/05/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/05/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/05/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/05/2010
Tert-Butanol 41 5.0 ug/L EPA 8260B 05/05/2010
Methanol < 100 100 ug/L EPA 8260B 05/05/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/05/2010

TPH as Gasoline 1800 50 ug/L EPA 8260B 05/05/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/05/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/05/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/05/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/05/2010

97.11,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/05/2010
97.94-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/05/2010
99.1Toluene - d8 (Surr) % Recovery EPA 8260B 05/05/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 3 of 21



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

MW-4

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72894-02Lab Number :
 

Sulfate 69 1.0 mg/L EPA 300.0 05/05/2010
Nitrate as N 1.2 0.10 mg/L EPA 300.0 05/05/2010

Benzene 2.4 0.50 ug/L EPA 8260B 05/06/2010
Toluene 1.8 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 2.3 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 4.8 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 50 50 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline < 50 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

1021,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
94.34-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 4 of 21



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

MW-6

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72894-03Lab Number :
 

Sulfate < 0.50 0.50 mg/L EPA 300.0 05/05/2010
Nitrate as N < 0.10 0.10 mg/L EPA 300.0 05/05/2010

Benzene 2100 5.0 ug/L EPA 8260B 05/06/2010
Toluene 120 5.0 ug/L EPA 8260B 05/06/2010
Ethylbenzene 780 5.0 ug/L EPA 8260B 05/06/2010
Total Xylenes 260 5.0 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 820 5.0 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) 8.6 5.0 ug/L EPA 8260B 05/06/2010
Tert-Butanol 450 25 ug/L EPA 8260B 05/06/2010
Methanol < 500 500 ug/L EPA 8260B 05/06/2010
Ethanol < 50 50 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 17000 500 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Trichloroethene < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 5.0 5.0 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 5.0 5.0 ug/L EPA 8260B 05/06/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
98.84-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
97.5Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 5 of 21



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

DW-2

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72894-04Lab Number :
 

Sulfate 2.1 0.50 mg/L EPA 300.0 05/05/2010
Nitrate as N < 0.10 0.10 mg/L EPA 300.0 05/05/2010

Benzene 110 0.90 ug/L EPA 8260B 05/06/2010
Toluene 7.1 0.90 ug/L EPA 8260B 05/06/2010
Ethylbenzene 17 0.90 ug/L EPA 8260B 05/06/2010
Total Xylenes 16 0.90 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 350 0.90 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) 4.1 0.90 ug/L EPA 8260B 05/06/2010
Tert-Butanol 550 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 200 200 ug/L EPA 8260B 05/06/2010
Ethanol < 9.0 9.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 2300 90 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.90 0.90 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.90 0.90 ug/L EPA 8260B 05/06/2010

97.31,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
98.44-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
98.2Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

MW-9

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72894-05Lab Number :
 

Sulfate 1.8 0.50 mg/L EPA 300.0 05/05/2010
Nitrate as N < 0.10 0.10 mg/L EPA 300.0 05/05/2010

Benzene 120 0.50 ug/L EPA 8260B 05/06/2010
Toluene 7.0 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 35 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 14 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 44 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) 0.52 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol 31 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 200 200 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 2700 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

97.71,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
97.14-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
99.0Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

DW-7

05/04/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72894-06Lab Number :
 

Sulfate 0.84 0.50 mg/L EPA 300.0 05/10/2010
Nitrate as N < 0.10 0.10 mg/L EPA 300.0 05/05/2010

Benzene 250 0.50 ug/L EPA 8260B 05/06/2010
Toluene 15 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 89 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 32 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 97 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) 1.0 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol 160 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 80 80 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 4100 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

95.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
98.04-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
94.6Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Benzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/05/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/05/2010
< 50Methanol 50 ug/L EPA 8260B 05/05/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/05/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/05/2010

1041,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/05/2010
95.04-Bromofluorobenzene (Surr) % EPA 8260B 05/05/2010
101Toluene - d8 (Surr) % EPA 8260B 05/05/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/06/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/06/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/06/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/06/2010
< 50Methanol 50 ug/L EPA 8260B 05/06/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/06/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/06/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/06/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/06/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/06/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/06/2010

< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/06/2010

1021,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/06/2010
94.04-Bromofluorobenzene (Surr) % EPA 8260B 05/06/2010
99.2Toluene - d8 (Surr) % EPA 8260B 05/06/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/05/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/05/2010
< 50Methanol 50 ug/L EPA 8260B 05/05/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/05/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/05/2010

98.51,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/05/2010
94.04-Bromofluorobenzene (Surr) % EPA 8260B 05/05/2010
101Toluene - d8 (Surr) % EPA 8260B 05/05/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 05/05/2010
< 0.50Sulfate 0.50 mg/L EPA 300.0 05/05/2010

< 0.50Sulfate 0.50 mg/L EPA 300.0 05/06/2010

< 0.50Sulfate 0.50 mg/L EPA 300.0 05/10/2010
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 39.9 43.3 101 108 7.49 80-120 25

72891-12
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 42.8 44.8 108 112 3.97 75.7-122 25

72891-12
Benzene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 39.3 39.7 99.3 99.5 0.197 80-120 25

72891-12
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/5/1039.1 39.4 38.6 39.8 98.9 101 2.16 80-120 25

72891-12
Ethanol

<5.0 ug/L EPA 8260B 5/5/1099.3 100 98.2 89.7 98.8 89.7 9.76 55.1-159 25

72891-12
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/5/1039.5 39.8 38.6 39.7 97.6 99.6 2.03 76.5-120 25

72891-12
Ethylbenzene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 38.8 38.8 97.9 97.3 0.620 80-120 25

72891-12
Methanol

<50 ug/L EPA 8260B 5/5/10992 1000 1120 981 112 98.1 13.6 53.2-147 25

72891-12
Methyl-t-butyl ether

46 ug/L EPA 8260B 5/5/1039.8 40.1 80.0 84.8 85.7 96.8 12.2 69.7-121 25

72891-12
P + M Xylene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 37.7 37.5 95.3 94.0 1.40 76.8-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
Tert-Butanol

<5.0 ug/L EPA 8260B 5/5/10197 199 191 192 96.8 96.4 0.485 80-120 25

72891-12
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/5/1040.4 40.8 39.9 41.2 98.7 101 2.51 78.9-120 25

72891-12
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 38.4 39.0 96.8 97.6 0.812 77.0-120 25

72891-12
Toluene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 39.3 39.4 99.2 98.8 0.388 80-120 25

72891-12
Trichloroethene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 38.0 38.7 95.9 96.9 1.10 80-120 25

72891-12
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 41.4 43.0 103 107 3.87 80-120 25

72891-12
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 39.0 38.2 97.5 95.6 1.92 75.7-122 25

72891-12
Benzene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 41.9 41.0 105 102 2.12 80-120 25

72891-12
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/6/1039.5 39.5 38.6 39.6 97.8 100 2.44 80-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
Ethanol

<5.0 ug/L EPA 8260B 5/6/10100 100 108 114 108 113 5.16 55.1-159 25

72891-12
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/6/1039.9 39.9 37.1 40.3 93.0 101 8.16 76.5-120 25

72891-12
Ethylbenzene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 42.8 42.2 107 105 1.61 80-120 25

72891-12
Methanol

120 ug/L EPA 8260B 5/6/101000 1000 1240 1000 111 87.9 23.6 53.2-147 25

72891-12
Methyl-t-butyl ether

39 ug/L EPA 8260B 5/6/1040.2 40.2 76.0 81.2 91.4 104 13.1 69.7-121 25

72891-12
P + M Xylene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 42.7 41.6 107 104 2.46 76.8-120 25

72891-12
Tert-Butanol

<5.0 ug/L EPA 8260B 5/6/10199 199 208 202 104 102 2.57 80-120 25

72891-12
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/6/1040.8 40.8 37.0 40.0 90.6 97.9 7.76 78.9-120 25

72891-12
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 40.2 40.3 100 101 0.365 77.0-120 25

72891-12
Toluene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 41.2 41.5 103 104 0.610 80-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
Trichloroethene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 40.8 39.8 102 99.6 2.31 80-120 25

72901-04
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.8 35.1 87.1 87.8 0.788 80-120 25

72901-04
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.8 34.4 87.1 86.1 1.08 75.7-122 25

72901-04
Benzene

52 ug/L EPA 8260B 5/5/1040.0 40.0 88.4 86.5 90.0 85.4 5.30 80-120 25

72901-04
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/5/1039.5 39.5 33.1 33.1 83.9 83.9 0.00553 80-120 25

