
  

 
 Tesoro  Companies, Inc. 
 3450 S. 344

th
 Way, Suite 201 

 Auburn, WA  98001-5931 
 (253) 896-8700 

 

 

February 18, 2015 

 

 

Mr. Jerry Wickham 

Hazardous Materials Specialist 

Alameda County Environmental Health 

1131 Harbor Bay Parkway, Suite 250 

Alameda, CA 94502-6577 

 

 

Subject: Third Quarter 2014 Status Report 

1619 1st Street, Livermore, California 

Tesoro No. 67076 (Former Beacon 3604); ACEH Case No. RO0434 

 

 

Dear Mr. Wickham: 

Enclosed please find a copy of the Third Quarter 2014 Status Report for the subject site, dated 

18 February 2015.  This report is submitted by Arctos Environmental on behalf of Tesoro 

Environmental Resources Company. 

Based on my inquiry of the person or persons directly responsible for gathering the information 

contained in this report, I believe the information was prepared by qualified personnel who 

properly gathered and evaluated the information, and that the information submitted is, to the 

best of my knowledge and belief, true, correct, and complete.  Please feel free to call me at 

253/896-8731 or Scott Stromberg of Arctos Environmental at 510/525-2180 with questions. 

 

Sincerely, 

 

 

 

Kyle Waldron 

Environmental Remediation Administrator 

Tesoro Companies Inc. 

 

Attachments 

 

CC: Arctos – Scott Stromberg    

dehloptoxic
Received



 Arctos Environmental 
  2332 5th Street, Suite A 510 525-2180 PHONE 
 Berkeley, CA 94710 510 525-2392 FAX 

 
 Main Office 
  2955 Redondo Avenue 562 988-2755 PHONE 
 Long Beach, CA 90806 562 988-2759 FAX 
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  

18 February 2015 
Project No. 01LV 
 
 
Jerry Wickham 
Hazardous Materials Specialist 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502-6577 
 
 
Subject: Third Quarter 2014 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 third quarter 2014 at the subject site (Figure 1).   

Executive Summary 

A quarterly groundwater monitoring event was conducted from 13 to 14 August 2014.  
On average, there was an approximately 8-foot decrease in water levels since the second 
quarter 2014.  Water levels are at their lowest elevations since 2009.  The highest onsite 
petroleum hydrocarbon concentrations were detected in wells MW-2 and DW-8, located 
in the northwestern and western areas of the site, respectively.  The highest offsite 
petroleum hydrocarbon concentrations were detected in wells DW-2, DW-5, DW-7, and 
DW-9, located northwest of the intersection of 1st Street and South P Street.   

The soil vapor extraction (SVE) system was restarted during July 2014 to remediate soil not 
previously exposed to SVE due to high water levels.  Influent hydrocarbon concentrations 
and mass removal rates increased relative to when the SVE system was shut down in 
2012.  Since system restart, the total hydrocarbon mass removed by SVE is estimated to be 
2,400 pounds or approximately 370 gallons.  The oxygen injection system remained shut 
off during the third quarter 2014.   

The expanded onsite and offsite in situ chemical oxidation (ISCO) pilot test was conducted 
during the second and third quarters 2013.  A description of the expanded ISCO pilot test 
and results of the pilot test are included in a separate report.  
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During the fourth quarter 2014, Arctos will continue operating the SVE system to remove 
subsurface hydrocarbon mass while water levels remain low.  Arctos will also continue 
groundwater monitoring and ISCO monitoring activities to evaluate groundwater 
concentrations trends.  

Site Background 

The site description and background are included in Arctos’s “In Situ Chemical 
Oxidation (ISCO) Pilot Test Report” dated 16 March 2012 (Arctos, 2012). 

Groundwater Monitoring 

Arctos’s subcontractor, Confluence Environmental, of Sacramento, California, performed a 
quarterly groundwater monitoring event from 13 to 14 August 2014.  Groundwater 
samples were collected from wells MW-1 through MW-3, DW-2, DW-3, DW-5 through 
DW-9, IP-1, IP-5, and IP-10.  Samples were unable to be collected from 11 wells due to 
low water levels.  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 and 
quality control (QA/QC) procedures are in Attachment A.  Field data sheets are in 
Attachment B.  

Analytical Program 

Groundwater samples collected from wells MW-1 and MW-3 were analyzed in 
accordance with the analytical plan in Attachment A.  Groundwater samples collected 
from the remaining wells were tested for additional analytes in accordance with the 
expanded ISCO pilot test work plan (Arctos, 2013).   

Groundwater Results 

Groundwater elevations were approximately 414 to 434 feet above mean sea level 
(MSL; 39 to 54 feet below ground surface [bgs]).  Water levels decreased an 
average of 8.2 feet compared to the previous quarter and were an average of 13.6 feet 
lower than water levels in the third quarter 2013 (Table 1).  The water level data indicate 
that the general direction of groundwater flow is toward the northwest with an estimated 
gradient of 0.02 (1 foot/60 feet; Figure 2).  The gradient is consistent with historical data 
collected since 1993 (Attachment C). 

During the third quarter 2014, the highest onsite concentrations of total petroleum 
hydrocarbons as gasoline (TPHg), benzene, and methyl tert-butyl ether (MTBE) were 
detected at wells DW-8 and MW-2, located in the western portion of the site adjacent to 
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the USTs.  The highest offsite petroleum hydrocarbon concentrations were detected at 
wells DW-2, DW-5, DW-7, and DW-9, located downgradient of the site in the offsite 
parking lot.  All offsite benzene concentrations were below the Environmental Screening 
Level (ESL) of 1,800 micrograms per liter (µg/l) established by the San Francisco Regional 
Water Quality Control Board for evaluation of potential vapor intrusion concerns.  The 
table below summarizes the maximum hydrocarbon concentrations detected onsite and 
offsite.  

Hydrocarbon 
Compound 

Maximum Onsite 
Concentration(a) (µg/l) 

Maximum Offsite 
Concentration(a) (µg/l) 

TPHg 44,000 
(DW-8) 

15,000 
(DW-5) 

Benzene 
3,200 

(DW-8) 
170 

(DW-2, DW-9) 

MTBE 240 
(MW-2) 

37 
(DW-7) 

(a) Dissolved-phase petroleum hydrocarbons as analyzed by EPA Method 8260B and reported in µg/l. 

In general, hydrocarbon concentrations at onsite source area wells decreased as a result of 
SVE and oxygen injection system operation from 2010 to 2012.  Concentrations at offsite 
wells remained relatively stable during this period.  After ISCO injections were conducted 
on and off site during the second and third quarters 2013, hydrocarbon concentrations 
increased at on- and offsite wells as a result of hydrocarbon desorption from the injection 
chemicals’ surfactant properties.  Monitoring results have shown that concentrations are 
generally decreasing or remaining stable at on- and offsite wells since the expanded ISCO 
pilot test.  This is likely attributable to hydrocarbon mass resorbing onto soil as 
equilibrium conditions return.   
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Well 

TPHg Concentration(a) (µg/l) 

Before SVE and O2 
(May 2010) 

After SVE and O2 
and Before ISCO 

(April 2013) 
After ISCO 

(June or August 2013) 
Current 

(August 2014) 

Onsite 

MW-2 26,000 430 11,000 10,000 

DW-1 1,800 ND(b)<50 12,000 1,200 

DW-8 NA(c) 5,900 55,000 44,000 

Offsite 

DW-2 2,300 4,500 8,300 3,000 

DW-3 420 66 5,600 430 

DW-5 2,100 3,000 120,000 15,000 

DW-7 4,100 3,300 27,000 2,400 
(a) Dissolved-phase TPHg as analyzed by EPA Method 8260B. 
(b) ND – Not detected above the reporting limit listed. 
(c) NA – Not applicable.  Well DW-8 was installed in April 2011. 

Groundwater analytical results are summarized in Tables 2 and 3.  Figures 3, 4, 
and 5 show isoconcentration contours for TPHg, benzene, and MTBE, respectively.  
Historical analytical results are in Attachment D, and the laboratory reports and the 
chain-of-custody forms are in Attachment E.  

Expanded ISCO Pilot Test 

Arctos conducted an ISCO pilot test at onsite well IP-9 during the fourth quarter 2011 and 
an expanded ISCO pilot test at onsite wells IP-1, IP-2, IP-3, IP-8, and IP-9 and offsite wells 
IP-11 through IP-17 during the second and third quarters 2013.  Changes in groundwater 
chemistry and hydrocarbon concentrations indicated that the RegenOx™ chemical 
oxidant was effective at desorbing petroleum hydrocarbons from soil and destroying 
hydrocarbons in groundwater.   

The RegenOx™ oxidant complex can cause an increase in hexavalent chromium 
concentrations.  During the third quarter 2014, hexavalent chromium was not detected in 
any samples.  ISCO pilot test groundwater monitoring results for petroleum hydrocarbons 
and general chemistry are summarized in Tables 4 and 5, respectively. 

Source Area Remediation 

SVE System 
The SVE system operated from June 2010 to November 2012.  The system was shut down 
in November 2012 and remained off through the second quarter 2014.  During operation, 
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the total hydrocarbon mass removed by the SVE system is estimated to be 38,250 pounds 
or approximately 5,890 gallons (at a density of 6.5 pounds per gallon).   

During the third quarter 2014, water levels on site decreased to the lowest levels observed 
since 2009.  The SVE system was restarted on 8 July 2014 to remediate hydrocarbon-
impacted, vadose zone soil that was not exposed during previous SVE system operation.  
The system was connected to onsite wells MW-1, MW-11, TP-1, TP-2, and VW-2, and 
operated at 100 percent uptime from 8 July through the end of the third quarter 2014.   

The SVE system influent was monitored bimonthly with a field photoionization detector 
and by laboratory analysis of soil gas samples.  The SVE system was monitored to 
document and optimize hydrocarbon mass removal from the subsurface.  
Table 6 summarizes the laboratory analytical results for influent SVE system samples.   

Influent soil vapor TPHg concentrations increased from 37 parts per million by 
volume (ppmv) at the time the SVE system was shut down in November 2012 to 
3,700 ppmv when the system was restarted on 8 July 2014.  Increased influent 
concentrations are likely attributable to applying SVE to soil that was not previously 
exposed because of higher water levels.   

As a result of increased influent hydrocarbon concentrations, the mass removal rate by 
volatilization increased from less than 1 pound per day (lb/day) in November 2012 to an 
average of approximately 47 lb/day when restarted.  The percentage of oxygen in soil 
vapor was approximately 14 percent when the SVE system was restarted, indicative of 
biodegradation of petroleum hydrocarbons.  The estimated mass removal rate by 
biodegradation was approximately 58 lb/day when the system was restarted.  Since the 
system was restarted, the total hydrocarbon mass removed by the system is estimated to 
be 2,400 pounds or approximately 370 gallons (at a density of 6.5 pounds per gallon).  
Table 7 summarizes mass removal rates by volatilization and biodegradation 

Figures 6, 7, and 8 show soil vapor influent concentrations, mass removal by 
volatilization, and mass removal by biodegradation, respectively.  Soil vapor sampling 
procedures are in Attachment C. 

Oxygen Injection System 
The oxygen injection system operated from October 2010 to March 2013.  The system 
was shut down on 28 March 2013 in preparation for the expanded ISCO pilot test and 
remained shut off during the second quarter 2014.   
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6/30/13 

Conclusions 

Results of groundwater sampling and SVE operation and maintenance indicate the 
following conclusions: 

 On- and offsite dissolved-phase hydrocarbon concentrations have decreased 
or remained stable since the expanded ISCO pilot test  

 Water levels have decreased to the lowest levels observed since 2009 and 
exposed deeper soil to SVE operation 

 Since SVE system restart, the total hydrocarbon mass removed by the system 
is estimated to be 2,400 pounds or approximately 370 gallons. 

Recommendations 

Based on the activities completed during this quarter, Arctos recommends the following 
tasks during the fourth quarter 2014 and beyond: 

 Continue operation of the SVE system, optimizing the system when 
necessary 

 Continue groundwater monitoring and ISCO monitoring activities and 
evaluate groundwater concentration trends.       

If you have questions or comments, please call Scott Stromberg or Mike Purchase 
at 510/525-2180. 
 
Very truly yours, 
 
ARCTOS ENVIRONMENTAL 
 
 
 
 
Scott Stromberg    Michael P. Purchase, P.E. 
Project Geologist    Principal Engineer 

Copy:  Kyle Waldron – Tesoro Refining & Marketing Company LLC 
Colleen Winey – Zone 7 Water Agency 
 

Attachments: Table 1 – Well and Groundwater Elevations 
  Table 2 – Groundwater Analytical Results 
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  Table 3 – Groundwater Analytical Results – Injection Wells 
  Table 4 – Expanded ISCO Pilot Test VOC Concentrations 
  Table 5 – Expanded ISCO Pilot Test General Chemistry Concentrations 
  Table 6 – SVE Influent Analytical Results 
  Table 7 – SVE System Parameters 

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 – Soil Vapor Influent Concentrations 
Figure 7 – Mass Removal by Volatilization 
Figure 8 – Mass Removal by Biodegradation 
Attachment A – Groundwater Sampling QA/QC Procedures 

 Attachment B – Field Data Sheets  
 Attachment C – Historical Well and Groundwater Elevations 
 Attachment D – Historical Groundwater Analytical Results 
 Attachment E – Laboratory Analytical Reports and Chain-of-Custody Forms 
 Attachment F – 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 8/21/13 35.40 474.21 438.81

11/7/13 34.36 439.85

1/21/14 33.23 440.98

6/10/14 41.40 432.81

8/13/14 48.64 425.57

MW-2 8/21/13 36.05 472.98 436.93

11/7/13 35.09 437.89

1/21/14 33.81 439.17

6/10/14 41.65 431.33

8/13/14 50.12 422.86

MW-3 8/21/13 35.71 473.37 437.66

11/7/13 34.60 438.77

1/21/14 33.49 439.88

6/10/14 41.62 431.75

8/13/14 50.67 422.70

MW-4 8/21/13 36.10 473.64 437.54

11/7/13 35.18 438.46

1/21/14 34.07 439.57

6/10/14 42.10 431.54

8/13/14 DRY(c) --

MW-5 8/21/13 37.00 472.67 435.67

11/7/13 35.94 436.73

1/21/14 34.65 438.02

6/10/14 42.4 430.27

8/13/14 DRY --

MW-6 8/21/13 37.98 471.93 433.95

11/7/13 39.82 432.11

1/21/14 35.42 436.51

6/10/14 42.36 429.57

8/13/14 DRY --

MW-7 8/21/13 36.90 472.33 435.43

11/7/13 34.06 438.27

1/21/14 33.11 439.22
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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-7 6/10/14 40.50 472.33 431.83

(cont.) 8/13/14 DRY --

MW-8 8/21/13 37.20 471.18 433.98

11/7/13 35.95 435.23

1/21/14 34.63 436.55

6/10/14 43.17 428.01

8/13/14 DRY --

MW-9 8/21/13 39.02 470.78 431.76

11/7/13 37.87 432.91

1/21/14 36.31 434.47

6/10/14 43.15 427.63

8/13/14 DRY --

MW-10 8/21/13 37.11 471.63 434.52

11/7/13 36.05 435.58

1/21/14 34.55 437.08

6/10/14 40.18 431.45

8/13/14 DRY --

MW-11 8/21/13 34.74 472.96 438.22

11/7/13 33.75 439.21

1/21/14 32.43 440.53

6/10/14 38.62 434.34

8/13/14 DRY --

MW-12 8/21/13 38.80 469.77 430.97

11/7/13 37.40 432.37

1/21/14 35.94 433.83

6/10/14 42.76 427.01

8/13/14 DRY --

VW-2 8/21/13 DRY 472.57 --

11/7/13 DRY --

1/21/14 33.16 439.41

6/10/14 DRY --

8/13/14 DRY --
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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)

VW-3 8/21/13 35.46 474.38 438.92

11/7/13 35.07 439.31

1/21/14 33.80 440.58

6/10/14 DRY --

8/13/14 DRY --

TP-1 8/21/13 35.86 472.64 436.78

11/7/13 34.65 437.99

1/21/14 33.38 439.26

6/10/14 DRY --

8/13/14 DRY --

TP-2 8/21/13 35.43 472.78 437.35

11/7/13 34.50 438.28

1/21/14 33.25 439.53

6/10/14 DRY --

8/13/14 DRY --

DW-1 8/21/13 35.90 472.85 436.95

11/7/13 34.79 438.06

1/21/14 33.57 439.28

6/10/14 41.71 431.14

8/13/14 51.02 421.83

DW-2 8/21/13 37.85 471.61 433.76

11/7/13 36.94 434.67

1/21/14 35.59 436.02

6/10/14 43.35 428.26

8/13/14 52.02 419.59

DW-3 8/21/13 38.38 470.33 431.95

11/7/13 36.85 433.48

1/21/14 35.32 435.01

6/10/14 44.03 426.30

8/13/14 54.13 416.20

DW-4 8/21/13 38.30 468.48 430.18

11/7/13 36.45 432.03

1/21/14 35.99 432.49
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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-4 6/10/14 44.63 468.48 423.85