72901-04
Ethanol

19 ug/L EPA 8260B 5/5/10100 100 152 153 132 134 0.847 55.1-159 25

72901-04
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/5/1039.9 39.9 31.5 31.7 78.9 79.5 0.849 76.5-120 25

72901-04
Ethylbenzene

220 ug/L EPA 8260B 5/5/1040.0 40.0 274 265 125 102 20.7 80-120 25

72901-04
Methanol

<50 ug/L EPA 8260B 5/5/101000 1000 1450 1440 145 143 1.06 53.2-147 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72901-04
Methyl-t-butyl ether

1.0 ug/L EPA 8260B 5/5/1040.2 40.2 32.6 32.6 78.4 78.5 0.0802 69.7-121 25

72901-04
P + M Xylene

16 ug/L EPA 8260B 5/5/1040.0 40.0 57.1 55.6 102 98.5 3.78 76.8-120 25

72901-04
Tert-Butanol

<5.0 ug/L EPA 8260B 5/5/10199 199 201 204 101 102 1.34 80-120 25

72901-04
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/5/1040.8 40.8 33.0 33.4 80.8 81.7 1.13 78.9-120 25

72901-04
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 33.6 33.1 84.0 82.8 1.40 77.0-120 25

72901-04
Toluene

8.1 ug/L EPA 8260B 5/5/1040.0 40.0 42.7 42.0 86.5 84.6 2.17 80-120 25

72901-04
Trichloroethene

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.3 33.7 85.8 84.2 1.86 80-120 25

72894-03
Sulfate

< 0.50 mg/L EPA 300.0 5/5/102.50 2.50 2.77 2.75 91.1 90.3 0.738 85.0-115 10

72894-03
Nitrate as N

< 0.10 mg/L EPA 300.0 5/5/100.500 0.500 0.417 0.410 81.7 80.4 1.56 85.0-115 10
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72677-07
Sulfate

< 0.50 mg/L EPA 300.0 5/6/102.50 2.50 2.46 2.46 90.6 90.4 0.207 85.0-115 10

72960-01
Sulfate

4.0 mg/L EPA 300.0 5/10/102.50 2.50 6.16 6.24 87.8 90.8 1.19 85.0-115 10
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

1,2-Dibromoethane ug/L EPA 8260B 5/5/1040.0 109 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/5/1040.0 114 75.7-122
Benzene ug/L EPA 8260B 5/5/1040.0 98.9 80-120
Diisopropyl ether ug/L EPA 8260B 5/5/1039.5 99.8 80-120
Ethanol ug/L EPA 8260B 5/5/10100 80.3 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/5/1039.9 98.6 76.5-120
Ethylbenzene ug/L EPA 8260B 5/5/1040.0 96.8 80-120
Methanol ug/L EPA 8260B 5/5/101000 87.0 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/5/1040.2 100 69.7-121
P + M Xylene ug/L EPA 8260B 5/5/1040.0 94.6 76.8-120
Tert-Butanol ug/L EPA 8260B 5/5/10199 94.5 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/5/1040.8 100 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/5/1040.0 98.6 77.0-120
Toluene ug/L EPA 8260B 5/5/1040.0 98.9 80-120
Trichloroethene ug/L EPA 8260B 5/5/1040.0 112 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/6/1040.2 102 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/6/1040.2 94.0 75.7-122
Benzene ug/L EPA 8260B 5/6/1040.2 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/6/1039.6 98.0 80-120
Ethanol ug/L EPA 8260B 5/6/10101 123 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/6/1040.1 91.2 76.5-120
Ethylbenzene ug/L EPA 8260B 5/6/1040.2 105 80-120

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Methanol ug/L EPA 8260B 5/6/101010 130 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/6/1040.4 86.6 69.7-121
P + M Xylene ug/L EPA 8260B 5/6/1040.2 105 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/6/10506 105 70.0-130
Tert-Butanol ug/L EPA 8260B 5/6/10200 100 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/6/1041.0 92.0 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/6/1040.2 101 77.0-120
Toluene ug/L EPA 8260B 5/6/1040.2 103 80-120
Trichloroethene ug/L EPA 8260B 5/6/1040.2 99.2 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/5/1039.9 101 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/5/1039.9 103 75.7-122
Benzene ug/L EPA 8260B 5/5/1039.9 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/5/1039.4 101 80-120
Ethanol ug/L EPA 8260B 5/5/10100 102 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/5/1039.8 94.8 76.5-120
Ethylbenzene ug/L EPA 8260B 5/5/1039.9 93.9 80-120
Methanol ug/L EPA 8260B 5/5/10999 118 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/5/1040.1 88.0 69.7-121
P + M Xylene ug/L EPA 8260B 5/5/1039.9 99.3 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/5/10505 98.2 70.0-130
Tert-Butanol ug/L EPA 8260B 5/5/10199 101 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/5/1040.7 96.2 78.9-120

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72894

Date : 05/11/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Tetrachloroethene ug/L EPA 8260B 5/5/1039.9 98.1 77.0-120
Toluene ug/L EPA 8260B 5/5/1039.9 100 80-120
Trichloroethene ug/L EPA 8260B 5/5/1039.9 100 80-120

Sulfate mg/L EPA 300.0 5/5/102.50 97.8 85.0-115
Nitrate as N mg/L EPA 300.0 5/5/100.500 96.1 85.0-115

Sulfate mg/L EPA 300.0 5/6/102.50 91.5 85.0-115

Sulfate mg/L EPA 300.0 5/10/102.50 89.9 85.0-115

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
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CALIFORNIA LABORATORY SERVICES
3249 Fitzgerald Road Rancho Cordova, CA 95742

KIFF Analytical

Enclosed are the results of analyses for samples received by the laboratory on 05/05/10 08:24. 
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved 
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely, 

James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Project Name: Tesoro Livermore

Davis, CA 95616
2795 Second St. Suite 300

Scott Forbes

May 12, 2010 CLS Work Order #: CTE0104
COC #: 72894



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/12/10 10:24

Davis, CA 95616

CLS Work Order #: CTE0104

CALIFORNIA LABORATORY SERVICES

COC #: 72894

Page 1 of 4

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/12/10 10:24

Davis, CA 95616

CLS Work Order #: CTE0104

CALIFORNIA LABORATORY SERVICES

COC #: 72894

Page 2 of 4

Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

DW-1 (CTE0104-01) Water    Sampled: 05/04/10 07:55   Received: 05/05/10 08:24

CT03158 05/11/10 mg/L 1Biochemical Oxygen Demand 3.9 3.0 SM5210B05/06/10 

MW-4 (CTE0104-02) Water    Sampled: 05/04/10 08:42   Received: 05/05/10 08:24

SM5210B05/11/10 mg/L CT031581Biochemical Oxygen Demand ND 3.0 05/06/10 

MW-6 (CTE0104-03) Water    Sampled: 05/04/10 10:05   Received: 05/05/10 08:24

CT03158 05/11/10 mg/L 1Biochemical Oxygen Demand 16 3.0 SM5210B05/06/10 

CT03110 05/05/10 " "Ferrous Iron 1.0 0.10 SM3500-Fe D05/05/10 

DW-2 (CTE0104-04) Water    Sampled: 05/04/10 10:44   Received: 05/05/10 08:24

CT03158 05/11/10 mg/L 1Biochemical Oxygen Demand 10 3.0 SM5210B05/06/10 

SM3500-Fe D05/05/10 " CT03110"Ferrous Iron ND 0.10 05/05/10 

MW-9 (CTE0104-05) Water    Sampled: 05/04/10 13:34   Received: 05/05/10 08:24

SM5210B05/11/10 mg/L CT031581Biochemical Oxygen Demand ND 3.0 05/06/10 

CT03110 05/05/10 " "Ferrous Iron 0.72 0.10 SM3500-Fe D05/05/10 

DW-7 (CTE0104-06) Water    Sampled: 05/04/10 12:14   Received: 05/05/10 08:24

SM5210B05/11/10 mg/L CT031581Biochemical Oxygen Demand ND 3.0 05/06/10 

SM3500-Fe D05/05/10 " CT03110"Ferrous Iron ND 0.10 05/05/10 

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/12/10 10:24

Davis, CA 95616

CLS Work Order #: CTE0104

CALIFORNIA LABORATORY SERVICES

COC #: 72894

Page 3 of 4

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CT03110 - General Preparation

Blank (CT03110-BLK1) Prepared & Analyzed: 05/05/10 
Ferrous Iron mg/LND 0.10

LCS (CT03110-BS1) Prepared & Analyzed: 05/05/10 
Ferrous Iron mg/L0.259 0.10 0.250 80-120104

LCS Dup (CT03110-BSD1) Prepared & Analyzed: 05/05/10 
Ferrous Iron mg/L0.254 0.10 0.250 2580-120102 2

Matrix Spike (CT03110-MS1) Prepared & Analyzed: 05/05/10 Source: CTE0104-06
Ferrous Iron mg/L0.265 0.10 0.250 0.00500 75-125104

Matrix Spike Dup (CT03110-MSD1) Prepared & Analyzed: 05/05/10 Source: CTE0104-06
Ferrous Iron mg/L0.265 0.10 0.250 0.00500 3075-125104 0

Batch CT03158 - General

Blank (CT03158-BLK1) Prepared: 05/06/10  Analyzed: 05/11/10 
Biochemical Oxygen Demand mg/LND 3.0

LCS (CT03158-BS1) Prepared: 05/06/10  Analyzed: 05/11/10 
Biochemical Oxygen Demand mg/L171 3.0 167 83-138103

LCS Dup (CT03158-BSD1) Prepared: 05/06/10  Analyzed: 05/11/10 
Biochemical Oxygen Demand mg/L177 3.0 167 2183-138106 3

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/12/10 10:24

Davis, CA 95616

CLS Work Order #: CTE0104

CALIFORNIA LABORATORY SERVICES

COC #: 72894

Page 4 of 4

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



aboratories, Inc.
nvironmental

alscience

May 12, 2010

Joel Kiff
Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593
P

10-05-0409Calscience Work Order No.:Subject:
Tesoro - LivermoreClient Reference:

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples
included in this report were received 5/6/2010 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with
the guidelines established in our Quality Systems Manual, applicable standard
operating procedures, and other related documentation.  The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience
data package. The results in this analytical report are limited to the samples tested
and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

Calscience Environmental
Laboratories, Inc.

Amanda Porter
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830

Page 1 of 14



Analytical Reportnvironmental
aboratories, Inc.

alscience

Kiff Analytical 05/06/10Date Received:
2795 2nd Street, Suite 300 10-05-0409Work Order No:
Davis, CA 95616-6593 N/APreparation:

RSK-175MMethod:

Project: Tesoro - Livermore Page 1 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

05/04/10 N/A 05/06/10Aqueous 100506L01DW-1 10-05-0409-1-A GC 52
00:0007:55

QualParameter Result RL UnitsDF

ug/LMethane 1.00 1125

05/04/10 N/A 05/06/10Aqueous 100506L01MW-4 10-05-0409-2-A GC 52
00:0008:42

QualParameter Result RL UnitsDF

ug/LMethane 1.00 1ND

05/04/10 N/A 05/06/10Aqueous 100506L01MW-6 10-05-0409-3-A GC 52
00:0010:05

QualParameter Result RL UnitsDF

ug/LMethane 20.0 203700

05/04/10 N/A 05/06/10Aqueous 100506L01DW-2 10-05-0409-4-A GC 52
00:0010:44

QualParameter Result RL UnitsDF

ug/LMethane 8.00 81760

05/04/10 N/A 05/06/10Aqueous 100506L01MW-9 10-05-0409-5-A GC 52
00:0013:34

QualParameter Result RL UnitsDF

ug/LMethane 8.00 8384

05/04/10 N/A 05/06/10Aqueous 100506L01DW-7 10-05-0409-6-A GC 52
00:0012:14

QualParameter Result RL UnitsDF

ug/LMethane 8.00 82100

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Kiff Analytical 05/06/10Date Received:
2795 2nd Street, Suite 300 10-05-0409Work Order No:
Davis, CA 95616-6593 N/APreparation:

RSK-175MMethod:

Project: Tesoro - Livermore Page 2 of 2

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

N/AN/A 05/06/10Aqueous 100506L01Method Blank 099-12-663-965 GC 52
00:00

QualParameter Result RL UnitsDF

ug/LMethane 1.00 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 3 of 14



Analytical Reportnvironmental
aboratories, Inc.

alscience

Kiff Analytical 05/06/10Date Received:
2795 2nd Street, Suite 300 10-05-0409Work Order No:
Davis, CA 95616-6593

Project: Tesoro - Livermore Page 1 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

05/04/10 AqueousDW-1 10-05-0409-1

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 121 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1346 SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 12.9 SM 5310 D05/06/10N/A

05/04/10 AqueousMW-4 10-05-0409-2

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 1ND EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1467 SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 11.8 SM 5310 D05/06/10N/A

05/04/10 AqueousMW-6 10-05-0409-3

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 152 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1588 SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 17.9 SM 5310 D05/06/10N/A

05/04/10 AqueousDW-2 10-05-0409-4

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 130 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1463 SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 15.6 SM 5310 D05/06/10N/A

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Kiff Analytical 05/06/10Date Received:
2795 2nd Street, Suite 300 10-05-0409Work Order No:
Davis, CA 95616-6593

Project: Tesoro - Livermore Page 2 of 2

Lab Sample Number Date
CollectedClient Sample Number Matrix

05/04/10 AqueousMW-9 10-05-0409-5

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 142 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1521 SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 14.1 SM 5310 D05/06/10N/A

05/04/10 AqueousDW-7 10-05-0409-6

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 129 EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 5.0 1202 SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 15.1 SM 5310 D05/06/10N/A

N/A AqueousMethod Blank

QualParameter Result RL UnitsDF MethodDate AnalyzedDate Prepared

05/07/10mg/LChemical Oxygen Demand 5.0 1ND EPA 410.405/07/10
mg/LAlkalinity, Total (as CaCO3) 1.0 1ND SM 2320B05/10/10N/A
mg/LCarbon, Total Organic 0.50 1ND SM 5310 D05/06/10N/A

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-05-04092795 2nd Street, Suite 300
Davis, CA 95616-6593

Kiff Analytical

Tesoro - LivermoreProject:

Date Received: N/A

Matrix: Aqueous or Solid

MS%
REC

MSD %
REC

%REC
CL

RPD
CL

Date
Analyzed

Quality Control
Sample ID

Date
ExtractedParameter RPD QualifiersMethod

0-25Carbon, Total Organic 092 75-1259205/06/10SM 5310 D 10-05-0443-3 N/A

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 6 of 14



alscience

nvironmental
aboratories, Inc.

Quality Control - Duplicate

Work Order No:

Project:

Date Received:Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593

Tesoro - Livermore

10-05-0409
N/A

Matrix: Aqueous or Solid

QualifiersRPD CLParameter RPDSample Conc DUP ConcDate AnalyzedMethod QC Sample ID

Alkalinity, Total (as CaCO3) 0-25280 282 105/10/10SM 2320B 10-05-0740-1
Bicarbonate (as CaCO3) 0-25280 282 105/10/10SM 2320B 10-05-0740-1
Carbonate (as CaCO3) 0-25ND ND NA05/10/10SM 2320B 10-05-0740-1
Hydroxide (as CaCO3) 0-25ND ND NA05/10/10SM 2320B 10-05-0740-1
Chemical Oxygen Demand 0-2513 13 005/07/10EPA 410.4 10-05-0476-4

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 7 of 14



alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: RSK-175M

10-05-0409

Tesoro - Livermore

N/APreparation:
Work Order No:
Date Received:

Project:

Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593

N/A

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

GC 52 100506L01

Date
Prepared

N/A

Date
Analyzed

05/06/10

Quality Control Sample ID

099-12-663-965

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

92 0-20279-109Methane 94

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Laboratory Control Sample

Kiff Analytical
2795 2nd Street, Suite 300
Davis, CA 95616-6593

Tesoro - Livermore

10-05-0409
Date Received:
Work Order No:

Project:

N/A

Matrix: Aqueous or Solid

Parameter Qualifiers
Conc
Added

LCS
%Rec

%Rec
CL

Conc
 Recovered

Date
 AnalyzedMethod

Quality Control
 Sample ID

Date
 Extracted

80-12095Carbon, Total Organic 5.00 4.74SM 5310 D 099-05-097-3,886 05/06/10 N/A

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

10-05-0409

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Analyte was present in the associated method blank.B
Concentration exceeds the calibration range.E
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Arctos Environmental
1332 Peralta Avenue
Berkeley, CA 94702

Tesoro - Livermore
01LV

Project Name :
Project Number :

Dear Mr. Purchase,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed. Testing procedures comply with the 2003 NELAC standard.