(cont.) 8/13/14 54.37 414.11

DW-5 8/21/13 38.35 471.86 433.51

11/7/13 36.97 434.89

1/21/14 34.45 437.41

6/10/14 43.51 428.35

8/13/14 51.13 420.73

DW-6 8/21/13 39.55 471.77 432.22

11/7/13 38.24 433.53

1/21/14 37.03 434.74

6/10/14 44.40 427.37

8/13/14 52.71 419.06

DW-7 8/21/13 39.91 470.07 430.16

11/7/13 38.25 431.82

1/21/14 36.70 433.37

6/10/14 44.67 425.40

8/13/14 53.47 416.60

DW-8 8/21/13 34.43 472.31 437.88

11/7/13 33.54 438.77

1/21/14 33.03 439.28

6/10/14 40.60 431.71

8/13/14 50.56 421.75

DW-9 8/21/13 39.32 469.80 430.48

11/7/13 37.76 432.04

1/21/14 36.26 433.54

6/10/14 44.05 425.75

8/13/14 52.61 417.19

(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.
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

MW-1 8/21/13 ND<50
(b) 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

11/7/13 4,300 0.82 2.9 76 160 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/21/14 9,600 2.5 5.2 130 250 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<15 ND<0.5 ND<0.5

6/11/14 2,500 ND<0.5 1.6 27 58 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<10 ND<0.5 ND<0.5

8/13/14 1,300 2.9 3.6 9.3 25 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-2 8/21/13 11,000 560 30 430 440 88 ND<0.5 ND<0.5 1.0 48 ND<50 ND<8 ND<0.5 ND<0.5

11/7/13 4,700 140 7.5 160 170 28 ND<0.9 ND<0.9 ND<0.9 22 ND<90 ND<9 ND<0.9 ND<0.9

1/22/14 3,000 140 9.0 68 92 43 ND<0.5 ND<0.5 ND<0.5 36 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 6,900 520 40 300 320 120 ND<0.5 ND<0.5 1.4 100 ND<80 ND<25 ND<0.5 ND<0.5

8/14/14 10,000 1,500 41 380 300 240 ND<0.5 ND<0.5 2.6 160 ND<300 ND<20 ND<0.5 ND<0.5

MW-3 8/22/13 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

11/7/13 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

1/22/14 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

6/11/14 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

8/13/14 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-4 8/21/13 NS
(c) NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/21/14 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

6/11/14 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-5 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/21/14 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 2

GROUNDWATER ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

MW-5 6/11/14 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.) 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-6 8/22/13 14,000 1,500 59 290 150 110 ND<1.5 ND<1.5 ND<1.5 93 ND<400 ND<15 ND<1.5 ND<1.5

11/7/13 12,000 1,200 62 190 81 100 ND<2.5 ND<2.5 ND<2.5 66 ND<250 ND<25 ND<2.5 ND<2.5

1/22/14 15,000 1,100 37 120 52 110 ND<2.5 ND<2.5 ND<2.5 190 ND<250 ND<25 ND<2.5 ND<2.5

6/10/14 11,000 860 20 50 20 120 ND<1.5 ND<1.5 ND<1.5 280 ND<150 ND<15 ND<1.5 ND<1.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-7 8/21/13 880 0.54 ND<0.5 1.7 0.82 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 330 ND<0.5 ND<0.5 0.51 0.73 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 1,000 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

6/10/14 1,000 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<80 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-8 8/22/13 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

11/7/13 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

1/22/14 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

6/11/14 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 80 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-9 8/22/13 1,500 20 0.70 1.7 0.84 9.0 ND<0.5 ND<0.5 ND<0.5 40 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 1,400 3.1 ND<0.5 0.70 0.58 4.2 ND<0.5 ND<0.5 ND<0.5 12 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 2,000 2.4 ND<0.5 0.81 0.79 2.7 ND<0.5 ND<0.5 ND<0.5 7.6 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 780 ND<0.5 ND<0.5 ND<0.5 ND<0.5 2.9 ND<0.5 ND<0.5 ND<0.5 5.4 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-10 8/21/13 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

11/7/13 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 2

GROUNDWATER ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

MW-10 1/21/14 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.) 6/10/14 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-11 8/22/13 9,600 26 32 260 940 ND<0.9 ND<0.9 ND<0.9 ND<0.9 8.6 ND<200 ND<20 ND<0.9 ND<0.9

11/7/13 8,800 50 54 380 1,000 ND<1.5 ND<1.5 ND<1.5 ND<1.5 12 ND<150 ND<15 ND<1.5 ND<1.5

1/22/14 15,000 44 45 390 910 ND<1.5 ND<1.5 ND<1.5 ND<1.5 7.7 ND<150 ND<15 ND<1.5 ND<1.5

6/10/14 660 3.7 1.2 7.0 5.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-12 8/22/13 4,500 15 2.4 33 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 4,600 15 2.4 47 13 0.50 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 3,400 4.3 1.5 12 2.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/10/14 4,500 10 2.9 67 13 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

VW-2 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/22/14 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

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

VW-3 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/22/14 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

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

TP-1 8/22/13 3,500 28 3.8 35 11 100 ND<0.5 ND<0.5 0.98 42 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 2,800 14 1.8 19 7.3 43 ND<0.5 ND<0.5 ND<0.5 25 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 3,400 11 1.4 16 5.2 41 ND<0.5 ND<0.5 ND<0.5 22 ND<50 ND<5 ND<0.5 ND<0.5

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

TP-2 8/21/13 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.89 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 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

1/21/14 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

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

DW-1 8/21/13 1,100 18 5.8 34 82 5.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 5,200 69 13 130 200 18 ND<0.5 ND<0.5 ND<0.5 15 ND<50 ND<8 ND<0.5 ND<0.5

1/22/14 5,000 51 13 98 110 12 ND<0.5 ND<0.5 ND<0.5 11 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 3,600 56 9.4 130 220 18 ND<0.5 ND<0.5 ND<0.5 14 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 1,200 24 1.4 7.2 1.4 12 ND<0.5 ND<0.5 ND<0.5 15 ND<50 ND<5 ND<0.5 ND<0.5

DW-2 8/22/13 8,300 600 23 96 42 240 ND<0.5 ND<0.5 2.5 500 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 6,500 520 18 57 17 150 ND<0.9 ND<0.9 2.2 310 ND<90 ND<9 ND<0.9 ND<0.9

1/22/14 8,500 490 14 55 15 150 ND<0.9 ND<0.9 1.9 380 ND<300 ND<9 ND<0.9 ND<0.9

6/11/14 4,400 330 6.5 26 7.3 100 ND<0.5 ND<0.5 1.3 390 ND<200 ND<5 ND<0.5 ND<0.5

8/14/14 3,000 170 3.0 5.8 2.7 58 ND<0.5 ND<0.5 0.76 410 ND<50 ND<5 ND<0.5 ND<0.5

DW-3 8/21/13 840 1.4 ND<0.5 3.2 1.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 960 ND<0.5 ND<0.5 5.1 2.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 860 ND<0.5 ND<0.5 3.0 1.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

DW-3 6/11/14 1,900 0.64 ND<0.5 23 9.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

(cont.) 8/13/14 430 5.3 ND<0.5 1.4 0.71 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-4 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/21/14 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

6/11/14 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 53 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

DW-5 8/22/13 22,000 58 11 770 1,200 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

11/7/13 26,000 62 12 1,000 1,400 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

1/22/14 17,000 66 6.1 440 470 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<400 ND<40 ND<2.5 ND<2.5

6/11/14 18,000 53 4.3 340 410 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

8/14/14 15,000 60 5.0 330 570 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

DW-6 8/22/13 5,700 28 3.4 80 11 12 ND<0.5 ND<0.5 ND<0.5 37 ND<90 ND<8 ND<0.5 ND<0.5

11/7/13 2,400 14 1.7 5.6 3.1 10 ND<0.5 ND<0.5 ND<0.5 35 ND<80 ND<5 ND<0.5 ND<0.5

1/22/14 3,000 6.8 0.98 3.6 2.9 10 ND<0.5 ND<0.5 ND<0.5 36 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 5,400 19 3.0 39 5.6 9.2 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<8 ND<0.5 ND<0.5

8/14/14 4,300 16 2.9 29 6.0 6.8 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<10 ND<0.5 ND<0.5

DW-7 8/22/13 15,000 420 18 520 320 96 ND<2.5 ND<2.5 ND<2.5 310 ND<250 ND<25 ND<2.5 ND<2.5

11/7/13 9,700 260 8.4 200 63 52 ND<1.5 ND<1.5 ND<1.5 170 ND<150 ND<15 ND<1.5 ND<1.5

1/22/14 15,000 380 15 430 200 77 ND<1.5 ND<1.5 ND<1.5 230 ND<150 ND<15 ND<1.5 ND<1.5

6/11/14 12,000 380 13 370 190 79 ND<1.5 ND<1.5 ND<1.5 240 ND<150 ND<15 ND<1.5 ND<1.5

8/14/14 2,400 110 3.2 30 17 37 ND<0.5 ND<0.5 ND<0.5 190 ND<50 ND<5 ND<0.5 ND<0.5

DW-8 8/22/13 16,000 380 240 500 1,400 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<250 ND<25 ND<2.5 ND<2.5

11/7/13 56,000 1,800 2,800 2,100 7,900 ND<2.5 ND<2.5 ND<2.5 ND<2.5 37 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) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

DW-8 1/22/14 40,000 1,100 1,200 1,200 4,300 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7

(cont.) 6/11/14 52,000 2,400 2,100 1,700 6,400 ND<7 ND<7 ND<7 ND<7 67 ND<700 ND<70 ND<7 ND<7

8/14/14 44,000 3,200 1,200 1,700 6,100 ND<7 ND<7 ND<7 ND<7 70 ND<700 ND<70 ND<7 ND<7

DW-9 8/22/13 19,000 320 13 690 240 28 ND<4 ND<4 ND<4 87 ND<2,000 ND<40 ND<4 ND<4

11/7/13 8,000 120 5.9 100 38 25 ND<1.5 ND<1.5 ND<1.5 73 ND<150 ND<15 ND<1.5 ND<1.5

1/22/14 14,000 180 6.7 200 65 27 ND<1.5 ND<1.5 ND<1.5 77 ND<150 ND<15 ND<1.5 ND<1.5

6/11/14 13,000 380 11 300 81 41 ND<2.5 ND<2.5 ND<2.5 100 ND<250 ND<25 ND<2.5 ND<2.5

8/14/14 9,100 170 10 120 26 24 ND<1.5 ND<1.5 ND<1.5 70 ND<150 ND<15 ND<1.5 ND<1.5

(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), methanol, ethanol, 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported  in micrograms per liter (µg/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) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/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

4/27/11 24,000 750 2,200 420 4,800 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7

2/1/12 15,000 370 350 600 1,300 ND<2 ND<2 ND<2 ND<2 16 ND<200 ND<20 NS
(d) NS

5/9/12 16,000 580 850 800 2,100 ND<2 ND<2 ND<2 ND<2 12 ND<200 ND<20 ND<2 ND<2

8/8/12 12,000 260 190 470 860 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

11/13/12 9,000 170 74 280 540 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

2/13/13 17,000 480 480 690 2,000 ND<2 ND<2 ND<2 ND<2 20 ND<200 ND<20 ND<2 ND<2

4/24/13 9,700 230 160 370 1,200 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

8/22/13 23,000 360 430 740 2,300 ND<2 ND<2 ND<2 ND<2 25 ND<200 ND<20 ND<2 ND<2

11/7/13 7,400 70 94 200 400 ND<0.9 ND<0.9 ND<0.9 ND<0.9 14 ND<90 ND<9 ND<0.9 ND<0.9

1/22/14 16,000 190 280 460 1,600 ND<0.9 ND<0.9 ND<0.9 ND<0.9 20 ND<90 ND<10 ND<0.9 ND<0.9

6/10/14 50,000 1,600 4,000 1,200 5,700 ND<9 ND<9 ND<9 ND<9 110 ND<900 ND<90 ND<9 ND<9

8/13/14 24,000 530 980 690 3,100 ND<5 ND<5 ND<5 ND<5 47 ND<500 ND<50 ND<5 ND<5

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

4/26/11 350 8.9 1.7 4.7 5.7 0.90 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/1/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 340 10 4.8 6.3 13 2.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

IP-2 4/23/13 160 5.6 3.7 1.3 3.6 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 350 2.4 2.4 2.2 5.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 6.4 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
(e) 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

4/26/11 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

2/1/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 ND<50 0.51 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 580 2.6 1.0 7.2 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

IP-4 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

(cont.) 4/26/11 ND<50 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

2/1/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 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 5.3 ND<0.5 ND<0.5

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 140 ND<0.5 43 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 70 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-5 7/23/08 2,000
(e) 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

4/26/11 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.72 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/1/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 ND<50 ND<0.5 4.1 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 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

IP-5 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 11/7/13 180 ND<0.5 ND<0.5 3.0 6.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/21/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.60 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/10/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.8 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 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
(e) 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

4/27/11 ND<50 1.1 0.66 ND<0.5 0.71 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/1/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 57 ND<0.5 11 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 70 8.6 ND<0.5 ND<0.5 ND<0.5 3.1 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

IP-7 4/27/11 220 8.1 0.69 3.4 1.5 0.95 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 2/1/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 ND<50 ND<0.5 5.1 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 2,100 18 0.77 7.5 2.0 12 ND<0.5 ND<0.5 ND<0.5 82 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/28/11 13,000 620 2,000 240 2,200 ND<3 ND<3 ND<3 ND<3 27 ND<300 ND<30 ND<3 ND<3

2/1/12 67,000 2,900 7,300 1,400 11,000 ND<15 ND<15 ND<15 ND<15 ND<70 ND<1,500 ND<150 NS NS

5/9/12 50,000 2,400 4,900 790 8,600 ND<9 ND<9 ND<9 ND<9 ND<50 ND<900 ND<90 ND<9 ND<9

8/8/12 63,000 3,500 6,700 980 7,400 ND<9 ND<9 ND<9 ND<9 65 ND<900 ND<90 ND<9 ND<9

11/14/12 33,000 1,000 2,300 260 4,300 ND<7 ND<7 ND<7 ND<7 47 ND<700 ND<70 ND<7 ND<7

2/14/13 65,000 3,300 7,100 1,600 9,200 ND<7 ND<7 ND<7 ND<7 110 ND<700 ND<150 ND<7 ND<7

4/24/13 33,000 1,700 4,200 430 5,600 ND<6 ND<6 ND<6 ND<6 ND<30 ND<600 ND<60 ND<6 ND<6

8/22/13 19,000 130 440 260 1,900 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<80 ND<4 ND<4

11/7/13 18,000 400 520 170 1,700 ND<4 ND<4 ND<4 ND<4 23 ND<400 ND<40 ND<4 ND<4
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

IP-8 1/22/14 41,000 550 1,600 560 4,200 ND<4 ND<4 ND<4 ND<4 22 ND<400 ND<40 ND<4 ND<4

(cont.) 6/11/14 52,000 1,200 3,300 940 6,400 ND<5 ND<5 ND<5 ND<5 28 ND<500 ND<50 ND<5 ND<5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/28/11 38,000 1,400 4,300 860 6,000 ND<6 ND<6 ND<6 ND<6 38 ND<600 ND<60 ND<6 ND<6

2/1/12 19,000 180 1,200 640 3,100 ND<3 ND<3 ND<3 ND<3 ND<15 ND<300 ND<30 NS NS

5/9/12 10,000 14 180 270 780 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

8/7/12 11,000 22 240 210 880 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

11/13/12 9,800 22 200 150 690 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

2/13/13 12,000 68 560 280 1,300 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

4/24/13 8,800 42 480 210 1,100 ND<1.5 ND<1.5 ND<1.5 ND<1.5 11 ND<150 ND<15 ND<1.5 ND<1.5

8/22/13 7,500 14 250 190 1,000 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<400 ND<15 ND<1.5 ND<1.5

11/7/13 1,100 4.9 30 14 89 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

1/22/14 1,600 1.9 9.7 8.6 16 0.50 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 2,000 ND<0.5 ND<0.5 1.5 2.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/26/11 4,300 28 140 110 330 ND<0.5 ND<0.5 ND<0.5 ND<0.5 10 ND<50 ND<8 ND<0.5 ND<0.5

2/1/12 3,200 8.2 4.6 93 2.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 NS NS

5/9/12 3,900 24 38 110 58 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

8/7/12 2,700 15 5.8 31 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE 3

GROUNDWATER ANALYTICAL RESULTS - INJECTION WELLS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

IP-10 11/13/12 2,600 12 7.6 4.7 20 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

(cont.) 2/12/13 6,500 26 270 180 590 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

4/24/13 1,800 12 11 24 81 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

8/22/13 1,100 2.2 ND<0.5 ND<0.5 2.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 810 2.6 1.7 1.5 7.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 2,100 7.2 2.7 1.8 7.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

6/10/14 2,600 10 1.8 3.4 6.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

8/13/14 1,100 2.9 ND<0.5 0.58 0.92 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 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), methanol, ethanol, 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported in micrograms per liter (µg/l).

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

(d)     NS - Not sampled.

(e)     Primarily compounds not found in typical gasoline.

(c)     Baseline remediation system values.
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TABLE 4

EXPANDED ISCO PILOT TEST VOC CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well Event

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

MW-2 Baseline 4/23/13 430 10 2.2 3.8 8.5 13 ND<0.5
(b) ND<0.5 ND<0.5 6.6 ND<50 ND<8 ND<0.5 ND<0.5

Post-Inj #1 6/24/13 1,700 7.2 0.91 12 16 9.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/21/13 11,000 560 30 430 440 88 ND<0.5 ND<0.5 1.0 48 ND<50 ND<8 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 4,700 140 7.5 160 170 28 ND<0.9 ND<0.9 ND<0.9 22 ND<90 ND<9 ND<0.9 ND<0.9

1Q14 1/22/14 3,000 140 9.0 68 92 43 ND<0.5 ND<0.5 ND<0.5 36 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/11/14 6,900 520 40 300 320 120 ND<0.5 ND<0.5 1.4 100 ND<80 ND<25 ND<0.5 ND<0.5

3Q14 8/14/14 10,000 1,500 41 380 300 240 ND<0.5 ND<0.5 2.6 160 ND<300 ND<20 ND<0.5 ND<0.5

MW-6 Baseline 4/24/13 8,600 880 22 89 25 190 ND<1.5 ND<1.5 2.7 700 ND<400 ND<15 ND<1.5 ND<1.5

Post-Inj #1 6/25/13 6,800 350 7.0 26 9.3 81 ND<0.9 ND<0.9 1.0 280 ND<800 ND<9 ND<0.9 ND<0.9

Post-Inj #2 8/22/13 14,000 1,500 59 290 150 110 ND<1.5 ND<1.5 ND<1.5 93 ND<400 ND<15 ND<1.5 ND<1.5

Post-Inj #3 11/7/13 12,000 1,200 62 190 81 100 ND<2.5 ND<2.5 ND<2.5 66 ND<250 ND<25 ND<2.5 ND<2.5

1Q14 1/22/14 15,000 1,100 37 120 52 110 ND<2.5 ND<2.5 ND<2.5 190 ND<250 ND<25 ND<2.5 ND<2.5

2Q14 6/10/14 11,000 860 20 50 20 120 ND<1.5 ND<1.5 ND<1.5 280 ND<150 ND<15 ND<1.5 ND<1.5

3Q14 8/13/14 NS
(c) NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-7 Baseline 4/23/13 720 0.65 0.61 1.0 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

Post-Inj #1 6/24/13 1,700 1.3 ND<0.5 2.7 2.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/21/13 880 0.54 ND<0.5 1.7 0.82 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 330 ND<0.5 ND<0.5 0.51 0.73 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1Q14 1/22/14 1,000 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

2Q14 6/10/14 1,000 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<80 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-8 Baseline 4/23/13 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

Post-Inj #1 6/25/13 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

Post-Inj #2 8/22/13 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

Post-Inj #3 11/7/13 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

1Q14 1/22/14 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 4

EXPANDED ISCO PILOT TEST VOC CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well Event
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Date
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(a) 
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Benzene
(a) 
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Toluene
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Ethyl-
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(a) 
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(a) 
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(a) 
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(a) 
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TBA
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Methanol
(a) 

(mg/l)

Ethanol
(a) 
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1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

MW-8 2Q14 6/11/14 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 80 ND<5 ND<0.5 ND<0.5

(cont.) 3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-9 Baseline 4/23/13 1,900 4.5 0.75 1.7 1.0 3.4 ND<0.5 ND<0.5 ND<0.5 5.0 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 2,800 20 0.91 3.8 2.7 6.0 ND<0.5 ND<0.5 ND<0.5 29 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/22/13 1,500 20 0.70 1.7 0.84 9.0 ND<0.5 ND<0.5 ND<0.5 40 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 1,400 3.1 ND<0.5 0.70 0.58 4.2 ND<0.5 ND<0.5 ND<0.5 12 ND<50 ND<5 ND<0.5 ND<0.5

1Q14 1/22/14 2,000 2.4 ND<0.5 0.81 0.79 2.7 ND<0.5 ND<0.5 ND<0.5 7.6 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/11/14 780 ND<0.5 ND<0.5 ND<0.5 ND<0.5 2.9 ND<0.5 ND<0.5 ND<0.5 5.4 ND<50 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-10 Baseline 4/22/13 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

Post-Inj #1 6/25/13 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

Post-Inj #2 8/21/13 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

Post-Inj #3 11/7/13 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

1Q14 1/21/14 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

2Q14 6/10/14 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

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-11 Baseline 4/24/13 5,800 16 18 140 640 ND<0.9 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

Post-Inj #1 6/24/13 8,000 24 34 190 830 ND<0.9 ND<0.9 ND<0.9 ND<0.9 5.8 ND<90 ND<9 ND<0.9 ND<0.9

Post-Inj #2 8/22/13 9,600 26 32 260 940 ND<0.9 ND<0.9 ND<0.9 ND<0.9 8.6 ND<200 ND<20 ND<0.9 ND<0.9

Post-Inj #3 11/7/13 8,800 50 54 380 1,000 ND<1.5 ND<1.5 ND<1.5 ND<1.5 12 ND<150 ND<15 ND<1.5 ND<1.5

1Q14 1/22/14 15,000 44 45 390 910 ND<1.5 ND<1.5 ND<1.5 ND<1.5 7.7 ND<150 ND<15 ND<1.5 ND<1.5

2Q14 6/10/14 660 3.7 1.2 7.0 5.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-12 Baseline 4/24/13 1,400 2.2 0.78 7.7 1.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<100 ND<20 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 4,400 8.8 5.2 26 13 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/22/13 4,500 15 2.4 33 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 4,600 15 2.4 47 13 0.50 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 4

EXPANDED ISCO PILOT TEST VOC CONCENTRATIONS

TESORO - LIVERMORE, 67076
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MW-12 1Q14 1/22/14 3,400 4.3 1.5 12 2.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 2Q14 6/10/14 4,500 10 2.9 67 13 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-1 Baseline 4/24/13 9,700 230 160 370 1,200 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

Post-Inj #2 8/22/13 23,000 360 430 740 2,300 ND<2 ND<2 ND<2 ND<2 25 ND<200 ND<20 ND<2 ND<2

Post-Inj #3 11/7/13 7,400 70 94 200 400 ND<0.9 ND<0.9 ND<0.9 ND<0.9 14 ND<90 ND<9 ND<0.9 ND<0.9

1Q14 1/22/14 16,000 190 280 460 1,600 ND<0.9 ND<0.9 ND<0.9 ND<0.9 20 ND<90 ND<10 ND<0.9 ND<0.9

2Q14 6/10/14 50,000 1,600 4,000 1,200 5,700 ND<9 ND<9 ND<9 ND<9 110 ND<900 ND<90 ND<9 ND<9

3Q14 8/13/14 24,000 530 980 690 3,100 ND<5 ND<5 ND<5 ND<5 47 ND<500 ND<50 ND<5 ND<5

IP-5 Baseline 4/23/13 ND<50 ND<0.5 4.1 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

Post-Inj #2 8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Post-Inj #3 11/7/13 180 ND<0.5 ND<0.5 3.0 6.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1Q14 1/21/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.60 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/10/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.8 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

IP-8 Baseline 4/24/13 33,000 1,700 4,200 430 5,600 ND<6 ND<6 ND<6 ND<6 ND<30 ND<600 ND<60 ND<6 ND<6

Post-Inj #2 8/22/13 19,000 130 440 260 1,900 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<80 ND<4 ND<4

Post-Inj #3 11/7/13 18,000 400 520 170 1,700 ND<4 ND<4 ND<4 ND<4 23 ND<400 ND<40 ND<4 ND<4

1Q14 1/22/14 41,000 550 1,600 560 4,200 ND<4 ND<4 ND<4 ND<4 22 ND<400 ND<40 ND<4 ND<4

2Q14 6/11/14 52,000 1,200 3,300 940 6,400 ND<5 ND<5 ND<5 ND<5 28 ND<500 ND<50 ND<5 ND<5

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-9 Baseline 4/24/13 8,800 42 480 210 1,100 ND<1.5 ND<1.5 ND<1.5 ND<1.5 11 ND<150 ND<15 ND<1.5 ND<1.5

Post-Inj #2 8/22/13 7,500 14 250 190 1,000 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<400 ND<15 ND<1.5 ND<1.5

Post-Inj #3 11/7/13 1,100 4.9 30 14 89 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

1Q14 1/22/14 1,600 1.9 9.7 8.6 16 0.50 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/11/14 2,000 ND<0.5 ND<0.5 1.5 2.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE 4

EXPANDED ISCO PILOT TEST VOC CONCENTRATIONS

TESORO - LIVERMORE, 67076
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IP-10 Baseline 4/24/13 1,800 12 11 24 81 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

Post-Inj #2 8/22/13 1,100 2.2 ND<0.5 ND<0.5 2.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 810 2.6 1.7 1.5 7.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1Q14 1/22/14 2,100 7.2 2.7 1.8 7.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

2Q14 6/10/14 2,600 10 1.8 3.4 6.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

3Q14 8/13/14 1,100 2.9 ND<0.5 0.58 0.92 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

DW-1 Baseline 4/22/13 ND<50 ND<0.5 ND<0.5 ND<0.5 0.78 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #1 6/24/13 12,000 110 66 280 860 13 ND<0.5 ND<0.5 ND<0.5 11 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/21/13 1,100 18 5.8 34 82 5.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 5,200 69 13 130 200 18 ND<0.5 ND<0.5 ND<0.5 15 ND<50 ND<8 ND<0.5 ND<0.5

1Q14 1/22/14 5,000 51 13 98 110 12 ND<0.5 ND<0.5 ND<0.5 11 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/11/14 3,600 56 9.4 130 220 18 ND<0.5 ND<0.5 ND<0.5 14 ND<50 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 1,200 24 1.4 7.2 1.4 12 ND<0.5 ND<0.5 ND<0.5 15 ND<50 ND<5 ND<0.5 ND<0.5

DW-2 Baseline 4/24/13 4,500 320 7.2 26 9.5 100 ND<0.5 ND<0.5 1.3 370 ND<80 ND<5 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 4,900 250 6.2 58 26 100 ND<0.5 ND<0.5 1.2 400 ND<50 ND<8 ND<0.5 ND<0.5

Post-Inj #2 8/22/13 8,300 600 23 96 42 240 ND<0.5 ND<0.5 2.5 500 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 6,500 520 18 57 17 150 ND<0.9 ND<0.9 2.2 310 ND<90 ND<9 ND<0.9 ND<0.9

1Q14 1/22/14 8,500 490 14 55 15 150 ND<0.9 ND<0.9 1.9 380 ND<300 ND<9 ND<0.9 ND<0.9

2Q14 6/11/14 4,400 330 6.5 26 7.3 100 ND<0.5 ND<0.5 1.3 390 ND<200 ND<5 ND<0.5 ND<0.5

3Q14 8/14/14 3,000 170 3.0 5.8 2.7 58 ND<0.5 ND<0.5 0.76 410 ND<50 ND<5 ND<0.5 ND<0.5

DW-3 Baseline 4/23/13 66 ND<0.5 2.3 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

Post-Inj #1 6/25/13 5,600 1.1 1.1 120 76 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/21/13 840 1.4 ND<0.5 3.2 1.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 960 ND<0.5 ND<0.5 5.1 2.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1Q14 1/22/14 860 ND<0.5 ND<0.5 3.0 1.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/11/14 1,900 0.64 ND<0.50 23 9.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

3Q14 8/13/14 430 5.3 ND<0.5 1.4 0.71 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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DW-5 Baseline 4/24/13 3,000 32 2.5 38 31 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 120,000 120 ND<4 1,400 2,200 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<200 ND<4 ND<4

Post-Inj #2 8/22/13 22,000 58 11 770 1,200 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

Post-Inj #3 11/7/13 26,000 62 12 1,000 1,400 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

1Q14 1/22/14 17,000 66 6.1 440 470 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<400 ND<40 ND<2.5 ND<2.5

2Q14 6/11/14 18,000 53 4.3 340 410 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

3Q14 8/14/14 15,000 60 5.0 330 570 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

DW-6 Baseline 4/24/13 1,000 2.9 1.1 2.1 0.98 1.8 ND<0.5 ND<0.5 ND<0.5 6.2 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 7,000 23 3.0 80 13 9.0 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #2 8/22/13 5,700 28 3.4 80 11 12 ND<0.5 ND<0.5 ND<0.5 37 ND<90 ND<8 ND<0.5 ND<0.5

Post-Inj #3 11/7/13 2,400 14 1.7 5.6 3.1 10 ND<0.5 ND<0.5 ND<0.5 35 ND<80 ND<5 ND<0.5 ND<0.5

1Q14 1/22/14 3,000 6.8 0.98 3.6 2.9 10 ND<0.5 ND<0.5 ND<0.5 36 ND<50 ND<5 ND<0.5 ND<0.5

2Q14 6/11/14 5,400 19 3.0 39 5.6 9.2 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<8 ND<0.5 ND<0.5

3Q14 8/14/14 4,300 16 2.9 29 6.0 6.8 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<10 ND<0.5 ND<0.5

DW-7 Baseline 4/23/13 3,300 230 9.2 22 10 50 ND<0.5 ND<0.5 0.55 160 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 27,000 590 32 960 640 100 ND<0.5 ND<0.5 0.95 330 ND<80 ND<20 ND<4 ND<0.5

Post-Inj #2 8/22/13 15,000 420 18 520 320 96 ND<2.5 ND<2.5 ND<2.5 310 ND<250 ND<25 ND<2.5 ND<2.5

Post-Inj #3 11/7/13 9,700 260 8.4 200 63 52 ND<1.5 ND<1.5 ND<1.5 170 ND<150 ND<15 ND<1.5 ND<1.5

1Q14 1/22/14 15,000 380 15 430 200 77 ND<1.5 ND<1.5 ND<1.5 230 ND<150 ND<15 ND<1.5 ND<1.5

2Q14 6/11/14 12,000 380 13 370 190 79 ND<1.5 ND<1.5 ND<1.5 240 ND<150 ND<15 ND<1.5 ND<1.5

3Q14 8/14/14 2,400 110 3.2 30 17 37 ND<0.5 ND<0.5 ND<0.5 190 ND<50 ND<5 ND<0.5 ND<0.5

DW-8 Baseline 4/24/13 5,900 350 370 140 790 ND<0.9 ND<0.9 ND<0.9 ND<0.9 8.0 ND<200 ND<80 ND<0.9 ND<0.9

Post-Inj #1 6/24/13 55,000 2,200 3,200 2,100 7,400 ND<0.9 ND<0.9 ND<0.9 ND<0.9 56 ND<90 ND<50 ND<0.9 ND<0.9

Post-Inj #2 8/22/13 16,000 380 240 500 1,400 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<250 ND<25 ND<2.5 ND<2.5

Post-Inj #3 11/7/13 56,000 1,800 2,800 2,100 7,900 ND<2.5 ND<2.5 ND<2.5 ND<2.5 37 ND<250 ND<25 ND<2.5 ND<2.5

1Q14 1/22/14 40,000 1,100 1,200 1,200 4,300 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7
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TABLE 4

EXPANDED ISCO PILOT TEST VOC CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well Event

Sample 

Date

TPHg
(a) 

(mg/l)

Benzene
(a) 

(mg/l)

Toluene
(a) 

(mg/l)

Ethyl-

benzene
(a) 

(mg/l)

Total 

Xylenes
(a) 

(mg/l)

MTBE
(a) 

(mg/l)

DIPE
(a) 

(mg/l)

ETBE
(a) 

(mg/l)

TAME
(a) 

(mg/l)

TBA
(a) 

(mg/l)

Methanol
(a) 

(mg/l)

Ethanol
(a) 

(mg/l)

1,2-DCA
(a) 

(mg/l)

EDB
(a) 

(mg/l)

DW-8 2Q14 6/11/14 52,000 2,400 2,100 1,700 6,400 ND<7 ND<7 ND<7 ND<7 67 ND<700 ND<70 ND<7 ND<7

(cont.) 3Q14 8/14/14 44,000 3,200 1,200 1,700 6,100 ND<7 ND<7 ND<7 ND<7 70 ND<700 ND<70 ND<7 ND<7

DW-9 Baseline 4/24/13 3,200 18 1.7 7.8 7.2 21 ND<0.5 ND<0.5 ND<0.5 67 ND<50 ND<5 ND<0.5 ND<0.5

Post-Inj #1 6/25/13 27,000 490 17 1,100 430 30 ND<4 ND<4 ND<4 62 ND<400 ND<40 ND<4 ND<4

Post-Inj #2 8/22/13 19,000 320 13 690 240 28 ND<4 ND<4 ND<4 87 ND<2,000 ND<40 ND<4 ND<4

Post-Inj #3 11/7/13 8,000 120 5.9 100 38 25 ND<1.5 ND<1.5 ND<1.5 73 ND<150 ND<15 ND<1.5 ND<1.5

1Q14 1/22/14 14,000 180 6.7 200 65 27 ND<1.5 ND<1.5 ND<1.5 77 ND<150 ND<15 ND<1.5 ND<1.5

2Q14 6/11/14 13,000 380 11 300 81 41 ND<2.5 ND<2.5 ND<2.5 100 ND<250 ND<25 ND<2.5 ND<2.5

3Q14 8/14/14 9,100 170 10 120 26 24 ND<1.5 ND<1.5 ND<1.5 70 ND<150 ND<15 ND<1.5 ND<1.5

(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), methanol, ethanol, 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported in micrograms per liter (µg/l).