Sincerely,

Mike Purchase

Report Number : 72909

Date : 05/11/2010

Subject : 10 Water Samples

Joel Kiff

Laboratory Results

All soil samples are reported on a total weight (wet weight) basis unless noted otherwise in the case narrative. 

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 27



Subject : 10 Water Samples
Tesoro - Livermore
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 72909

Date : 05/11/2010

The Method Reporting Limit for Methanol has been increased due to the presence of an
interfering compound for samples IP-6 and IP-3.

California Laboratory Services provided analytical testing associated with these samples,
but is not accredited by the National Environmental Laboratory Accreditation Program
(NELAP).

Matrix Spike/Matrix Spike Duplicate results associated with samples MW-1 and IP-6 for the
analyte Ethylbenzene were affected by the analyte concentrations already present in the
un-spiked sample.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 2 of 27



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

MW-1

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-01Lab Number :
 

Benzene 2.2 0.50 ug/L EPA 8260B 05/06/2010
Toluene 0.92 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 5.9 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 2.8 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 50 50 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 710 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

99.21,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
96.14-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-9

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-02Lab Number :
 

Benzene 6000 40 ug/L EPA 8260B 05/07/2010
Toluene 19000 40 ug/L EPA 8260B 05/07/2010
Ethylbenzene 2500 40 ug/L EPA 8260B 05/07/2010
Total Xylenes 14000 40 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 40 40 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 40 40 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 40 40 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 40 40 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 200 200 ug/L EPA 8260B 05/07/2010
Methanol < 4000 4000 ug/L EPA 8260B 05/07/2010
Ethanol < 400 400 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 92000 4000 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 40 40 ug/L EPA 8260B 05/07/2010
Trichloroethene < 40 40 ug/L EPA 8260B 05/07/2010
Tetrachloroethene < 40 40 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 40 40 ug/L EPA 8260B 05/07/2010

1031,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
99.24-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/07/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-8

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-03Lab Number :
 

Benzene 3900 25 ug/L EPA 8260B 05/07/2010
Toluene 13000 25 ug/L EPA 8260B 05/07/2010
Ethylbenzene 2400 25 ug/L EPA 8260B 05/07/2010
Total Xylenes 14000 25 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 25 25 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 25 25 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 25 25 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 25 25 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 150 150 ug/L EPA 8260B 05/07/2010
Methanol < 2500 2500 ug/L EPA 8260B 05/07/2010
Ethanol < 250 250 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 83000 2500 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 25 25 ug/L EPA 8260B 05/07/2010
Trichloroethene < 25 25 ug/L EPA 8260B 05/07/2010
Tetrachloroethene < 25 25 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 25 25 ug/L EPA 8260B 05/07/2010

1051,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
1014-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/07/2010
99.7Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-1

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-04Lab Number :
 

Benzene 900 7.0 ug/L EPA 8260B 05/10/2010
Toluene 1500 7.0 ug/L EPA 8260B 05/10/2010
Ethylbenzene 1400 7.0 ug/L EPA 8260B 05/10/2010
Total Xylenes 5000 7.0 ug/L EPA 8260B 05/10/2010

Methyl-t-butyl ether (MTBE) < 7.0 7.0 ug/L EPA 8260B 05/10/2010
Diisopropyl ether (DIPE) < 7.0 7.0 ug/L EPA 8260B 05/10/2010
Ethyl-t-butyl ether (ETBE) < 7.0 7.0 ug/L EPA 8260B 05/10/2010
Tert-amyl methyl ether (TAME) < 7.0 7.0 ug/L EPA 8260B 05/10/2010
Tert-Butanol < 40 40 ug/L EPA 8260B 05/10/2010
Methanol < 700 700 ug/L EPA 8260B 05/10/2010
Ethanol < 70 70 ug/L EPA 8260B 05/10/2010

TPH as Gasoline 33000 700 ug/L EPA 8260B 05/10/2010

1,2-Dichloroethane < 7.0 7.0 ug/L EPA 8260B 05/10/2010
Trichloroethene < 7.0 7.0 ug/L EPA 8260B 05/10/2010
Tetrachloroethene < 7.0 7.0 ug/L EPA 8260B 05/10/2010
1,2-Dibromoethane < 7.0 7.0 ug/L EPA 8260B 05/10/2010

95.71,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/10/2010
1034-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/10/2010
98.3Toluene - d8 (Surr) % Recovery EPA 8260B 05/10/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-2

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-05Lab Number :
 

Benzene 66 0.50 ug/L EPA 8260B 05/06/2010
Toluene 220 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 61 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 240 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 3.3 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 50 50 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 2700 50 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

99.71,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
99.84-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
98.8Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

TP-1

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-06Lab Number :
 

Benzene 2100 8.0 ug/L EPA 8260B 05/07/2010
Toluene 360 8.0 ug/L EPA 8260B 05/07/2010
Ethylbenzene 1100 8.0 ug/L EPA 8260B 05/07/2010
Total Xylenes 620 8.0 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) 3400 8.0 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 8.0 8.0 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 8.0 8.0 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) 27 8.0 ug/L EPA 8260B 05/07/2010
Tert-Butanol 4500 40 ug/L EPA 8260B 05/07/2010
Methanol < 800 800 ug/L EPA 8260B 05/07/2010
Ethanol < 80 80 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 15000 800 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 8.0 8.0 ug/L EPA 8260B 05/07/2010
Trichloroethene < 8.0 8.0 ug/L EPA 8260B 05/07/2010
Tetrachloroethene < 8.0 8.0 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 8.0 8.0 ug/L EPA 8260B 05/07/2010

1001,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
99.54-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/07/2010
99.1Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-6

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-07Lab Number :
 

Benzene 24 0.50 ug/L EPA 8260B 05/06/2010
Toluene 100 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 18 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 98 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 0.51 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 80 80 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 8000 250 ug/L EPA 8260B 05/07/2010
(Note: Primarily compounds not found in typical Gasoline)

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
99.34-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
98.4Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

VW-2

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-08Lab Number :
 

Benzene 130 2.5 ug/L EPA 8260B 05/06/2010
Toluene 6.1 2.5 ug/L EPA 8260B 05/06/2010
Ethylbenzene 170 2.5 ug/L EPA 8260B 05/06/2010
Total Xylenes 130 2.5 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 1300 2.5 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 2.5 2.5 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 2.5 2.5 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) 12 2.5 ug/L EPA 8260B 05/06/2010
Tert-Butanol 1700 15 ug/L EPA 8260B 05/06/2010
Methanol < 250 250 ug/L EPA 8260B 05/06/2010
Ethanol < 25 25 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 2800 250 ug/L EPA 8260B 05/06/2010

1,2-Dichloroethane < 2.5 2.5 ug/L EPA 8260B 05/06/2010
Trichloroethene < 2.5 2.5 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 2.5 2.5 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 2.5 2.5 ug/L EPA 8260B 05/06/2010

1041,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
1024-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
99.4Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-3

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-09Lab Number :
 

Benzene 6.4 0.50 ug/L EPA 8260B 05/06/2010
Toluene 22 0.50 ug/L EPA 8260B 05/06/2010
Ethylbenzene 4.9 0.50 ug/L EPA 8260B 05/06/2010
Total Xylenes 21 0.50 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 3.9 0.50 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 80 80 ug/L EPA 8260B 05/06/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 430 50 ug/L EPA 8260B 05/06/2010
(Note: Primarily compounds not found in typical Gasoline)

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/06/2010

1021,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
98.34-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
98.8Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

IP-7

05/05/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72909-10Lab Number :
 

Benzene 49 0.90 ug/L EPA 8260B 05/06/2010
Toluene 62 0.90 ug/L EPA 8260B 05/06/2010
Ethylbenzene 38 0.90 ug/L EPA 8260B 05/06/2010
Total Xylenes 69 0.90 ug/L EPA 8260B 05/06/2010

Methyl-t-butyl ether (MTBE) 14 0.90 ug/L EPA 8260B 05/06/2010
Diisopropyl ether (DIPE) < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Ethyl-t-butyl ether (ETBE) < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Tert-amyl methyl ether (TAME) < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Tert-Butanol 20 5.0 ug/L EPA 8260B 05/06/2010
Methanol < 90 90 ug/L EPA 8260B 05/06/2010
Ethanol < 9.0 9.0 ug/L EPA 8260B 05/06/2010