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

(c)   NS - Not sampled.
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TABLE 5

EXPANDED ISCO PILOT TEST GENERAL CHEMISTRY CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

Nitrate
(a)

(mg/l)

Sulfate
(a)

(mg/l)

Arsenic
(b)

(mg/l)

Chromium
(b)

(mg/l)

Iron
(b)

(mg/l)

Manganese
(b)

(mg/l)

Sodium
(b)

(mg/l)

Hex 

Chrome
(c)

(µg/l)

Fe(2+)
(d)

(mg/l)

CO2
(e)

(µg/l)

CH4
(e)

(µg/l)

Alk
(f)

(mg/l)

TDS
(g)

(mg/l)

MW-2 8/21/13 ND<1
(h) 39 ND<0.015 ND<0.005 0.71 2.3 65 ND<1 0.33 58,600 2,020 637 780

11/7/13 ND<1 72 ND<0.015 ND<0.005 1.0 2.5 60 ND<1 ND<0.1 35,600 1,150 586 980

1/22/14 ND<0.5 61 ND<0.015 ND<0.005 1.2 2.9 54 ND<1 0.59 69,700 2,130 640 760

6/11/14 ND<0.1 2.7 ND<0.015 ND<0.005 2.6 2.8 74 ND<1 0.51 64,800 4,260 676 790

8/14/14 ND<0.1 13 0.018 ND<0.005 6.6 3.1 64 ND<1 2.0 23,300 1,330 700 830

MW-6 8/22/13 ND<0.5 2.6 ND<0.015 ND<0.005 0.90 1.9 87 ND<1 0.40 53,400 5,370 586 745

11/7/13 ND<0.5 ND<2.5 ND<0.015 ND<0.005 1.0 2.1 75 ND<1 0.61 30,300 4,210 497 955

1/22/14 ND<1 ND<5 ND<0.015 ND<0.005 1.2 2.1 68 ND<1 0.82 47,200 7,210 539 695

6/10/14 ND<0.1 ND<0.5 ND<0.015 ND<0.005 1.4 2.2 78 ND<1 0.60 17,000 2,980 604 730

8/13/14 NS
(i) NS NS NS NS NS NS NS NS NS NS NS NS

MW-7 8/21/13 ND<1 34 ND<0.015 ND<0.005 0.36 1.7 110 ND<1 0.11 21,400 2,770 598 790

11/7/13 ND<0.5 27 ND<0.015 ND<0.005 0.21 1.5 74 ND<1 ND<0.1 21,100 358 418 605

1/22/14 ND<0.1 23 ND<0.015 ND<0.005 0.42 1.6 71 ND<1 ND<0.1 25,100 1,330 448 600

6/10/14 ND<0.1 15 ND<0.015 ND<0.005 0.75 1.9 88 ND<1 0.17 33,600 281 574 700

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-8 8/22/13 1.3 63 ND<0.015 ND<0.005 ND<0.1 0.90 50 ND<1 ND<0.1 21,500 4.4 378 680

11/7/13 5.1 60 ND<0.015 ND<0.005 ND<0.1 0.51 55 2.4 ND<0.1 12,300 1.2 373 870

1/22/14 1.3 64 ND<0.015 ND<0.005 ND<0.1 0.55 52 ND<1 ND<0.1 17,500 7.6 380 605

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-9 8/22/13 ND<0.5 4.1 ND<0.015 ND<0.005 1.9 1.8 95 ND<1 0.29 35,200 381 583 760

11/7/13 ND<0.5 ND<2.5 ND<0.015 ND<0.005 1.9 1.8 69 ND<1 0.57 21,200 280 485 900

1/22/14 ND<0.5 ND<2.5 ND<0.015 ND<0.005 1.8 1.7 57 ND<1 0.62 32,200 426 473 600

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE 5

EXPANDED ISCO PILOT TEST GENERAL CHEMISTRY CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

Nitrate
(a)

(mg/l)

Sulfate
(a)

(mg/l)

Arsenic
(b)

(mg/l)

Chromium
(b)

(mg/l)

Iron
(b)

(mg/l)

Manganese
(b)

(mg/l)

Sodium
(b)

(mg/l)

Hex 

Chrome
(c)

(µg/l)

Fe(2+)
(d)

(mg/l)

CO2
(e)

(µg/l)

CH4
(e)

(µg/l)

Alk
(f)

(mg/l)

TDS
(g)

(mg/l)

MW-10 8/21/13 1.1 83 ND<0.015 0.0091 ND<0.1 0.058 56 9.6 ND<0.1 16,700 ND<1 561 900

11/7/13 1.2 89 ND<0.015 0.015 ND<0.1 0.022 61 14 ND<0.1 11,500 20 556 1,080

1/21/14 1.4 82 ND<0.015 0.014 ND<0.1 0.040 55 15 ND<0.1 19,200 14.7 557 795

6/10/14 1.1 80 ND<0.015 ND<0.005 ND<0.1 0.34 52 5.4 ND<0.1 6,210 1.4 562 805

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-11 8/22/13 ND<0.5 260 0.048 ND<0.005 0.12 0.25 1,200 ND<1 ND<0.1 612 133 2,610 3,510

11/7/13 ND<1 190 0.049 ND<0.005 0.13 0.45 1,300 ND<1 ND<0.1 21,400 185 556 3,950

1/22/14 ND<1 100 0.029 ND<0.005 0.12 0.54 850 ND<1 0.11 48,500 165 2,250 2,720

6/10/14 ND<0.1 7.2 ND<0.015 0.0052 1.7 0.073 78 ND<1 0.36 1,910 16.8 626 770

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-12 8/22/13 0.92 15 ND<0.015 ND<0.005 0.14 1.6 64 ND<1 ND<0.1 24,600 2,800 420 640

11/7/13 ND<0.5 14 ND<0.015 ND<0.005 0.37 1.7 66 ND<1 0.20 18,000 1,980 421 850

1/22/14 1.8 33 ND<0.015 ND<0.005 ND<0.1 1.1 62 ND<1 ND<0.1 24,300 2,250 402 610

6/10/14 ND<0.1 38 0.016 ND<0.005 2.6 1.0 58 ND<1 0.45 10,000 1,780 425 600

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-1 8/22/13 ND<1 730 0.13 0.012 ND<0.1 0.021 2,800 13 ND<0.1 702 1,040 5,340 7,740

11/7/13 ND<1 1,100 0.35 0.066 0.11 0.011 8,900 92 ND<0.1 ND<1.7 136 20,700 27,700

1/22/14 ND<1 680 0.20 0.0065 0.27 0.031 2,600 1.1 ND<0.1 352 842 6,570 9,800

6/10/14 ND<0.1 180 0.14 ND<0.005 0.60 0.079 1,700 ND<1 ND<0.1 598 2,650 3,060 3,960

8/13/14 ND<0.5 360 0.47 ND<0.005 0.68 0.12 2,700 ND<1 ND<0.1 1,080 1,390 4,860 6,240

IP-5 6/24/13 0.14 32 0.017 0.23 74 4.6 43 ND<1 ND<0.1 14,900 271 334 545

11/7/13 ND<0.5 41 ND<0.015 ND<0.005 ND<0.1 0.17 38 ND<1 ND<0.1 4,280 22 311 510

1/21/14 0.39 38 ND<0.015 ND<0.005 ND<0.1 0.41 40 ND<1 ND<0.1 11,400 334 313 470

6/10/14 ND<0.1 27 ND<0.015 ND<0.005 ND<0.1 1.8 42 ND<1 ND<0.1 4,900 202 343 550

8/13/14 ND<0.1 35 ND<0.015 ND<0.005 ND<0.1 1.4 48 ND<1 ND<0.1 5,730 123 348 550

IP-8 8/22/13 1.5 1,200 0.24 0.044 ND<0.1 0.0056 13,000 49 ND<0.1 338 17 28,200 34,900

11/7/13 ND<1 750 0.14 0.026 ND<0.1 0.017 5,800 13 ND<0.1 221 122 8,900 10,800
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TABLE 5

EXPANDED ISCO PILOT TEST GENERAL CHEMISTRY CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

Nitrate
(a)

(mg/l)

Sulfate
(a)

(mg/l)

Arsenic
(b)

(mg/l)

Chromium
(b)

(mg/l)

Iron
(b)

(mg/l)

Manganese
(b)

(mg/l)

Sodium
(b)

(mg/l)

Hex 

Chrome
(c)

(µg/l)

Fe(2+)
(d)

(mg/l)

CO2
(e)

(µg/l)

CH4
(e)

(µg/l)

Alk
(f)

(mg/l)

TDS
(g)

(mg/l)

IP-8 1/22/14 ND<1 840 0.21 0.010 ND<0.1 0.043 3,600 9.7 ND<0.1 632 216 7,080 11,800

(cont.) 6/11/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-9 8/22/13 1.4 880 0.24 0.099 0.14 0.0067 10,000 110 ND<0.1 266 1.5 25,200 38,800

11/7/13 ND<0.5 260 0.019 0.0067 ND<0.1 ND<0.005 2,500 7.1 ND<0.1 294 3.2 5,600 654

1/22/14 ND<0.5 320 0.10 0.022 ND<0.1 0.014 3,500 16 ND<0.1 505 11 6,280 6,750

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-10 8/22/13 ND<0.5 2.7 ND<0.015 ND<0.005 0.60 2.6 55 ND<1 0.14 12,800 480 285 480

11/7/13 ND<0.5 3.8 ND<0.015 ND<0.005 0.63 2.7 56 ND<1 ND<0.1 4,960 577 294 495

1/22/14 ND<0.1 1.4 ND<0.015 ND<0.005 1.1 2.8 58 ND<1 0.30 18,100 1,150 306 455

6/10/14 ND<0.1 1.7 ND<0.015 ND<0.005 0.86 2.7 64 ND<1 0.16 4,850 1,160 339 500

8/13/14 ND<0.1 3.3 ND<0.015 ND<0.005 1.3 3.3 59 ND<1 ND<0.1 16,600 658 335 495

DW-1 6/24/13 ND<0.1 45 ND<0.015 0.0096 3.0 1.2 200 ND<1 ND<0.1 36,000 817 744 1,030

11/7/13 ND<0.5 27 ND<0.015 ND<0.005 ND<0.1 4.5 180 ND<1 ND<0.1 29,700 1,000 820 1,300

1/22/14 ND<1 13 ND<0.015 ND<0.005 0.91 4.1 140 ND<1 0.14 57,100 2,030 715 865

6/11/14 ND<0.1 27 ND<0.015 ND<0.005 ND<0.1 3.1 140 ND<1 ND<0.1 46,500 1,270 690 815

8/13/14 ND<0.1 29 ND<0.015 ND<0.005 1.3 3.4 170 ND<1 ND<0.1 27,700 2,070 769 930

DW-2 8/22/13 ND<0.5 12 ND<0.015 ND<0.005 0.39 2.2 100 ND<1 ND<0.1 64,300 2,580 638 800

11/7/13 ND<0.5 ND<2.5 ND<0.015 ND<0.005 0.81 2.6 77 ND<1 ND<0.1 19,900 2,620 572 1,030

1/22/14 ND<1 ND<5 ND<0.015 ND<0.005 0.99 2.4 75 ND<1 0.47 50,100 3,260 572 705

6/11/14 ND<0.1 16 ND<0.015 ND<0.005 1.0 2.4 120 ND<1 0.30 10,100 1,780 664 820

8/14/14 ND<0.1 13 ND<0.015 ND<0.005 1.0 2.7 110 ND<1 0.67 22,200 363 625 800

DW-3 8/21/13 2.4 53 ND<0.015 ND<0.005 ND<0.1 1.0 53 ND<1 ND<0.1 14,600 1,390 380 595

11/7/13 1.5 50 ND<0.015 ND<0.005 ND<0.1 1.1 54 ND<1 ND<0.1 11,200 359 373 795

1/22/14 3.0 59 ND<0.015 ND<0.005 ND<0.1 0.63 52 ND<1 ND<0.1 15,500 450 364 575
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TABLE 5

EXPANDED ISCO PILOT TEST GENERAL CHEMISTRY CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

Nitrate
(a)

(mg/l)

Sulfate
(a)

(mg/l)

Arsenic
(b)

(mg/l)

Chromium
(b)

(mg/l)

Iron
(b)

(mg/l)

Manganese
(b)

(mg/l)

Sodium
(b)

(mg/l)

Hex 

Chrome
(c)

(µg/l)

Fe(2+)
(d)

(mg/l)

CO2
(e)

(µg/l)

CH4
(e)

(µg/l)

Alk
(f)

(mg/l)

TDS
(g)

(mg/l)

DW-3 6/11/14 1.1 56 ND<0.015 ND<0.005 ND<0.1 0.87 54 ND<1 ND<0.1 10,200 426 401 170

(cont.) 8/13/14 ND<0.1 38 ND<0.015 ND<0.005 0.56 1.8 53 ND<1 ND<0.1 10,200 343 437 570

DW-5 8/22/13 ND<2 290 0.025 ND<0.005 ND<0.1 0.41 620 ND<1 ND<0.1 3,510 1,620 1,220 2,020

11/7/13 ND<1 120 ND<0.015 ND<0.005 ND<0.1 0.91 370 ND<1 ND<0.1 12,100 1,400 219 1,520

1/22/14 ND<2 60 ND<0.015 ND<0.005 ND<0.1 1.2 250 ND<1 ND<0.1 16,600 1,940 804 1,080

6/11/14 ND<1 26 ND<0.015 ND<0.005 0.14 1.0 290 ND<1 ND<0.1 22,800 3,080 788 1,040

8/14/14 ND<0.1 7.4 ND<0.015 ND<0.005 0.34 1.2 290 ND<1 0.12 7,050 2,990 844 1,100

DW-6 8/22/13 ND<0.5 7.8 ND<0.015 ND<0.005 0.83 2.2 57 ND<1 0.59 27,700 2,070 430 600

11/7/13 ND<0.5 ND<2.5 ND<0.015 ND<0.005 0.73 2.2 52 ND<1 0.21 9,950 890 419 880

1/22/14 ND<0.5 ND<2.5 ND<0.015 ND<0.005 0.69 2.2 50 ND<1 0.32 27,500 1,890 432 560

6/11/14 ND<0.1 4.1 ND<0.015 ND<0.005 1.0 2.2 54 ND<1 0.42 18,300 3,210 431 575

8/14/14 ND<0.1 1.1 ND<0.015 ND<0.005 1.3 2.4 54 ND<1 0.81 11,000 853 435 600

DW-7 8/22/13 ND<1 50 ND<0.015 ND<0.005 0.12 1.2 170 ND<1 ND<0.1 20,100 3,720 680 955

11/7/13 ND<1 35 ND<0.015 ND<0.005 0.45 2.2 100 ND<1 0.24 13,000 4,690 523 710

1/22/14 ND<1 20 ND<0.015 ND<0.005 0.61 2.4 100 ND<1 0.23 40,400 6,940 572 755

6/11/14 ND<0.1 10 ND<0.015 ND<0.005 0.63 2.4 120 ND<1 0.13 39,200 4,850 638 800

8/14/14 ND<0.1 17 ND<0.015 ND<0.005 0.49 2.7 90 ND<1 0.25 17,100 2,210 553 715

DW-8 8/22/13 ND<1 ND<5 ND<0.015 ND<0.005 0.13 2.5 74 ND<1 0.10 22,900 1,230 398 570

11/7/13 ND<1 ND<5 ND<0.015 ND<0.005 2.0 4.0 160 ND<1 ND<0.1 24,300 511 778 1,120

1/22/14 ND<2 ND<10 ND<0.015 ND<0.005 1.8 3.0 110 ND<1 0.11 19,100 2,580 527 625

6/11/14 ND<0.1 1.1 ND<0.015 ND<0.005 2.8 3.3 170 ND<1 0.67 55,300 3,430 790 970

8/14/14 ND<0.1 0.83 ND<0.015 ND<0.005 3.8 3.6 170 ND<1 0.98 37,000 4,300 750 925

DW-9 8/22/13 ND<1 ND<5 ND<0.015 ND<0.005 1.0 2.3 68 ND<1 0.17 29,600 3,000 470 610

11/7/13 ND<1 ND<5 ND<0.015 ND<0.005 0.82 2.3 73 ND<1 ND<0.1 9,660 3,330 461 625

1/22/14 ND<1 ND<5 ND<0.015 ND<0.005 0.84 2.3 64 ND<1 ND<0.1 24,800 4,940 469 630
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TABLE 5

EXPANDED ISCO PILOT TEST GENERAL CHEMISTRY CONCENTRATIONS

TESORO - LIVERMORE, 67076

Monitoring 

Well

Sample 

Date

Nitrate
(a)

(mg/l)

Sulfate
(a)

(mg/l)

Arsenic
(b)

(mg/l)

Chromium
(b)

(mg/l)

Iron
(b)

(mg/l)

Manganese
(b)

(mg/l)

Sodium
(b)

(mg/l)

Hex 

Chrome
(c)

(µg/l)

Fe(2+)
(d)

(mg/l)

CO2
(e)

(µg/l)

CH4
(e)

(µg/l)

Alk
(f)

(mg/l)

TDS
(g)

(mg/l)

DW-9 6/11/14 ND<0.1 ND<0.5 ND<0.015 ND<0.005 1.3 2.2 69 ND<1 0.42 33,100 5,910 488 625

(cont.) 8/14/14 ND<0.1 ND<0.5 ND<0.015 ND<0.005 1.3 2.4 64 ND<1 0.96 13,100 3,940 469 605

(a)   Nitrate and sulfate analyzed by EPA Method 300.0; reported in milligrams per liter (mg/l).

(b)   Arsenic, chromium, iron, manganese, and sodium analyzed by EPA Method 6010B; reported in mg/l.

(c)   Hexavalent chromium (Hex Chrome) analyzed by EPA Method 7199; reported in micrograms per liter (µg/l).

(d)   Ferrous Iron (Fe (2+)) analyzed by Standard Method 3500-Fe D; reported in mg/l.

(e)   Carbon dioxide (CO2) and methane (CH4) analyzed by EPA Method RSK-175M; reported in µg/l.

(f)    Total alkalinity as CaCO3 analyzed by Standard Method 2320B; reported in mg/l.

(g)   Total dissolved solids (TDS) analyzed by Standard Method 2540 C; reported in mg/l.

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

(i)    NS - Not sampled.
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TABLE 6

SVE INFLUENT ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

TPHg
(a)

Benzene
(a)

Toluene
(a)

Ethylbenzene
(a)

Xylenes
(a)

MTBE
(a)

Methane
(b)

Carbon 

Dioxide
(b)

Carbon 

Monoxide
(b)

Oxygen
(b)

Nitrogen
(b)

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (%) (%) (%) (%) (%)

SVE-Influent-0 6/29/10 5,300 16 20 45 110 75 --
(c) -- -- -- --

SVE-Influent-1 6/29/10 4,700 15 12 36 90 58 0.58 3.6 ND<0.5
(d) 16.4 79.4

SVE-Influent 6/30/10 3,200 12 20 30 76 60 -- -- -- -- --

SVE-Influent 7/1/10 3,400 12 22 34 84 68 ND<0.5 4.0 ND<0.5 15.9 80.1

SVE-Influent 7/6/10 4,000 9.4 24 36 92 87 ND<0.5 4.3 ND<0.5 16.1 79.5

SVE-Influent 7/8/10 7,500 14 25 44 110 87 ND<0.5 5.3 ND<0.5 13.5 81.0

SVE-Influent 7/14/10 4,200 7.0 22 29 82 50 ND<0.5 5.5 ND<0.5 15.5 78.9

SVE-Influent 7/28/10 3,000 3.5 15 20 64 34 ND<0.5 4.0 ND<0.5 17.4 78.6

SVE-Manifold 8/5/10 4,800 4.4 12 20 66 28 ND<0.5 5.3 ND<0.5 12.1 82.4

SVE-Manifold 8/18/10 4,300 4.3 12 19 72 29 ND<0.5 5.2 ND<0.5 13.2 81.5

SVE-Manifold 9/7/10 1,100 2.2 6.2 4.8 26 10 ND<0.5 4.1 ND<0.5 17.6 78.3

SVE-Manifold 9/16/10 1,600 3.2 8.3 7.6 44 13 ND<0.5 4.0 ND<0.5 17.6 78.4

SVE-Manifold 9/29/10 1,800 2.8 5.6 6.1 34 12 ND<0.5 3.6 ND<0.5 15.4 81.0

SVE-Manifold 10/7/10 2,100 6.1 8.8 7.3 36 11 ND<0.5 3.6 ND<0.5 18.1 78.2

SVE-Manifold 10/13/10 2,100 7.8 10 6.1 32 8.9 ND<0.5 3.4 ND<0.5 16.8 79.7

SVE-Manifold 12/8/10 2,500 2.6 6.4 4.8 28 5.4 ND<0.5 4.7 ND<0.5 23.8 71.4

SVE-Manifold 12/14/10 1,700 2.1 5.4 5.2 30 4.9 ND<0.5 4.1 ND<0.5 18.3 77.6

SVE-Manifold 12/21/10 640 0.91 4.1 3.9 26 3.8 ND<0.5 2.2 ND<0.5 20.1 77.7

SVE-Manifold 12/29/10 150 ND<0.05 ND<0.05 ND<0.05 0.09 ND<0.05 ND<0.5 2.3 ND<0.5 19.2 78.4

SVE-Manifold 1/12/11 280 ND<0.05 ND<0.05 ND<0.05 0.09 -- ND<0.5 3.5 ND<0.5 18.5 77.9

SVE-Manifold 3/4/11 620 ND<0.1 ND<0.09 ND<0.08 0.1 -- ND<0.5 5.1 ND<0.5 46.6 48.3

SVE-Manifold 3/9/11 440 ND<0.1 ND<0.09 ND<0.08 ND<0.08 ND<0.1 ND<0.5 4.2 ND<0.5 24.6 71.2

SVE-Manifold 3/30/11 5.2 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 3.3 ND<0.5 22.9 73.8

SVE-Manifold 4/19/11 38 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.6 ND<0.5 18.9 76.5

SVE-Manifold 4/28/11 150 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.8 ND<0.5 17.5 77.6

SVE-Manifold 5/12/11 280 ND<0.06 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.7 ND<0.5 17.2 78.1

Sample ID Date
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TABLE 6

SVE INFLUENT ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

TPHg
(a)

Benzene
(a)

Toluene
(a)

Ethylbenzene
(a)

Xylenes
(a)

MTBE
(a)

Methane
(b)

Carbon 

Dioxide
(b)

Carbon 

Monoxide
(b)

Oxygen
(b)

Nitrogen
(b)

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (%) (%) (%) (%) (%)Sample ID Date

SVE-Manifold 5/25/11 330 0.15 0.13 ND<0.05 0.10 ND<0.1 ND<0.5 5.1 ND<0.5 16.4 78.5

SVE-Manifold 6/8/11 340 0.082 ND<0.05 ND<0.05 0.084 ND<0.1 ND<0.5 4.5 ND<0.5 15.9 79.6

SVE-Manifold 6/16/11 370 0.12 0.052 0.059 0.15 ND<0.1 ND<0.5 5.3 ND<0.5 15.0 79.7

SVE-Manifold 6/16/11 360 0.19 ND<0.07 ND<0.06 0.13 ND<0.1 ND<0.5 5.3 ND<0.5 15.0 79.7

SVE-Manifold 6/16/11 370 0.20 0.083 0.056 0.18 ND<0.1 ND<0.5 4.8 ND<0.5 15.6 79.6

SVE-Manifold 6/27/11 310 0.22 0.11 ND<0.05 0.18 ND<0.1 ND<0.5 4.7 ND<0.5 16.5 78.9

SVE-Manifold 7/711 130 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.5 ND<0.5 18.3 77.2

SVE-Manifold 7/13/11 78 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.9 ND<0.5 18.4 76.7

SVE-Manifold 7/27/11 88 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.4 ND<0.5 19.0 76.6

SVE-Manifold 8/9/11 87 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.2 ND<0.5 19.6 76.2

SVE-Manifold 8/23/11 92 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.3 ND<0.5 19.7 76.0

SVE-Manifold 9/1/11 140 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 4.2 ND<0.5 19.5 76.3

SVE-Manifold 9/1/11 310 0.086 0.29 0.14 1.5 ND<0.1 ND<0.5 3.6 ND<0.5 22.9 73.5

SVE-Manifold 9/15/11 310 0.32 1.2 0.16 4.3 ND<0.1 ND<0.5 2.8 ND<0.5 20.1 77.1

SVE-Manifold 9/27/11 360 0.24 0.94 0.16 3.4 ND<0.1 ND<0.5 2.7 ND<0.5 20.3 77.1

SVE-Manifold 10/20/11 130 ND<0.05 0.15 0.085 1.3 0.11 ND<0.5 2.7 ND<0.5 21.8 75.5

SVE-Catox Influent
(e) 11/10/11 110 ND<0.05 0.10 ND<0.05 0.83 ND<0.1 ND<0.5 2.7 ND<0.5 21.3 76.1

SVE-Manifold 11/21/11 190 ND<0.05 0.071 ND<0.05 0.75 0.10 ND<0.5 2.7 ND<0.5 20.4 76.9

SVE-Manifold 12/7/11 170 ND<0.05 ND<0.05 ND<0.05 0.42 ND<0.1 ND<0.5 2.5 ND<0.5 20.8 76.7

SVE-Manifold 12/19/11 250 ND<0.05 ND<0.05 ND<0.05 0.57 0.12 ND<0.5 2.6 ND<0.5 21.6 75.7

SVE-Manifold 1/5/12 450 0.082 0.063 0.063 1.1 0.23 ND<0.5 2.5 ND<0.5 21.5 76.0

SVE-Manifold 1/23/12 490 0.074 0.051 0.062 1.0 0.36 ND<0.5 2.0 ND<0.5 22.0 75.9

SVE-Manifold 1/26/12 530 0.067 ND<0.05 0.052 0.87 0.34 ND<0.5 1.8 ND<0.5 21.6 76.7

SVE-Manifold 1/26/12 800 0.78 2.0 0.35 3.6 ND<0.1 ND<0.5 1.6 ND<0.5 22.3 76.1

SVE-Manifold 2/2/12 440 0.90 1.9 0.16 4.4 ND<0.1 ND<0.5 0.99 ND<0.5 22.6 76.4

SVE-Manifold 2/16/12 430 0.29 1.2 0.16 4.0 ND<0.1 ND<0.5 0.93 ND<0.5 22.5 76.5
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TABLE 6

SVE INFLUENT ANALYTICAL RESULTS

TESORO - LIVERMORE, 67076

TPHg
(a)

Benzene
(a)

Toluene
(a)

Ethylbenzene
(a)

Xylenes
(a)

MTBE
(a)

Methane
(b)

Carbon 

Dioxide
(b)

Carbon 

Monoxide
(b)

Oxygen
(b)

Nitrogen
(b)

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (%) (%) (%) (%) (%)Sample ID Date

SVE-Manifold 2/28/12 380 0.11 0.60 0.10 2.7 ND<0.07 ND<0.5 0.96 ND<0.5 22.4 76.6

SVE-Manifold 3/14/12 250 0.056 0.48 0.086 1.8 ND<0.1 ND<0.5 0.82 ND<0.5 22.6 76.6

SVE-Manifold 4/4/12 74 0.060 0.49 0.089 1.6 ND<0.1 ND<0.5 0.51 ND<0.5 21.8 77.7

SVE-Manifold 4/17/12 110 0.19 1.5 0.24 3.9 ND<0.1 ND<0.5 0.60 ND<0.5 21.5 77.9

SVE-Manifold 5/16/12 43 0.056 0.34 0.063 1.5 ND<0.1 ND<0.5 0.55 ND<0.5 21.4 78.0

SVE-Manifold 6/19/12 37 ND<0.05 0.13 ND<0.05 0.99 ND<0.1 ND<0.5 ND<0.5 ND<0.5 21.6 77.9

SVE-Manifold 7/17/12 64 ND<0.05 ND<0.05 ND<0.05 0.56 ND<0.1 ND<0.5 0.54 ND<0.5 21.1 78.3

SVE-Manifold 7/17/12 59 ND<0.05 ND<0.05 ND<0.05 0.39 ND<0.1 ND<0.5 ND<0.5 ND<0.5 21.3 78.4

SVE-Manifold 8/16/12 64 ND<0.05 ND<0.05 ND<0.05 0.29 ND<0.1 ND<0.5 0.82 ND<0.5 21.1 78.1

SVE-Manifold 8/23/12 72 ND<0.05 ND<0.05 ND<0.05 0.27 ND<0.1 ND<0.5 0.77 ND<0.5 21.3 78.0

SVE-Manifold 8/23/12 81 ND<0.05 ND<0.05 ND<0.05 0.15 ND<0.1 ND<0.5 0.86 ND<0.5 21.1 78.0

SVE-Manifold 9/13/12 79 ND<0.05 ND<0.05 ND<0.05 0.09 ND<0.1 ND<0.5 0.85 ND<0.5 21.1 78.0

SVE-Manifold 10/11/12 45 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 0.84 ND<0.5 21.2 78.0

SVE-Manifold 10/25/12 26 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 0.51 ND<0.5 21.5 78.0

SVE-Manifold 11/1/12 37 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 0.94 ND<0.5 21.3 77.7

SVE-Manifold-1 7/8/14 3,200 1.2 ND<0.8 1.3 3.5 ND<0.7 1.8 2.9 ND<0.5 14.1 81.1

SVE-Manifold-2 7/8/14 3,700 1.4 ND<1 1.8 4.9 ND<0.9 1.8 3.3 ND<0.5 14.0 80.9

SVE-Manifold 7/10/14 2,100 1.3 ND<1.5 ND<1.5 4.5 ND<1 ND<0.5 2.6 ND<0.5 18.0 79.0

SVE-Manifold 7/14/14 1,700 1.4 1.5 ND<0.8 6.1 ND<0.7 ND<0.5 2.4 ND<0.5 18.8 78.6

SVE-Manifold 7/17/14 1,700 1.3 ND<1.5 ND<1.5 6.2 ND<1 ND<0.5 2.2 ND<0.5 18.8 78.8

SVE-Manifold 7/23/14 1,800 1.2 1.1 0.53 6.0 ND<0.5 ND<0.5 2.2 ND<0.5 18.7 78.8

SVE-Manifold 7/30/14 1,800 0.95 0.93 ND<0.5 5.0 ND<0.5 ND<0.5 1.8 ND<0.5 19.0 79.0

SVE-Manifold 8/12/14 1,800 1.2 ND<1 ND<1 4.4 ND<0.9 ND<0.5 1.9 ND<0.5 18.7 79.2

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

         analyzed by EPA Method 8260; reported  in parts per million by volume (ppmv).