TPH as Gasoline 33000 2500 ug/L EPA 8260B 05/10/2010

1,2-Dichloroethane < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Trichloroethene < 0.90 0.90 ug/L EPA 8260B 05/06/2010
Tetrachloroethene < 0.90 0.90 ug/L EPA 8260B 05/06/2010
1,2-Dibromoethane < 0.90 0.90 ug/L EPA 8260B 05/06/2010

1031,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/06/2010
99.64-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/06/2010
99.1Toluene - d8 (Surr) % Recovery EPA 8260B 05/06/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 12 of 27



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Benzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/05/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/05/2010
< 50Methanol 50 ug/L EPA 8260B 05/05/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/05/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/05/2010

1041,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/05/2010
95.04-Bromofluorobenzene (Surr) % EPA 8260B 05/05/2010
101Toluene - d8 (Surr) % EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/06/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/10/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/10/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/10/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/10/2010
< 50Methanol 50 ug/L EPA 8260B 05/10/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/10/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/10/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/10/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/10/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/10/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/10/2010

1041,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/10/2010
1044-Bromofluorobenzene (Surr) % EPA 8260B 05/10/2010
102Toluene - d8 (Surr) % EPA 8260B 05/10/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/06/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/06/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/06/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/06/2010
< 50Methanol 50 ug/L EPA 8260B 05/06/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/06/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/06/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/06/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/06/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/06/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/06/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/06/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/06/2010

1021,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/06/2010
94.04-Bromofluorobenzene (Surr) % EPA 8260B 05/06/2010
99.2Toluene - d8 (Surr) % EPA 8260B 05/06/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/05/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/05/2010
< 50Methanol 50 ug/L EPA 8260B 05/05/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/05/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/05/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/05/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/05/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/05/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/05/2010

98.51,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/05/2010
94.04-Bromofluorobenzene (Surr) % EPA 8260B 05/05/2010
101Toluene - d8 (Surr) % EPA 8260B 05/05/2010
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 39.9 43.3 101 108 7.49 80-120 25

72891-12
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 42.8 44.8 108 112 3.97 75.7-122 25

72891-12
Benzene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 39.3 39.7 99.3 99.5 0.197 80-120 25

72891-12
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/5/1039.1 39.4 38.6 39.8 98.9 101 2.16 80-120 25

72891-12
Ethanol

<5.0 ug/L EPA 8260B 5/5/1099.3 100 98.2 89.7 98.8 89.7 9.76 55.1-159 25

72891-12
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/5/1039.5 39.8 38.6 39.7 97.6 99.6 2.03 76.5-120 25

72891-12
Ethylbenzene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 38.8 38.8 97.9 97.3 0.620 80-120 25

72891-12
Methanol

<50 ug/L EPA 8260B 5/5/10992 1000 1120 981 112 98.1 13.6 53.2-147 25

72891-12
Methyl-t-butyl ether

46 ug/L EPA 8260B 5/5/1039.8 40.1 80.0 84.8 85.7 96.8 12.2 69.7-121 25

72891-12
P + M Xylene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 37.7 37.5 95.3 94.0 1.40 76.8-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
Tert-Butanol

<5.0 ug/L EPA 8260B 5/5/10197 199 191 192 96.8 96.4 0.485 80-120 25

72891-12
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/5/1040.4 40.8 39.9 41.2 98.7 101 2.51 78.9-120 25

72891-12
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 38.4 39.0 96.8 97.6 0.812 77.0-120 25

72891-12
Toluene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 39.3 39.4 99.2 98.8 0.388 80-120 25

72891-12
Trichloroethene

<0.50 ug/L EPA 8260B 5/5/1039.6 39.9 38.0 38.7 95.9 96.9 1.10 80-120 25

72901-01
Toluene

0.41 ug/L EPA 8260B 5/6/1039.9 39.9 38.4 38.4 95.1 95.2 0.139 80-120 25

72958-01
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/10/1039.9 39.6 42.8 42.0 107 106 1.16 80-120 25

72958-01
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/10/1039.9 39.6 43.2 41.5 108 105 3.10 75.7-122 25

72958-01
Benzene

3.5 ug/L EPA 8260B 5/10/1039.9 39.6 41.8 39.9 96.0 91.8 4.36 80-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72958-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/10/1039.4 39.1 38.3 37.0 97.2 94.6 2.62 80-120 25

72958-01
Ethanol

<5.0 ug/L EPA 8260B 5/10/10100 99.3 91.9 73.3 91.8 73.8 21.7 55.1-159 25

72958-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/10/1039.8 39.5 38.1 37.0 95.6 93.6 2.17 76.5-120 25

72958-01
Ethylbenzene

5.9 ug/L EPA 8260B 5/10/1039.9 39.6 44.3 41.8 96.1 90.6 5.89 80-120 25

72958-01
Methanol

<50 ug/L EPA 8260B 5/10/101000 992 960 796 96.1 80.3 17.9 53.2-147 25

72958-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 5/10/1040.1 39.8 39.1 37.9 97.4 95.2 2.32 69.7-121 25

72958-01
P + M Xylene

19 ug/L EPA 8260B 5/10/1039.9 39.6 56.1 52.1 93.2 83.9 10.4 76.8-120 25

72958-01
Tert-Butanol

<5.0 ug/L EPA 8260B 5/10/10199 197 197 190 98.8 96.0 2.87 80-120 25

72958-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/10/1040.8 40.4 40.0 38.2 98.2 94.4 3.91 78.9-120 25

72958-01
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/10/1039.9 39.6 39.9 37.8 100 95.3 4.81 77.0-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72958-01
Toluene

0.93 ug/L EPA 8260B 5/10/1039.9 39.6 39.9 38.0 97.7 93.7 4.15 80-120 25

72958-01
Trichloroethene

<0.50 ug/L EPA 8260B 5/10/1039.9 39.6 38.6 37.2 96.7 93.9 3.01 80-120 25

72891-12
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 41.4 43.0 103 107 3.87 80-120 25

72891-12
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 39.0 38.2 97.5 95.6 1.92 75.7-122 25

72891-12
Benzene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 41.9 41.0 105 102 2.12 80-120 25

72891-12
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/6/1039.5 39.5 38.6 39.6 97.8 100 2.44 80-120 25

72891-12
Ethanol

<5.0 ug/L EPA 8260B 5/6/10100 100 108 114 108 113 5.16 55.1-159 25

72891-12
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/6/1039.9 39.9 37.1 40.3 93.0 101 8.16 76.5-120 25

72891-12
Ethylbenzene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 42.8 42.2 107 105 1.61 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72891-12
Methanol

120 ug/L EPA 8260B 5/6/101000 1000 1240 1000 111 87.9 23.6 53.2-147 25

72891-12
Methyl-t-butyl ether

39 ug/L EPA 8260B 5/6/1040.2 40.2 76.0 81.2 91.4 104 13.1 69.7-121 25

72891-12
P + M Xylene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 42.7 41.6 107 104 2.46 76.8-120 25

72891-12
Tert-Butanol

<5.0 ug/L EPA 8260B 5/6/10199 199 208 202 104 102 2.57 80-120 25

72891-12
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/6/1040.8 40.8 37.0 40.0 90.6 97.9 7.76 78.9-120 25

72891-12
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 40.2 40.3 100 101 0.365 77.0-120 25

72891-12
Toluene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 41.2 41.5 103 104 0.610 80-120 25

72891-12
Trichloroethene

<0.50 ug/L EPA 8260B 5/6/1040.0 40.0 40.8 39.8 102 99.6 2.31 80-120 25

72901-04
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.8 35.1 87.1 87.8 0.788 80-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72901-04
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.8 34.4 87.1 86.1 1.08 75.7-122 25

72901-04
Benzene

52 ug/L EPA 8260B 5/5/1040.0 40.0 88.4 86.5 90.0 85.4 5.30 80-120 25

72901-04
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/5/1039.5 39.5 33.1 33.1 83.9 83.9 0.00553 80-120 25

72901-04
Ethanol

19 ug/L EPA 8260B 5/5/10100 100 152 153 132 134 0.847 55.1-159 25

72901-04
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/5/1039.9 39.9 31.5 31.7 78.9 79.5 0.849 76.5-120 25

72901-04
Ethylbenzene

220 ug/L EPA 8260B 5/5/1040.0 40.0 274 265 125 102 20.7 80-120 25

72901-04
Methanol

<50 ug/L EPA 8260B 5/5/101000 1000 1450 1440 145 143 1.06 53.2-147 25

72901-04
Methyl-t-butyl ether

1.0 ug/L EPA 8260B 5/5/1040.2 40.2 32.6 32.6 78.4 78.5 0.0802 69.7-121 25

72901-04
P + M Xylene

16 ug/L EPA 8260B 5/5/1040.0 40.0 57.1 55.6 102 98.5 3.78 76.8-120 25

72901-04
Tert-Butanol

<5.0 ug/L EPA 8260B 5/5/10199 199 201 204 101 102 1.34 80-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72901-04
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/5/1040.8 40.8 33.0 33.4 80.8 81.7 1.13 78.9-120 25

72901-04
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 33.6 33.1 84.0 82.8 1.40 77.0-120 25

72901-04
Toluene

8.1 ug/L EPA 8260B 5/5/1040.0 40.0 42.7 42.0 86.5 84.6 2.17 80-120 25

72901-04
Trichloroethene

<0.50 ug/L EPA 8260B 5/5/1040.0 40.0 34.3 33.7 85.8 84.2 1.86 80-120 25
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

1,2-Dibromoethane ug/L EPA 8260B 5/5/1040.0 109 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/5/1040.0 114 75.7-122
Benzene ug/L EPA 8260B 5/5/1040.0 98.9 80-120
Diisopropyl ether ug/L EPA 8260B 5/5/1039.5 99.8 80-120
Ethanol ug/L EPA 8260B 5/5/10100 80.3 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/5/1039.9 98.6 76.5-120
Ethylbenzene ug/L EPA 8260B 5/5/1040.0 96.8 80-120
Methanol ug/L EPA 8260B 5/5/101000 87.0 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/5/1040.2 100 69.7-121
P + M Xylene ug/L EPA 8260B 5/5/1040.0 94.6 76.8-120
Tert-Butanol ug/L EPA 8260B 5/5/10199 94.5 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/5/1040.8 100 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/5/1040.0 98.6 77.0-120
Toluene ug/L EPA 8260B 5/5/1040.0 98.9 80-120
Trichloroethene ug/L EPA 8260B 5/5/1040.0 112 80-120

Toluene ug/L EPA 8260B 5/6/1040.0 102 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/10/1040.0 106 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/10/1040.0 107 75.7-122
Benzene ug/L EPA 8260B 5/10/1040.0 97.7 80-120
Diisopropyl ether ug/L EPA 8260B 5/10/1039.5 99.1 80-120
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Ethanol ug/L EPA 8260B 5/10/10100 91.4 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/10/1039.9 96.7 76.5-120
Ethylbenzene ug/L EPA 8260B 5/10/1040.0 97.7 80-120
Methanol ug/L EPA 8260B 5/10/101000 89.7 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/10/1040.2 96.3 69.7-121
P + M Xylene ug/L EPA 8260B 5/10/1040.0 95.8 76.8-120
Tert-Butanol ug/L EPA 8260B 5/10/10199 95.3 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/10/1040.8 98.9 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/10/1040.0 101 77.0-120
Toluene ug/L EPA 8260B 5/10/1040.0 98.4 80-120
Trichloroethene ug/L EPA 8260B 5/10/1040.0 101 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/6/1040.2 102 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/6/1040.2 94.0 75.7-122
Benzene ug/L EPA 8260B 5/6/1040.2 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/6/1039.6 98.0 80-120
Ethanol ug/L EPA 8260B 5/6/10101 123 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/6/1040.1 91.2 76.5-120
Ethylbenzene ug/L EPA 8260B 5/6/1040.2 105 80-120
Methanol ug/L EPA 8260B 5/6/101010 130 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/6/1040.4 86.6 69.7-121
P + M Xylene ug/L EPA 8260B 5/6/1040.2 105 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/6/10506 105 70.0-130
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72909

Date : 05/11/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Tert-Butanol ug/L EPA 8260B 5/6/10200 100 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/6/1041.0 92.0 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/6/1040.2 101 77.0-120
Toluene ug/L EPA 8260B 5/6/1040.2 103 80-120
Trichloroethene ug/L EPA 8260B 5/6/1040.2 99.2 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/5/1039.9 101 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/5/1039.9 103 75.7-122
Benzene ug/L EPA 8260B 5/5/1039.9 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/5/1039.4 101 80-120
Ethanol ug/L EPA 8260B 5/5/10100 102 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/5/1039.8 94.8 76.5-120
Ethylbenzene ug/L EPA 8260B 5/5/1039.9 93.9 80-120
Methanol ug/L EPA 8260B 5/5/10999 118 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/5/1040.1 88.0 69.7-121
P + M Xylene ug/L EPA 8260B 5/5/1039.9 99.3 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/5/10505 98.2 70.0-130
Tert-Butanol ug/L EPA 8260B 5/5/10199 101 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/5/1040.7 96.2 78.9-120
Tetrachloroethene ug/L EPA 8260B 5/5/1039.9 98.1 77.0-120
Toluene ug/L EPA 8260B 5/5/1039.9 100 80-120
Trichloroethene ug/L EPA 8260B 5/5/1039.9 100 80-120
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CALIFORNIA LABORATORY SERVICES
3249 Fitzgerald Road Rancho Cordova, CA 95742

KIFF Analytical

Enclosed are the results of analyses for samples received by the laboratory on 05/06/10 08:31. 
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved 
methodologies. I certify that the results are in compliance both technically and for completeness. 
Any comments and exceptions are addressed under the Notes and Definitions section.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely, 

James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Project Name: Tesoro Livermore

Davis, CA 95616
2795 Second St. Suite 300

Scott Forbes

May 13, 2010 CLS Work Order #: CTE0156
COC #: 72909



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/13/10 08:51

Davis, CA 95616
CLS Work Order #: CTE0156

CALIFORNIA LABORATORY SERVICES

COC #: 72909
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CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/13/10 08:51

Davis, CA 95616
CLS Work Order #: CTE0156

CALIFORNIA LABORATORY SERVICES

COC #: 72909

Page 2 of 4

Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

DW-1 (CTE0156-01) Water    Sampled: 05/05/10 10:00   Received: 05/06/10 08:31

SM3500-Fe D05/06/10 mg/L CT031531Ferrous Iron ND 0.10 05/06/10 

MW-4 (CTE0156-02) Water    Sampled: 05/05/10 10:00   Received: 05/06/10 08:31

SM3500-Fe D05/06/10 mg/L CT031531Ferrous Iron ND 0.10 05/06/10 

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/13/10 08:51

Davis, CA 95616
CLS Work Order #: CTE0156

CALIFORNIA LABORATORY SERVICES

COC #: 72909

Page 3 of 4

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CT03153 - General Preparation

Blank (CT03153-BLK1) Prepared & Analyzed: 05/06/10 
Ferrous Iron mg/LND 0.10

LCS (CT03153-BS1) Prepared & Analyzed: 05/06/10 
Ferrous Iron mg/L0.236 0.10 0.250 80-12095

LCS Dup (CT03153-BSD1) Prepared & Analyzed: 05/06/10 
Ferrous Iron mg/L0.231 0.10 0.250 2580-12092 2

Matrix Spike (CT03153-MS1) Prepared & Analyzed: 05/06/10 Source: CTE0156-01
Ferrous Iron mg/L0.231 0.10 0.250 0.00 75-12592

Matrix Spike Dup (CT03153-MSD1) Prepared & Analyzed: 05/06/10 Source: CTE0156-01
Ferrous Iron mg/L0.236 0.10 0.250 0.00 3075-12595 2

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:
Project Number:

Project Manager:

KIFF Analytical
2795 Second St. Suite 300

Tesoro Livermore
[none]
Scott Forbes

05/13/10 08:51

Davis, CA 95616
CLS Work Order #: CTE0156

CALIFORNIA LABORATORY SERVICES

COC #: 72909

Page 4 of 4

Notes and Definitions 

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Orion Environmental
3450 East Spring Street, Suite 212
Long Beach, CA  90806

Tesoro - Livermore
01LV

Project Name :
Project Number :

Dear Mr. Nelson,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed. Testing procedures comply with the 2003 NELAC standard.

Sincerely,

Matt Nelson

Report Number : 72926

Date : 05/12/2010

Subject : 10 Water Samples

Joel Kiff

Laboratory Results

All soil samples are reported on a total weight (wet weight) basis unless noted otherwise in the case narrative. 