(b)   Fixed gases analyzed by Method ASTM D-1946; reported in percent (%).

(c)   "--" - Not analyzed.

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

(e)   SVE manifold influent vapor sample damaged during shipping to lab.  Results of total well inlet and recirculation air used for data analysis.

S:\Tesoro\01LV\Tbl\SVE\2014Q3 - SVE Tables and Graphs  10/15/2014 Page 3 of 3



TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

Concentration 
of Carbon 
Dioxide

Mass Removal 
Rate

Number Date (hours) (Days) (ppmv) (in. wc) (oF) (in. Hg) (scfm) (lbs/day) (%) (lbs/day)

1 6/29/10 8.7 0.4 5,300 --(a) -- 1.5 63(b) 124 -- NA(c)

2 6/29/10 13 0.5 4,700 -- -- 1.3 63(b) 110 3.6 117

3 6/30/10 31 1 3,200 0.03 71 1.5 63(b) 75 -- NA

4 7/1/10 56 2 3,400 0.05 72 1.5 63(b) 80 4.0 130

5 7/6/10 175 7 4,000 0.04 69 1.5 63(b) 94 4.3 139

6 7/8/10 200 8 7,500 0.03 73 1.5 63(b) 176 5.3 171

7 7/14/10 343 14 4,200 1.25 90 1.5 81 127 5.5 230

8 7/28/10 625 26 3,000 0.62 68 1.5 59 65 4.0 122

9 8/5/10 793 33 4,800 0.73 68 1.0 65 115 5.3 177

10 8/18/10 985 41 4,300 0.64 71 1.0 60 97 5.2 162

11 9/7/10 1,309 55 1,100 2.05 75 1.6 106 43 4.1 222

12 9/16/10 1,473 61 1,600 0.81 76 1.4 67 40 4.0 136

13 9/29/10 1,628 68 1,800 0.08 89 1.5 21 14 3.6 38

14 10/7/10 1,821 76 2,100 0.26 69 1.5 38 30 3.6 70

15 10/13/10 1,866 78 2,100 0.09 76 3.3 21 16 3.4 36

Operating on wells MW-1, MW-11, VW-2, TP-1, TP-2

Operating on wells MW-11, VW-2, TP-1, TP-2

Temp Vacuum
Standard 

Flow

Biological

Influent 
Sample Sample

Hours of 
Operation 

Days of 
Operation

TPHg 
Concentration 

Differential 
Pressure

16 12/8/10 1,912 80 2,500 1.02 53 2.4 74 69 4.7 178

17 12/14/10 2,051 85 1,700 1.45 58 2.1 89 56 4.1 187

18 12/21/10 2,221 93 640 0.78 59 2.1 65 15 2.2 72

19 12/29/10 2,412 101 150 0.35 49 4.1 41 2.3 2.3 48

20 1/12/11 2,748 115 280 -- 54 4.2 14(d) 1.5 3.5 26

21 3/4/11 2,922 122 620 -- 63 5.9 15 3.5 5.1 40

22 3/9/11 3,040 127 440 -- 68 2.4 13 2.1 4.2 28

23 3/30/11 3,539 147 5.2 -- 55 2.4 12 0.02 3.3 20

24 4/19/11 4,020 168 38 -- 63 2.3 12 0.2 4.6 29

25 4/28/11 4,238 177 150 -- 65 2.3 15 0.9 4.8 38

Operating on wells MW-11, VW-2, TP-1, TP-2

Operating on well VW-2

S:\Tesoro\01LV\Tbl\SVE\2014Q3 - SVE Tables and Graphs  10/15/2014 Page 1 of 4



TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

Concentration 
of Carbon 
Dioxide

Mass Removal 
Rate

Number Date (hours) (Days) (ppmv) (in. wc) (oF) (in. Hg) (scfm) (lbs/day) (%) (lbs/day)
Temp Vacuum

Standard 
Flow

Biological

Influent 
Sample Sample

Hours of 
Operation 

Days of 
Operation

TPHg 
Concentration 

Differential 
Pressure

26 5/12/11 4,570 190 280 -- 60 2.4 14 1.5 4.7 34

27 5/25/11 4,885 204 330 -- 66 2.4 11 1.4 5.1 29

28 6/8/11 5,219 217 340 -- 64 2.4 9 1.2 4.5 21

29 6/16/11 5,410 225 370 -- 68 2.4 9 1.2 5.3 24

30 6/16/11 5,412 225 360 -- 73 4.1 15 2.0 5.3 42

31 6/16/11 5,416 226 370 -- 83 4.0 13 1.7 4.8 32

32 6/27/11 5,676 237 310 -- 71 4.0 16 1.8 4.7 38

33 7/7/11 5,918 247 130 -- 91 4.0 15 0.7 4.5 35

34 7/13/11 6,062 253 78 -- 72 4.1 16 0.5 4.9 41

35 7/27/11 6,395 266 88 -- 74 4.0 16 0.5 4.4 35

36 8/9/11 6,709 280 87 -- 75 4.0 16 0.5 4.2 35

37 8/23/11 7,015 292 92 -- 83 4.0 15 0.5 4.3 33

38 9/1/11 7,227 301 140 -- 66 4.0 20 1.0 4.2 43

39 9/1/11 7,231 301 310 -- 74 3.6 14 1.6 3.6 25

40 9/15/11 7,566 315 310 -- 70 3.6 17 2.0 2.8 25

Operating on well VW-2

Operating on wells MW-11, VW-2, TP-1, TP-2

41 9/27/11 7,857 327 360 -- 81 3.5 13 1.7 2.7 17

42 10/20/11 8,379 349 130 -- 74 3.6 20 1.0 2.7 28

43 11/10/11 8,867 369 110 -- 60 3.7 11 0.5 2.7 16

44 11/21/11 9,131 380 190 -- 57 3.7 17 1.2 2.7 23

45 12/7/11 9,513 396 170 -- 54 3.7 16 1.0 2.5 21

46 12/19/11 9,798 408 250 -- 51 3.7 -- -- 2.6 26

47 1/5/12 10,208 425 450 -- 53 3.6 22 3.6 2.5 28

48 1/23/12 10,638 443 490 -- 51 3.4 33 5.9 2.0 34

49 1/26/12 10,710 446 530 -- 55 3.6 30 6.0 1.8 27

Operating on wells VW-2, TP-1, TP-2
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

Concentration 
of Carbon 
Dioxide

Mass Removal 
Rate

Number Date (hours) (Days) (ppmv) (in. wc) (oF) (in. Hg) (scfm) (lbs/day) (%) (lbs/day)
Temp Vacuum

Standard 
Flow

Biological

Influent 
Sample Sample

Hours of 
Operation 

Days of 
Operation

TPHg 
Concentration 

Differential 
Pressure

50 1/26/12 10,711 446 800 -- 56 3.6 52 15 1.6 43

51 2/2/12 10,878 453 440 -- 52 3.6 51 8.4 1.0 25

52 2/16/12 11,215 467 430 -- 56 3.5 54 8.6 0.9 25

53 2/28/12 11,501 479 380 -- 56 3.3 54 7.6 1.0 26

54 3/14/12 11,862 494 250 -- 60 3.4 51 4.7 0.8 21

55 4/4/12 12,365 515 74 -- 57 3.5 50 1.4 0.5 12

56 4/17/12 12,676 528 110 -- 60 3.7 26 1.1 0.6 7.7

57 5/16/12 13,378 557 43 -- 74 3.4 38 0.6 0.6 10

58 6/19/12 14,189 591 37 -- 76 3.2 38 0.5 0.3 4.2

59 7/17/12 14,861 619 64 -- 74 3.1 43 1.0 0.5 11

60 7/17/12 14,863 619 59 -- 74 3.7 69 1.5 0.3 7.6

61 8/16/12 15,582 649 64 -- 80 3.8 59 1.4 0.8 24

62 8/23/12 15,745 656 72 -- 74 3.8 56 1.5 0.8 21

63 8/23/12 15,747 656 81 -- 73 4.1 49 1.5 0.9 22

Operating on wells MW-1, MW-11, VW-2, TP-1, TP-2

Operating on wells MW-11, VW-2, TP-1, TP-2

Operating on wells MW-1, MW-11, VW-2, TP-1, TP-2

64 9/13/12 16,252 677 79 -- 75 4.1 50 1.5 0.9 21

65 10/11/12 16,925 705 45 -- 62 4.1 56 0.9 0.8 23

66 10/25/12 17,260 719 26 -- 66 3.1 57 0.5 0.5 14

67 11/1/12 17,310 721 37 -- 66 4.0 55 0.8 0.9 26

68 7/8/14 17,706 738 3,200 -- 83 1.6 41 49 2.9 62

69 7/8/14 17,707 738 3,700 -- 86 1.6 32 44 3.3 54

70 7/10/14 17,750 740 2,100 -- 75 1.7 29 23 2.6 39

71 7/14/14 17,846 744 1,700 -- 80 1.6 31 20 2.4 37

72 7/17/14 17,919 747 1,700 -- 77 1.6 30 19 2.2 34

73 7/23/14 18,062 753 1,800 -- 78 1.6 30 20 2.2 34
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

Concentration 
of Carbon 
Dioxide

Mass Removal 
Rate

Number Date (hours) (Days) (ppmv) (in. wc) (oF) (in. Hg) (scfm) (lbs/day) (%) (lbs/day)
Temp Vacuum

Standard 
Flow

Biological

Influent 
Sample Sample

Hours of 
Operation 

Days of 
Operation

TPHg 
Concentration 

Differential 
Pressure

74 7/30/14 18,230 760 1,800 -- 81 1.6 34 23 1.8 31

75 8/12/14 18,543 773 1,800 -- 77 1.6 36 24 1.9 35

(a)   "--" - Not sampled, analyzed, or collected.
(b)   An average flow rate was used due to inaccurate system parameter readings.
(c)   NA - Not applicable.
(d)   Flow measurements taken with a TSI anemometer for better accuracy at low flow rates.

Operating on wells MW-1, MW-11, VW-2, TP-1, TP-2
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ATTACHMENT A 
 

GROUNDWATER SAMPLING QUALITY ASSURANCE AND QUALITY 
CONTROL (QA/QC) PROCEDURES 
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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 Alameda County Environmental Health’s 23 July 
2009 letter to Tesoro Environmental Resources Company (Tesoro), Arctos Environmental 
(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 groundwater remediation system according to the following 
groundwater monitoring plan: 
 

Well 
Designation Location 

Sampling 
Frequency 

MW-1 and MW-3 Upgradient 

Quarterly MW-2, MW-11, and DW-1 Source area 

MW-6, MW-12, DW-2, DW-3, DW-5, 
DW-6, DW-7, DW-8, and DW-9 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, a State-certified 
laboratory in Davis, California, for total petroleum hydrocarbons as gasoline; benzene, 
toluene, ethylbenzene, and total xylenes; methyl tert-butyl ether; and other oxygenates 
using Environmental Protection Agency (EPA) Method 8260B. 

Arctos, as Tesoro’s Authorized Responsible Party for the site, also electronically submitted 
the groundwater monitoring results to the SWRCB.  The data were submitted in the State-
mandated Electronic Data Format, in accordance with Assembly Bill 2886 requirements 
for underground storage tank 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 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 quality assurance/quality control 
(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 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 (HSP) 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 this quarter are in Attachment I. 

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 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. 
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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 B 
 

FIELD DATA SHEETS 
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lob#i F1-140813 sampfer: M Pestoni ,Kff:D.t Client: Orion

wetr rD: Dt(J - \ o"t",81\11t4 Sitei Liverrno.e Tesoro #67076

well diam r/4 r" 2 3" f4\ o" orel orw, f l .  o7 rotat Depthr 6q.t<:
Purge equip: Es - diam: ruoo". peri waterra positive Air Disptacement ;tr"*"
disp ba'ler teflon baiter qlhqr: Tubing: ODr New Dedicated NA
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Purging And Sampling Data Sheet

3304 El camino Ave, suite 300 + 148, sacEmento, ca 9582r,916 760-7641

Removed

Did well dewatef Total voJume removed:

method: Dfso Ediler) Ded. Tubino New Tubino Ext Pod Other.

date.8 | l\ 1.1 sample time: t{ f 5 DTW at sample:

Samote tD:  DW' Number of bottles:

Analvsis: See COC (ISCO

Eauipment blank lD Field blank lD

NAPL deDth: Iume of NAPL:

Confluence Environmental, Inc
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Purqe method: 6 :  case voruD vrcro,row-Frow E<rract,o- orher:
Pqmpdepth/ intaket lMutt ipl iers:r ,=ooa z"=0.16 3,= 0.37 a"=0.6s s-=r.02 6,= r .17 Radus"xo.16r
(TD - DTWX [4ultiplier = 1 Votume lB0% Recovery 1TD- DTWXO2O + C[W1

Purging And Sampling Data Sheet

-L (Total P!rge) 8o%= : d-

ed.r6

Did well dewater?./YESt NO Total volume removed:

rnelhod. Drs-p B'aibr Ded. Tub.nq New T-binq Ext Pon Otrer

Sample t ime:

Lab: Kiff

See COC (ISCO

Field blank lD

Duplicate lD:

urae ORPi

NAPL depth: Volume of NAPLi Volume removed: ml

Conf luence Environmental, Inc 3308 Ei Camlno Ave, SLite 300 +148, Sac€mento, ca 95a21,916-760-1641



Job# :  F1  140813 Sampler: l\4 Pestoni Client: Oflon

Well ID: DW-6 Dater?41(l i Sitei Livermofe Tesofo #67076

Well  diam: t /4" L 2'  3 , i  4 ' )  o" orherj DTWi  'Dd/ .7  
|  To ta t  D€pth l

Purge equip: (6fd,)n:) '  eraoo* Waterra Positive Air Djsplacement Ext. System
!!!!P bailer leflon bailer Tub inq r  oD : New Dedicated NA
Purqe method: ry:EElv Exkaction Other:.
Pump depth/ intakei M u l t i p l i e r s : . - o o ,  r  o r "  r ' .  o : ,  .
TD - DTW X lvultipljer = l Votume 80% Recoverv (TD DTW X 0-20 +

t votume = 5 x ! = Iq. 5 (rot"r pursu)

Purging And Sampting Data Sheet

5q .  ? ,

330a Elcami.o Ave, Suite 300 #14a, sacramento, l} 95a21,916 76a 764I

Did welrdewaier? /VEg NO Totalvolume removed:

le method: 9lsttjarAf Deo. T,rbinq NewTubiqq Ext. port Other:

sampre oate,84{ l\.{ Samole time: () 8 DTW at samolei
/'

l D :  U W  - \ o Number of bottles:

Analysis: See COC (ISCO

!ipment blank lD Field blank lD

Duplicate lD:

ufoe ORPI HOSI  DUTOE URP:

Volume of NAPL: loDqre removed: ml

Confluence Environmental, Inc



Job#r  F1 -140813 SamDler: l\,,1 Pestoni aAd;D" Client; Onon

we ro: Dw -7 oate: 8,/ l{ A"t qLlei Livermore Tesoro #67076

Wefl diam: t/4" )" 2" 3" 1f) e orn".. Drw: 53- 47 rot t o.p*r, 6f (?
eurge equip:6loj!7 ')'Ieaaoe, peri waterra positive Air Dispracemeni Exr. system
disp baiJer teflon bairer other: Tubing: ODr New Dedicated NA
Purge method: G s case voru-) u. .-o 'o*-ro* E)r-aLron orhe.:
Pump depth/ intake: lMult ipl iers: r=o.oa
(TD- DTWX l\rult ipl ier = l  Votume 180% Recovery (TD - DTWX O.2O + DTW]

4
Purging And Sampling Data Sheet

(TotalPurge) . r \
Purge

Ratel".y
mu(].l!)z

Did well dewater? ,fESt NO Total volume removed:

samote date:8/lq/ DTW at samole:

r D ,  D w - 7 Number of bottlest l?

See COC (ISCO

uiDment blank lD Field blank lD

Pre-puroe DOI Post ouroe DO:

e ORP: e ORP:

NAPL depth: Volume removed: ml

Confluence Environmental, Inc l30a El Camino Ave, Suite 100 #14a, Sacdmento, CA 95a21,916 760 764r



Job#r  F1 -140813 Sampleri l\l Pestoni ,+rFdenel Clienti Orion

Well ID: DY'rr- I o . tu ,6 , l qAu \ Site: Livermore Tesoro #67076

Well diam: t/4, '  1" 2" 3" C4l 6,, orher: orw; So'56 rotat oeptn;(-,4.68
, - \

Purge equlp: zE5 - di:d: Bladde. Peri Walerra Positive Air Displacemenr Ext. System
lisp bajler tellon baiter orhe.: Tubingi OD: New Dedicated NA

Purge method: G i  cur" uo,, . )  M crolrow-t-row E,r. .c( ion orherl
Pump deDth/ intake: lMult ipl iers: r=o.oa
(TD DTWX lMultiplier - l Volume 180% Recovery (TD - DTW X 0.20 + DT\M

Purging And Sampling Data Sheet

,  uoru "= 4 ,2  ^  3 = E7' \ (rot"t purs") eoz= iJ.3 ?

Time
Temp
1\ / 'F ) D H

Cond Turbidity ORP
(mv)

Purge
Ratetrsa\.'

-v htt,
Removed
t$8/ t) Notes

D1.{4?o. r +1' rq )6 4 - {?5 r-l q.5 6&4\/
l]/e I  . l c-^{ --r"t @- l(, a I

v

to)\ ?).S7,1 {Scto t. i -\3)

Did welldewater? 1YE9 No Totatvot-me removed I 5 naiV Lr

Samole method. 9l6tgeler Ded. Tubinq NewTubino Erl Port Other:

samole date8 /'l t /'{ Sampie time: I 6f 5 DTW at samote: St . Cl

sampte to: Drr ,6 Lao: Kiff Number of irottles: l1

Analvsis: See COC {ISCO)

Equipment blank lD @ Field blank lD @

Duolicate lD: Pfe-ourqe DO: Post ourqe DOI

Fe2* i Pre-ouroe ORP: Post ouroe tf RP:

NAPL deDth: Volume of NAPL: Volume removed: ml

Co nfl u en ce E nvi ron m e nta l, I nc 33oa Er ca mino Ave, suite 3oo * 14a, sac€mento, cA 9sa21, 9L6-i6o-764L



Job# :  F  1 -  140813 Sampler: I\,,1 Pestoni dFEi;b Client: Orion

wellrD: DW-1 Date: 84q n { Site: Livermore Tesoro #67076

Wq!! diam. L/4" 1" /" 3" t) 6 orhe.. Drw' <?. 6 t  rotat oeptn: 54.65
Purge equip: t6-?i5iit Btadder
drspbailer tenoSEttd/orherl

waterra Positive air DispJacemenr Ext. System

Tubingi  OD: New Dedicated NA
Purge methodi G-5 case vot l ;> Mrcro/Low-F,ow Et(racr ion orher:
Pump depth/ intaker lMultiptiers: r_
(lp-pTwXMurtiprier= l votume laa% RacoGt (rD - DTW X 020 , DwV)

t v o t r r e = 4 6 x 1 =t j.7 6otar errgey

Purging And Sampling Data Sheet

3308 EI Camino Ave, Surte 300 r 1.18, Sacradento, CA 9582r,916 760 i647Conf luence Environmental, Inc

Did welldewater? ,?Eg NO Totalvolume rcmoved:

Sample method: D6ifillbr Ded. Tubinq NewTubino Ext. port other:

sampte oate:t/ '{ A samote tme. il 4?<

Numbef of bottles: I

See COC (ISCO

nt blank lD Field blank lD

Duplicate lD:

NAPL de Volume of NAPL: Voiume rcmoved: ml



Job#r  F l140813 sampler: M pestoni /n riAnev Clientr Onon

v , re  D t  7? - \ o"t"t 3^12 /r4 Site: Livermore Tesoro #67076
\

Wef f  diam: \ /4" r"  A 3" 4 6 orher. orw: 4 4, o 5 Totat DeDth: a...'al <2
PurgAequip: Es d.ar:  Btaoder pe, l

y'fp"Badlr tefton bairer orher:

Waterra Positive Air Disptacement Ext. System

Tubing: oD: New Dedicared Nlr
P-urge method: a3-)le!sfg!D !\ro/row frow F,r,a.r o or.er
Pump depth/ intakei lMult ip l iers:  1"= o.oa , ,= 0.16 3,-  0.37 a
(TD - D fW X Multrpljer = I Volume l8O% Reco"er\, OD - DTWI O 20 * DrW)

Purging And Sampling Data Sheet

3303 El C.mino Ave, Suite 300 *148, sac€mento, cA 9sa2t 916 760 764r

(Total Purge)

Did welldewater? YES Totalvolume removed:

Sample method: o'rsp B5!Dr Ded. Tubinq New Tub nq Ext. port Other:

samote date: bl5/1e( DTW at samoie:
,/1'- I

Samole lD: -1" \2- | Number of bottles:

See COC (ISCO

blank lD Field blank lD

Duplicate lD:

Post purqe ORP:

Volume oi NAPL:

Conf luence Environmental, Inc



Job#t F1i40Aft sampler: M Pestoni AFeftv CIient: Orion

well IP: J l-- 5 DatetS/ti/r4 Site: Livermore Tesoro #67076

ryw. fO. 45 rctaDepthi6q.?5
Purge equlpi €_ggrq|, Bladder Peri waretra positive Ajr Disptacement Ext. System
lisp bailer teflon bairer other: Tubing: OD: New DedicaLed
Purge method: ( :-s cu." v.r--)  Mino/Low Ftow ExraLl,o- otner.
Pumpdepth/  in take:  lMut t ip l ierst r '=oor  2=0.16 3"= 0.37 4-0.6s s.=1.02 6.=1.47 Radi ls ,xo.1G3
(TD- DTWX l\ lultrpl ief = l  Volume 180% Recovery {TD- DlWXO20 + DTW) -

Purging And Sampling Data Sheet

3308 El Camino Aver Suite 300 #14a, SacFmento, CA 95a21,9r6-t6O-764L

' 'uo,,'"t9-L* 5 = (Total Purge) s0"/"=<5.((

Did welldewater? YES 'lota. 
volu'ne'emoved L-J ' .\ ,.{o}l/ L

Sample metnod. Dfsp ber Ded. Tubi-q New Tubinq Ext. Pon Otner

Sampte Oate: 5,ft DTW at samote. S{ ,

Samole lD: Number of botiles:

See COC (ISCO

uioment blank lD Field blank lD

Pre-ouroe DO: Post purqe DO:

e ORP: e ORP:

NAPL dep th i Volume of NAPL:

Confluence Environmental, Inc



Job#: F1-140813 lsampler: M Pesronr lcFeAhev lClient: Orion

wer rDr tP'lOlo".", 8/1/t'{ 
--'li.", 

Livermore lesoro#6/0/6
well diam:1/a" 1" (2I) 3 a' 6" orher: lot*, 5l .3() Totat DeDth: (S, O5
eurge equip: C5:?aJ:
liso bailer teflon bailef

Waterra Positive Air Oispacement Ext. System

Tubinq:  oD:  New Dedicated NA

Purqe method: G s cu..  vo,, . )  M crol ,  ow-Ftow Exr-o. l ion orheri

Pump depth/ intake: lMult iol iers: r '= o oc

ITD DTWXlv lu l t i p l i e r= lVo lume lB0%Recoverv (TD-DTWX0.20+DTW)

r 1

1 . 8 * 1 5,I{ (rotut p*su)

Purging And Sampling Data Sheet

'1 Volume

Toialvolume removedlDid welldewater? YES

le method: tls6-Eeilb( Ded. Tubrno New Tub nq ExL. Pon other.

DTW at sample:,. o^ru.ft/ r)/ r Samole time: I {

Number of bottles: I7

See COC (ISCO

Field blank lDent blank lD

Pre-ouroe ORP: Post ourqe ORP:

Volume removed: mlNAPL deDth: Volume of NAPL:

Conf luence Environmental, Inc 3308 E CamlnoAve, Slite300 *148, SacEm€nto, CA 9582rt916 760 7641



Job#: F1-140813 Samplerr M Pestoni e-feei\v Client: Orion

well ro: .,4A\N - | o"t",%/ t3rl "( Sit€: Livermore Tesorc #67076

Weff diam. )/d r" 2" 3" t ' l i )  o' otn"' . srwLqt-61{ rotar Depth; 54.?6
Purge equip: eS diam: Btadder peri Waterra positive Air Disptacement Ext. System
disp bai ler tef lon bai ler other:  Tubinq: oD: New Dedicared NA
Purqe method:  G s c*"  ua.- )  MiLro/Low-Ftow Frrracror  o l  er

Pump depth/ intake: lMult ipl iers: ' .= o.oo
(TD DTWXl \4u l t rp l i e r=1Vo lume 180%Recoverv {TD-DTWX0_20+DTW)

r )

I  vorur" = 3.7 x \  = '  ( rorar Purge]

Purging And Sampling Data Sheet

eov.= .r.1.76

3308 ElCamjnoAve, Suire 3oo #143, sacramento, cA 9582I, 916_760-7641

Pur9e
Ratele4,

Did welldewatef fES NO Totalvolume femoved:

Sample method:/Disp Ba/dr Ded. Tubinq New Tubrnq Ext Pon Otner

Samole t ime: DTW at samDle:

Lab: Kiff Number of bott les:

uipment blank lD Field blank lD

Post ourqe DO:

Pre-ouroe URP: e ORP:

NAPL deoth: Volume of NAPL; ur" r".oudii

Conf luence Environmental, Inc



Job#t F1-140813 SamDlert M Pestoni fFe6n?v Client: Orion

wett ro: lA\u_? o"t", */4 A4 Siter Livermofe Tesoro #67076

Wef f diam. \/4" L' 2 3 ro) o" ott '" ' . Drwf 50. l? rotarDepth:54, A<
Purge equip:,Eg:_dAb

- \---...''
crsp Da er renon Da er otherl

Waterra Positive Air Displacement Ext. System

Tubinq:  oD:  New Dedicared Nh

Purge method: G-" cut" uor,-b i\r'r..o/Low-F.ow F^tracriol orhe|
Pump depth/ intake: lMult ip l iers:  r-0.04 2 =0.16 3.=0.r7 4,=0.65

(TD - DTW X Multiplier = l Volume lB0% Recoverv {TD - DTWX0.20 + DTW)

r {
Purging And Sampling Data Sheet

"1 -1
= Y- 7 (Total  Purge)

tz

(. '^q
4

Conf luence Environmental, Inc

Did welldewater? /YEg NO Totalvolume r-Amoved:

le method DED Ba!e'' Ded. Tubrno New Tubrnq E\t Port Olher.

DTW at sampte: 5-i . tl ->

Samole IDI Number of bott les:

See COC (ISCO

Equipment blank lD

Pre-ouroe ORP:

Volume of NAPL: Volume removed: ml

3308 ElCamino Ave, Suite 300 +148, S.cramento, cA 95821, 916-760-764r



Job#t F1-14Oa13 sampler: M Pestoni dEA.v Client:  O on

we1 rD: /14 \rJ -3 o"t" ,  €/ i3l1"{ Site: Llvermore Tesoro #67076

DTw: )O.6 7 Tota l  Depthr  )  / .  d \
Purge equip: ES diam: Biadder

lisp bqrar terlon barler a!hc!.

Waterra Pos tive Air Displacement Ext. System

Tqbing:  oDr New Dedicated N^
Purqe method: G-5 Case vo um) M,crol-ow Frow c^r.dchon orhe..
Pump depth/ intake: lMult ipl iers: r '= o.oa
(TD - DTW X lvJltrplrer = l  Vorume lB0% Recoverv (TD-DlWX0.20 | DTW)

Conf luehce Environmental, Inc

Purging And Sampling Data Sheet

3308 ElCaminoAve, Slite 300 #14a, sac€nento, CA 95827t 9r6-J6o-7641

(Total Purge)
Pur9e

Drd welldewatep /YEg NO Total volume removed:

e method diso Baler Ded. Tubino New Tubino Ext Pon Other:

Samote aate:D/i) Sample t imei I DTW al samDle:

Samole lD: ,/h \rrj - Lab: Kiff Number of bott les:

blank lD Field blank lD

DuDlicate lD: Post ouroe DOI

Pre-purqe ORP: e ORP:

NAPL deDth: Volume removed: ml



?.?

X

Purging And Sampling Data Sheet

(Total Pufge) 8O%=

Job#t F1-140813 Sampleri M Pestoni A Feenev Client: Orion

wel l  rD :  /v \  \  J ' !2 Date: Site: Livermore Tesoro #67076

orw, 4V \5 rotal Depthi q7.55
Purge equip: eS atam: Btadder peri Warerra posttve Air Displacement Ext. Sysrem
disp bai rer  te f lon bai ler  other :  Tubing:  oD:  New Dedicated NA
Purqe method: G : case voruD Micro/Low rrow F,lracr.o- or.er:
Pumpdep th / i n take r  lMu l t i p l i e rs :1=0oa
(TD- DTWX l\4ultiplier= l Volume J8O"Z necoverv (tO - OrWXO:O * ClrW

Time
Temp

DTI
Cond Turbidity ORP

(mv)

Purge

Notes

( ^ ;o 0)C e-t . { t s"- p̂(z

Dd well dewater? YES NO Total volume removed: rcal I

Sam)ilnqthod: Disp Bailer Ded. Tubinq NewTubinq Ext. port otherl

SamDle date: Sample t ime: DTW at samDle:

sarpre ro: A\ 
-\G

Lab: Kiff Nomber of bottles: I )

Anaiysis: see coc {r}d'F.-
EouiDment blanl lD (d Field blank lD @

Duolicate lD: pre-)uroe oo Post ouroe DO:

Pre'pu rqe o--RPr- POSI  OUTOC URP:

NAPL deDthi Volume of NAPL: blsme removed: ml

Confluence Environmental, Inc l30a E Camino Ave, Suite 300 3148, Sacranento, CA 95a21, 976-760-7 641



Job#t F114OA13 Sampler: I \ l  Pestoni A Feenev Client: Orion

well ror /'\A\rJ - * Date: Stte: Lrverrnore tesoro 7ftt /u /ti

wef f diam: t/4 t" d) l" 4" 6" or e,. Drwr q& lc{ rotal  DeDth; q(. l (
Purge equipr ES - diamr Btadder perr Warerra posirive A r Disptacement Ext. System

disp bailer teflon bailer other: Tubing: OD: New Dedtcaled NA
Purge method: G-s cu"" uor--)  Mrlro/Low I ow E,rracron other:
Pumo depth/ intakei lMult ipl iers: r=o.o+

ITD - DTW X lvlultiplier = 1 Volume l80o/o Recoverv ITD - oTW X 0.20 + DTW)

/ o

Purging And Sampling Data Sheet

l  Volume=_ X _=_ (Total Purge) 8O%=

Time
Temp

P H
Cond Turbidity ORP

( m v )

Purge
Removed

Notes

< ^ { { " S *n-,t (z

Nrt welldewater? YES NO Total volume removed: (qal/ L)

Sam)Dl19ethod: DisD Bailer Ded. Tubinq NewTubinq Ext. Port otherl

SamDIe date: Sample t ime: DTW at samolei
->-

Samole lD: n/\W ' + --\
Lao: Kiff Number of bott les: l-)

Analvsis: See COC (ISCO)

EquiDment blank lD @ FiBtd btank tD @

Duplicate lD: Pre-ou)'eeo: Post purqe DO:

Fe2*: Pre-purqe oRP: Post ouroe ORP:

NAPL deDth: Volume of NAPL: io'lume removed: ml

Confluence Environmental, Inc 3308 Er cam no Ave, surre 3oo 1148, sac€mento, ca 9saz1,sr6-r6o-764r



Job# :  F l -140813 Sampler: IV Pestoni A Feeney Client: orion

well ro: ,A\V,, -? Date: Sitei Livermore Tesoro #67076

well diam: v4 | n\ 3' 2" 6" othe,. DTW: qq. t? Totat DeDthi q9. sO
Purge equip: ES - diam, Bladder Peri waterra Positive Air D splacement Ext System

disD bailer teflon bailer other: Tubing: oD: New Dedicaled NA

Purqe method: 6 s case vor.  nD MiL.o/ low l low Elrractron other:

P u m D  d e D t h /  i n t a k e :  l M u l t i p l i e r s : ' = o . o r  z = 0 . 1 6  r ' - 0 . 3 7  6 " = r 4 7  R i d i u s z x o  1 6 3

(TD - DTWX lvlultiplier = 1 Volume I80% Recovery (TD DT!!l QZQ1qIn

Purging And Sampling Data Sheet

(TotalPurge)

Removed

Totalvolume removed:Did welldewaier? YEs No

SamDle method: ai la Ded. Tubrnq New Tlbinq Ext.