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 25Page 1 of 25



Subject : 10 Water Samples
Tesoro - Livermore
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 72926

Date : 05/12/2010

The Method Reporting Limit for Methanol has been increased due to the presence of an
interfering compound for sample IP-5.

The Method Reporting Limit for Ethanol has been increased due to the presence of an
interfering compound for sample MW-7.

Matrix Spike/Matrix Spike Duplicate results associated with sample IP-4 for the analyte
Benzene were affected by the analyte concentrations already present in the un-spiked
sample.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 2 of 25Page 2 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

MW-3

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-01Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Toluene 1.0 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes 0.95 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline < 50 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

99.91,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
99.6Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 3 of 25Page 3 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

MW-5

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-02Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene 2.2 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 220 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

1021,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 4 of 25Page 4 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

MW-8

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-03Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline < 50 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
97.7Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 5 of 25Page 5 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

DW-4

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-04Lab Number :
 

Benzene 3.3 0.50 ug/L EPA 8260B 05/07/2010
Toluene 3.7 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene 13 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes 20 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 180 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Trichloroethene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tetrachloroethene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
98.74-Bromofluorobenzene (Surr) % Recovery EPA 8260B 05/07/2010
99.0Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 6 of 25Page 6 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

MW-7

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-05Lab Number :
 

Benzene 7.9 0.50 ug/L EPA 8260B 05/07/2010
Toluene 3.6 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene 14 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes 6.4 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 8.0 8.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 3600 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

94.71,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
92.8Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 7 of 25Page 7 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

MW-10

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-06Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline < 50 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

99.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 8 of 25Page 8 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

IP-5

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-07Lab Number :
 

Benzene 5.7 0.50 ug/L EPA 8260B 05/07/2010
Toluene 25 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene 5.9 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes 29 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) 20 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 80 80 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline 270 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

98.41,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 9 of 25Page 9 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

TP-2

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-08Lab Number :
 

Benzene 740 25 ug/L EPA 8260B 05/08/2010
Toluene < 25 25 ug/L EPA 8260B 05/08/2010
Ethylbenzene 450 25 ug/L EPA 8260B 05/08/2010
Total Xylenes 130 25 ug/L EPA 8260B 05/08/2010

Methyl-t-butyl ether (MTBE) 14000 25 ug/L EPA 8260B 05/08/2010
Diisopropyl ether (DIPE) < 25 25 ug/L EPA 8260B 05/08/2010
Ethyl-t-butyl ether (ETBE) < 25 25 ug/L EPA 8260B 05/08/2010
Tert-amyl methyl ether (TAME) 130 25 ug/L EPA 8260B 05/08/2010
Tert-Butanol 9900 150 ug/L EPA 8260B 05/08/2010
Methanol < 2500 2500 ug/L EPA 8260B 05/08/2010
Ethanol < 250 250 ug/L EPA 8260B 05/08/2010

TPH as Gasoline 6400 2500 ug/L EPA 8260B 05/08/2010

1,2-Dichloroethane < 25 25 ug/L EPA 8260B 05/08/2010
1,2-Dibromoethane < 25 25 ug/L EPA 8260B 05/08/2010

1041,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/08/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 05/08/2010

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800 Page 10 of 25Page 10 of 25



Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

IP-4

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-09Lab Number :
 

Benzene 5.4 0.50 ug/L EPA 8260B 05/10/2010
Toluene 25 0.50 ug/L EPA 8260B 05/10/2010
Ethylbenzene 6.9 0.50 ug/L EPA 8260B 05/10/2010
Total Xylenes 29 0.50 ug/L EPA 8260B 05/10/2010

Methyl-t-butyl ether (MTBE) 3.4 0.50 ug/L EPA 8260B 05/10/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/10/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/10/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/10/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/10/2010
Methanol < 50 50 ug/L EPA 8260B 05/10/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/10/2010

TPH as Gasoline 190 50 ug/L EPA 8260B 05/10/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/10/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/10/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/10/2010
102Toluene - d8 (Surr) % Recovery EPA 8260B 05/10/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

VW-3

05/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 72926-10Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 05/07/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 05/07/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010
Methanol < 50 50 ug/L EPA 8260B 05/07/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 05/07/2010

TPH as Gasoline < 50 50 ug/L EPA 8260B 05/07/2010

1,2-Dichloroethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010
1,2-Dibromoethane < 0.50 0.50 ug/L EPA 8260B 05/07/2010

99.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 05/07/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 05/07/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Benzene 0.50 ug/L EPA 8260B 05/08/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/08/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/08/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/08/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/08/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/08/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/08/2010
< 50Methanol 50 ug/L EPA 8260B 05/08/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/08/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/08/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/08/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/08/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/08/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/08/2010

1081,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/08/2010
101Toluene - d8 (Surr) % EPA 8260B 05/08/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/07/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/07/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/07/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/07/2010
< 50Methanol 50 ug/L EPA 8260B 05/07/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/07/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/07/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/07/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/07/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/07/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Tetrachloroethene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Trichloroethene 0.50 ug/L EPA 8260B 05/07/2010

1031,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/07/2010
92.04-Bromofluorobenzene (Surr) % EPA 8260B 05/07/2010
98.0Toluene - d8 (Surr) % EPA 8260B 05/07/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/10/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/10/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/10/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/10/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/10/2010
< 50Methanol 50 ug/L EPA 8260B 05/10/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/10/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/10/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/10/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/10/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/10/2010
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/10/2010

1041,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/10/2010
98.3Toluene - d8 (Surr) % EPA 8260B 05/10/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 05/07/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 05/07/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 05/07/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 05/07/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 05/07/2010
< 50Methanol 50 ug/L EPA 8260B 05/07/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 05/07/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 05/07/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 05/07/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 05/07/2010

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 05/07/2010
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Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 05/07/2010

99.01,2-Dichloroethane-d4 (Surr) % EPA 8260B 05/07/2010
101Toluene - d8 (Surr) % EPA 8260B 05/07/2010
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72938-03
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/8/1038.3 39.1 42.8 43.7 112 112 0.289 80-120 25

72938-03
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/8/1038.3 39.1 44.6 45.5 116 116 0.125 75.7-122 25

72938-03
Benzene

<0.50 ug/L EPA 8260B 5/8/1038.3 39.1 38.9 40.3 102 103 1.58 80-120 25

72938-03
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/8/1037.8 38.5 38.4 39.7 101 103 1.61 80-120 25

72938-03
Ethanol

<5.0 ug/L EPA 8260B 5/8/1096.1 97.9 88.8 82.1 92.4 83.8 9.75 55.1-159 25

72938-03
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/8/1038.2 39.0 38.5 40.0 101 103 1.99 76.5-120 25

72938-03
Ethylbenzene

<0.50 ug/L EPA 8260B 5/8/1038.3 39.1 37.9 39.4 98.8 101 2.18 80-120 25

72938-03
Methanol

52 ug/L EPA 8260B 5/8/10960 978 930 926 91.5 89.3 2.38 53.2-147 25

72938-03
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 5/8/1038.5 39.2 39.7 41.0 103 104 1.20 69.7-121 25

72938-03
P + M Xylene

<0.50 ug/L EPA 8260B 5/8/1038.3 39.1 37.1 38.5 96.9 98.5 1.66 76.8-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
age 15 of 25

P
age 15 of 25



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72938-03
Tert-Butanol

<5.0 ug/L EPA 8260B 5/8/10191 195 187 196 97.8 100 2.86 80-120 25

72938-03
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/8/1039.1 39.9 40.6 41.7 104 104 0.645 78.9-120 25

72938-03
Toluene

<0.50 ug/L EPA 8260B 5/8/1038.3 39.1 38.5 39.9 100 102 1.73 80-120 25

72918-08
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 40.9 40.9 102 102 0.119 80-120 25

72918-08
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 37.8 37.8 94.5 94.4 0.0565 75.7-122 25

72918-08
Benzene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 40.7 40.1 102 100 1.40 80-120 25

72918-08
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/7/1039.5 39.5 39.7 38.9 100 98.6 1.98 80-120 25

72918-08
Ethanol

<5.0 ug/L EPA 8260B 5/7/10100 100 106 111 106 110 3.86 55.1-159 25

72918-08
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/7/1039.9 39.9 38.5 39.2 96.6 98.3 1.78 76.5-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72918-08
Ethylbenzene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 42.6 42.2 106 105 0.877 80-120 25

72918-08
Methanol

110 ug/L EPA 8260B 5/7/101000 1000 986 955 87.1 84.0 3.65 53.2-147 25

72918-08
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 5/7/1040.2 40.2 37.9 39.0 94.4 97.2 2.84 69.7-121 25

72918-08
P + M Xylene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 42.5 41.6 106 104 2.07 76.8-120 25

72918-08
Tert-Butanol

<5.0 ug/L EPA 8260B 5/7/10199 199 204 202 102 102 0.536 80-120 25

72918-08
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/7/1040.8 40.8 39.0 39.0 95.6 95.5 0.0809 78.9-120 25

72918-08
Toluene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 41.3 40.4 103 101 2.11 80-120 25

72932-09
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/10/1040.0 40.0 40.8 42.3 102 106 3.60 80-120 25

72932-09
1,2-Dichloroethane

1.5 ug/L EPA 8260B 5/10/1040.0 40.0 38.0 38.8 91.3 93.1 1.94 75.7-122 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72932-09
Benzene

210 ug/L EPA 8260B 5/10/1040.0 40.0 240 242 70.7 76.8 8.36 80-120 25

72932-09
Diisopropyl ether

0.91 ug/L EPA 8260B 5/10/1039.5 39.5 38.4 38.3 95.0 94.8 0.127 80-120 25

72932-09
Ethanol

<5.0 ug/L EPA 8260B 5/10/10100 100 69.8 80.0 69.6 79.7 13.6 55.1-159 25

72932-09
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/10/1039.9 39.9 36.1 37.3 90.5 93.6 3.36 76.5-120 25

72932-09
Ethylbenzene

36 ug/L EPA 8260B 5/10/1040.0 40.0 71.1 69.6 88.8 85.1 4.25 80-120 25

72932-09
Methanol

<50 ug/L EPA 8260B 5/10/101000 1000 668 638 66.7 63.7 4.65 53.2-147 25

72932-09
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 5/10/1040.2 40.2 35.0 36.4 87.1 90.6 3.88 69.7-121 25

72932-09
P + M Xylene

35 ug/L EPA 8260B 5/10/1040.0 40.0 71.1 69.3 90.2 85.7 5.12 76.8-120 25

72932-09
Tert-Butanol

30 ug/L EPA 8260B 5/10/10199 199 231 229 101 99.3 1.28 80-120 25

72932-09
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/10/1040.8 40.8 36.4 38.6 89.0 94.4 5.88 78.9-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72932-09
Toluene

5.9 ug/L EPA 8260B 5/10/1040.0 40.0 45.3 45.1 98.4 98.0 0.410 80-120 25

72918-05
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 41.1 40.8 103 102 0.712 80-120 25

72918-05
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 41.3 40.5 103 101 1.96 75.7-122 25

72918-05
Benzene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 41.3 40.3 103 101 2.52 80-120 25

72918-05
Diisopropyl ether

<0.50 ug/L EPA 8260B 5/7/1039.5 39.5 40.0 39.6 101 100 0.856 80-120 25

72918-05
Ethanol

<5.0 ug/L EPA 8260B 5/7/10100 100 105 105 104 105 0.518 55.1-159 25

72918-05
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 5/7/1039.9 39.9 38.3 37.6 96.0 94.3 1.81 76.5-120 25

72918-05
Ethylbenzene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 38.5 37.3 96.2 93.3 3.13 80-120 25

72918-05
Methanol

67 ug/L EPA 8260B 5/7/101000 1000 1240 1240 118 118 0.0162 53.2-147 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

72918-05
Methyl-t-butyl ether

4.8 ug/L EPA 8260B 5/7/1040.2 40.2 40.8 40.4 89.6 88.5 1.23 69.7-121 25

72918-05
P + M Xylene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 40.7 39.6 102 99.1 2.67 76.8-120 25

72918-05
Tert-Butanol

5.4 ug/L EPA 8260B 5/7/10199 199 211 210 103 102 0.783 80-120 25

72918-05
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 5/7/1040.8 40.8 39.8 39.0 97.4 95.6 1.86 78.9-120 25

72918-05
Toluene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 40.8 39.9 102 99.8 2.07 80-120 25

72918-08
Tetrachloroethene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 40.5 39.4 101 98.6 2.70 77.0-120 25

72918-08
Trichloroethene

<0.50 ug/L EPA 8260B 5/7/1040.0 40.0 39.6 39.0 99.1 97.5 1.64 80-120 25
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

1,2-Dibromoethane ug/L EPA 8260B 5/8/1040.0 104 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/8/1040.0 111 75.7-122
Benzene ug/L EPA 8260B 5/8/1040.0 100 80-120
Diisopropyl ether ug/L EPA 8260B 5/8/1039.5 100 80-120
Ethanol ug/L EPA 8260B 5/8/10100 98.7 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/8/1039.9 98.4 76.5-120
Ethylbenzene ug/L EPA 8260B 5/8/1040.0 98.9 80-120
Methanol ug/L EPA 8260B 5/8/101000 108 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/8/1040.2 98.0 69.7-121
P + M Xylene ug/L EPA 8260B 5/8/1040.0 96.6 76.8-120
Tert-Butanol ug/L EPA 8260B 5/8/10199 98.5 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/8/1040.8 99.8 78.9-120
Toluene ug/L EPA 8260B 5/8/1040.0 100 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/7/1040.2 103 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/7/1040.2 94.2 75.7-122
Benzene ug/L EPA 8260B 5/7/1040.2 102 80-120
Diisopropyl ether ug/L EPA 8260B 5/7/1039.6 98.9 80-120
Ethanol ug/L EPA 8260B 5/7/10101 110 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/7/1040.1 92.9 76.5-120
Ethylbenzene ug/L EPA 8260B 5/7/1040.2 106 80-120
Methanol ug/L EPA 8260B 5/7/101010 120 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/7/1040.4 88.4 69.7-121
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

P + M Xylene ug/L EPA 8260B 5/7/1040.2 105 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/7/10503 102 70.0-130
Tert-Butanol ug/L EPA 8260B 5/7/10200 99.2 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/7/1041.0 92.7 78.9-120
Toluene ug/L EPA 8260B 5/7/1040.2 103 80-120
Tetrachloroethene ug/L EPA 8260B 5/7/1040.2 102 77.0-120
Trichloroethene ug/L EPA 8260B 5/7/1040.2 99.1 80-120

1,2-Dibromoethane ug/L EPA 8260B 5/10/1040.1 103 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/10/1040.1 91.3 75.7-122
Benzene ug/L EPA 8260B 5/10/1040.1 100 80-120
Diisopropyl ether ug/L EPA 8260B 5/10/1039.6 96.2 80-120
Ethanol ug/L EPA 8260B 5/10/10100 104 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/10/1040.0 91.8 76.5-120
Ethylbenzene ug/L EPA 8260B 5/10/1040.1 101 80-120
Methanol ug/L EPA 8260B 5/10/101000 110 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/10/1040.3 89.0 69.7-121
P + M Xylene ug/L EPA 8260B 5/10/1040.1 101 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/10/10503 100 70.0-130
Tert-Butanol ug/L EPA 8260B 5/10/10200 99.3 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/10/1040.9 91.5 78.9-120
Toluene ug/L EPA 8260B 5/10/1040.1 101 80-120
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore
01LV

Report Number : 72926

Date : 05/12/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

1,2-Dibromoethane ug/L EPA 8260B 5/7/1039.9 102 80-120
1,2-Dichloroethane ug/L EPA 8260B 5/7/1039.9 103 75.7-122
Benzene ug/L EPA 8260B 5/7/1039.9 103 80-120
Diisopropyl ether ug/L EPA 8260B 5/7/1039.4 98.9 80-120
Ethanol ug/L EPA 8260B 5/7/10100 115 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 5/7/1039.8 94.3 76.5-120
Ethylbenzene ug/L EPA 8260B 5/7/1039.9 95.0 80-120
Methanol ug/L EPA 8260B 5/7/10999 129 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 5/7/1040.1 89.0 69.7-121
P + M Xylene ug/L EPA 8260B 5/7/1039.9 101 76.8-120
TPH as Gasoline ug/L EPA 8260B 5/7/10503 99.4 70.0-130
Tert-Butanol ug/L EPA 8260B 5/7/10199 101 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 5/7/1040.7 93.5 78.9-120
Toluene ug/L EPA 8260B 5/7/1039.9 102 80-120
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