DTW at sample:Samole t ime:Samole date:

Number of bottles: ISamole lD: 4\W -

Analvsis: See CoC

Field blank lDEouipmeot blan
Post ouroe DO:

Posi Durqe ORP:e ORP:

Volume removed: mlVolume of NAPL:NAPL dCPth:

Confluence Environmental, Inc 33Oa El Camino Ave, Suite 300 #14a, Sacramento, cA 95821,916 760-7641



Job#t F114OA13 SamDler: M Pestoni A Feenev Client:  Orion

wex rDt AV-q Datei Site; Live.mofe Tesoro #67076

well diam: 4" r" A\ 3' 4" 6 orherl orw: D^,? Total Depthi Ll9 .5o
Purge equip: Es - diam:
lisD bailer teflon bailer

Posilive Air Displacement Ext. System

oDi New DedicaLed NATub inq :
Purqe method: (1s cur" uor--D M,crolLow I  od E\Lract,on urner:

Pump depth/ intake: I  Mult i  p l iers:  1 = o.oa ,=0'16 3=o3r 4 q:q! t1!?

tTD - DTW X tvluttiptier = 1 Volume 180% Recovery (TD - DrW ,Lq-?q lQI44

a

Purging And Sampling Data Sheet

(Toial PLrrge)
Purge

Totalvolume removed: (gal IDid welldewater? YES NO

merhod: Oirsp Bhftr Ded. rubrnq New TU!!:LqIL?9IL---.IQ!!9!

Sample t ime:

Number ofLab: Kiff

Analvsis: See COC

bLank lDEouioment blank lD

DupLicate lD:

Post Durqe ORP:uroe ORPI

Volume of NAPL:NAPL deoth:

Confluence Environmental, xnc 3308 ElCamino Ave, Sulle 300 #14a, Sacramento, aa 95a2\916J6O J64l



Job# :  F1 -140813 SamDler: M Pestoni A Feenev Clienti Orion

well ID: /h \^J - lO Date: Siter Livermore Tesofo #67076

Wef f diam L/4" \ '  0\ r" 4' 6 orhe-: orwr 4{.S5 rotat Depthr 99.qg
Purge equip: E5 - diam: Bladder Peri waterra Positive Air Displacement Ext. system

diso bailer teflon bailer oILer: Tubing: oD: New oedicated NA

Puroe method: 6-: case voru.) \4 c o/Low l-.ow E\t-a.Uon o.he :

P u m p  d e D t h /  i n t a k e :  l M u l t i p l i e r s : r ' = o . o a  2 = 0 . 1 6  3 = o 3 7  4 - o . 6 s  s : ! . 9 ?  ! :  L 3 z
(TD - DTWX Nlultiplier = 1 Voiume 180% Recovery (TD - DIW X 0.20 * D n/V)

Purging And Sampling Data Sheet

(Total Purge)
Purge

Removed

Totalvolume removed:Did welldewaier? YES NO

Sample method: /tslsdBalld\ Ded. Tub.ng New f'binq Ext Port -otlier'

DTW al sampleiSamole t imei

Number of bottles:samote to:  MW- |

See COC (ISCO

Field blank lDEquipment blank lD

Post ouroe ORP:Pre-ourae ORP:

Volume removed: mlVolume of NAPL:NAPL dEPth;

conf luence Environmental, Inc 33Oa E Can no Ave, Suite 300 f14a, Sac€mento, CA 95821,9L6 760 764r



Job#r F1-14O813 samoler: M Pestoni dFeGhev Client:  Orion

wel l  rD!  /hW'  l \ o.*.' fr/ r3l t,-l Site: Lrvermore Tesoro #67076

Weff diam: !4" t" 2" 3" rf! o" otner: orw; il . I A rotar Depth; 9tl-15
Purge equip: E5 - diam: Bladder Peri walerra Posjuve Air DispLacement Ext. syslem

a6Rer terton oatter ortrer: Tubingi oDr New Dedicated NA

iurqe method: G-s c*" vo um) Mrcro/Low Llow F)tracton orhei

PumD deoth/ intake: lMult iol iers: r.  o.oc
(TD- DTW X Muit ipl ier = l  Volurne 180% Recovery (TD - DTwX 020 + DTW)

25

, uo,u^u = o'7x 3-= 2.f (rotar Plrse)

Purging And Sampling Data sheet

.18

3308 ElCamino Ave, suite 300 #148,sacramento, CA9582L,976 760 7647

8o"k=7

Removed

Total volume removed: (gal/ LDid welldewater? YES NO

Samole method: Disp Bailer Ded. Tubing New Tubing Ext Port Other:

Number of bottles:samote to: y'A \A) - l\

See COC (ISCO

Field blank lDEouiDment blank lD

Volume removed: mlVolume of NAPL:

Confluence Environmental, Inc



Job# :  F1 -140813 Sampler: [ /  Pestoni A Feeney Client: Orion

well rD:tl\^, - \) Datel Site: Livermore Tesoro *67076
, . 1 !  ^ <

DTw: Llq. d ) Total DeDth: ZJLI-){-,

Purge equipi Es - diamr aladder Per watetra Positive Air Displacement Ext. System

diso bai ler  ter lon bai ler  other :  Tubinq:  OD: New Oedicated NA

Purqe method: G s cu." vor, .D lvrc o/Low-r- ow E\rdcoon ulhe-:

P u m D  d e D t h /  i n t a k e :  l M u l t i p l i e r s : ' - o o r  2 = 0 . 1 5  r " = 0 3 7  4 = 0 . 6 s  5 = 1 . 0 2

( l D - DTW X l\,{ultiplier - l VolLme lB0% Recovery (TD - DTW X 0.20 r DTW

t 1

Purging And Sampling Data Sheet

(Total Purge)

Removed

Total volume removed:YES NO

Sample method: Disp Bailef Ded. Tubing NeW T!!l!S EIljgL

DTW at samoie:Sample t ime:

Number of oottles: i 1sampte to: A\W- I

See COC (ISCO

Field blank lDent blank lD

Post purqe DO:

Volume removed: miVolume of NAPL:

Confluence Environmental, Inc 3308 ElCamino Ave, Suitc a00 #14a, Sac6mento, CA 95427,916-?60 7641



lob#t F1-14O813 sampler: i \ ,4 PestonL AFeenev lClient: Or;on

wett rO: 1?' \ Datel Site: Livermore Tesoro #6ZQZ9

wall .lirm t ta" t i\ 3" 4" 5" other: Drwr (o. 1 i rotat oepttr: tJ l. s6
Purge equip: Es dlam: gladder Peri Walerra Posluve Air oisplacement Ext Svstenr

djsp bailef terlon bailer otbe! Tubing: oD: New Dedicated NA

Purqe method: ( l -s case volume) M,c o :

pumD depth/ lnt.lE- lmultipliert ' '

fTD - DTW X N4uliiplier = 1V9!!!q 80"/" Recoverv (TD - DTW X 0 20 + DTW)

, {

Purging And SamPling Data Sheet

Volume (TotalPurge)

Total volume removed: (qal/ Lewater? YES NQ

New TubiSamole method:

DTW at sample:

Field blank lDEouipment blank lD

DuDlicate lD:

ume of NAPL:

Confluence Environmental, Inc 3308 E canlno Ave, Suite 300 *148, sacramento, cA 95a21,916'760 7641



Job# :  F1140813 SamDler: M Pestoni A Feenev CIient: Onon

wert ro: T?- ? Date: Sitei Livermore Tesoro #67076

well diam: 'c' r '  aD:' 4" 6" orher: ot*,t 
oS,) 

tI rotar DeDth: qr). | \
Purge equip: ES diam: Bladder Peri waterra Positive Air Displacemen! Ext. system

liso bailer reilon bailer olh€n Tubinq! OD: New Dedicated NA

Purqe method: G S Cu* vo,.)  Mrcro/-ow rrow Exkact,on orher:

P u m p d e p t h / i n t a k e r  l M u l t i p l i e r s : ' = o . o o  2 = 0 1 6  3 = o 3 2

( lD - DTw X Mult ipl ier = l  Volume 180% Recovery(lD- DTWX0.20 r DTW

Purging And Sampling Data Sheet

(Total Purge)

Tora, volume removed (qal / Ldewaler? YES NO

Ded Tuoino New lub nq ExL Port olher:

DTW at sample:Sam0le date:

Number of bottles:saror" to, TP-?
See COC (ISCO

Equipment blank lD Field biank I

cate lD:

Volume of NAPL: Volume removed:

Confluence Environmental, Inc l l 08  F l  Cdmtr  o  A?e,  s l ie  100 d  1da,  sac€Ten.o ,  cn  csa2 t t  c )6  760 7641



Job# :  F1 -140813 Samplerr I \ l  Pestonr A Feeney Client: O on

Well ID: U \N - ? Date: Sitei Lrvermore Tesoro #67076

Wef f diam: t/a" r" l ,  J" 4' 6 otfer: Drwr 1q. t { rotat Depth: 35t2
Purge equip:  ES -  d iam: Bladder Per i  water .a Posiuve Ai r  Dispacemenl  Ext .  svsrem

disD bai ler  te ion bar ler  dhc! :  Tubingi  Qqi  ryq
p*"" -.th.di-"** 

"o'u]-) 
t'..o,to* r-row .'rractor ot'e,

P u m D  d e p t h /  i n t a k e :  l M u l t i p l i e r s l  r " - o o a  z ' = o r s  r ' = o : z  a ' = o o s  s = t o z  s ' = t q z  n u a r , + x o r e :

f iD - DTV,/ X l\4ult 'pl ier = l  Volume l8oo/o Recovery (TD-DTWX020 | DTW)

Purging And Sampling Data sheet

(TotalPurge)

Turbidi ty
Purge

Totalvolume removed: (qal i Lwelldewaier? YES NO

: Diso Bailer Ded. Tubi New Tubin

Nr.rmber of bottles. 3Samole lD:

See COC (ISCO

ent blank lD

Pre-Duroe ORP:

Volume of NAPL:

Confluence Environmental, Inc 33oB Elcamino Ave, suite 300 f148,sacGmento, cA 95a2r, 916-760'764r



Job#: F1-140813 SamDleri I\,1 Pestoni A Feenev Clienti Orion

we rD:  vw-3 Date: Site: Liv-.rmore Tesoro #67076

orwr 36. ? \ tot"t Depth'36.3 o
Purge equip: ES di.m: Bladdef Peri Waterra Pos(ive Air Displacernent Ext. System

disp bailer leflon bailer oJtrer: Tubinq: OD: New Dedicated NA

Purqe method: G-S Case vorum) Micro/Low-Frow Extracton otneri

PumD deoth/ intake: lMult iol iers: r,= o.oq
(TD - DTW X Multiplier = '1 Volume 180% Recovery (TD ' DTW X 0.20 + DTW

Purging And Sampling Data Sheet

(TotalPurge)
Purge

Total volume rernoved: (qal/ L

Bailer Ded Tubi New Tubinq Ext.

DTW ai sample:Samole date:

Number of bottles:S a m p t e t D :  V W '

See COC (ISCO

Eouroment blank lD

Fe2* | Pre-ourqe ORP:

Volume of NAPL:NAPL deDth I

Confluence Environmental, Inc 330a Elcamino Ave, suite 300 #148, sacEmenro, ca 95427, 916-760-764r
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ATTACHMENT C 
 

HISTORICAL WELL AND GROUNDWATER ELEVATIONS 
  



TABLE C-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

12/31/00 31.71 442.58

3/27/01 30.43 443.86

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 1 of 39



TABLE C-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 6/30/01 36.61 474.29 437.68

(cont.) 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

10/13/08 51.00 423.29

2/11/09 48.69 425.60

4/27/09 41.90 432.39

8/4/09 51.44 422.85

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 2 of 39



TABLE C-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 12/8/09 39.87 474.29 434.42

(cont.) 2/11/10 35.20 439.09

5/3/10 31.23 443.06

8/2/10 34.56 474.21(c) 439.65

11/2/10 37.04 437.17

2/1/11 32.51 441.70

4/25/11 27.73 446.48

8/3/11 31.57 442.64

10/10/11 33.12 441.09

1/31/12 36.11 438.10

5/7/12 36.14 438.07

8/6/12 37.40 436.81

11/12/12 37.10 437.11

2/12/13 30.98 443.23

4/22/13 33.11 441.10

8/21/13 35.40 438.81

11/7/13 34.36 439.85

1/21/14 33.23 440.98

6/10/14 41.40 432.81

8/13/14 48.64 425.57

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

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 3 of 39



TABLE C-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 6/13/96 23.69 472.98 449.29

(cont.) 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

6/10/99 29.98 443.00

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
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TABLE C-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 8/4/04 35.36 472.98 437.62

(cont.) 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

2/14/07 31.27 441.71

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

8/2/10 35.34 437.64

11/2/10 38.15 434.83

2/1/11 33.40 439.58

4/25/11 28.49 444.49

8/3/11 32.40 440.58

10/10/11 33.51 439.47

1/31/12 39.52 433.46

5/7/12 36.89 436.09

8/6/12 40.95 432.03
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TABLE C-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 11/12/12 39.03 472.98 433.95

(cont.) 2/12/13 32.13 440.85

4/22/13 34.15 438.83

6/24/13 35.05 437.93

8/21/13 36.05 436.93

11/7/13 35.09 437.89

1/21/14 33.81 439.17

6/10/14 41.65 431.33

8/13/14 50.12 422.86

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

9/29/97 29.60 443.77

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
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TABLE C-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 1/17/99 28.81 473.37 444.56

(cont.) 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

5/2/05 24.56 448.81

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
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TABLE C-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 5/17/07 33.64 473.37 439.73

(cont.) 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

8/2/10 34.61 438.76

11/2/10 37.20 436.17

2/1/11 32.59 440.78

4/25/11 27.60 445.77

8/3/11 31.69 441.68

10/10/11 33.96 439.41

1/31/12 39.05 434.32

5/7/12 36.03 437.34

8/6/12 40.52 432.85

11/12/12 39.24 434.13

2/12/13 31.34 442.03

4/22/13 33.51 439.86

8/21/13 35.71 437.66

11/7/13 34.60 438.77

1/21/14 33.49 439.88

6/10/14 41.62 431.75

8/13/14 50.67 422.70

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
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TABLE C-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 12/14/94 38.11 473.64 435.53

(cont.) 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

12/2/96 26.04 447.60

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
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TABLE C-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 3/4/03 32.73 473.64 440.91

(cont.) 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

8/4/04 34.87 438.77

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(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

8/2/10 35.15 438.49

11/2/10 37.55 436.09

2/1/11 32.86 440.78
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TABLE C-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 4/25/11 28.69 473.64 444.95

(cont.) 8/3/11 32.01 441.63

10/10/11 34.49 439.15

1/31/12 38.91 434.73

5/7/12 36.24 437.40

8/6/12 40.69 432.95

11/12/12 39.65 433.99

2/12/13 31.56 442.08

4/22/13 33.80 439.84

8/21/13 36.10 437.54

11/7/13 35.18 438.46

1/21/14 34.07 439.57

6/10/14 42.10 431.54

8/13/14 DRY(d) --

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

3/21/96 16.82 455.85

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
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TABLE C-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 1/17/99 29.59 472.67 443.08

(cont.) 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

3/23/04 27.51 445.16

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
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TABLE C-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 5/17/07 34.29 472.67 438.38

(cont.) 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

8/2/10 36.16 436.51

11/2/10 38.75 433.92

2/1/11 32.77 439.90

4/25/11 29.03 443.64

8/3/11 33.18 439.49

10/10/11 35.58 437.09

1/31/12 39.80 432.87

5/7/12 37.29 435.38

8/6/12 NM(e) --

11/12/12 40.72 431.95

2/12/13 32.68 439.99

4/22/13 35.09 437.58

8/21/13 37.00 435.67

11/7/13 35.94 436.73

1/21/14 34.65 438.02

6/10/14 42.40 430.27

8/13/14 DRY --

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
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TABLE C-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 12/14/94 40.99 471.93 430.94

(cont.) 2/10/95 33.34 438.59

6/15/95 26.88 445.05

9/26/95 33.55 438.38

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
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TABLE C-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 3/4/03 35.13 471.93 436.80

(cont.) 6/10/03 34.15 437.78

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

8/2/10 37.87 434.06

11/2/10 40.45 431.48

2/1/11 35.73 436.20
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TABLE C-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 4/25/11 30.72 471.93 441.21

(cont.) 8/3/11 34.95 436.98

10/10/11 37.45 434.48

1/31/12 42.15 429.78

5/7/12 39.11 432.82

8/6/12 43.66 428.27

11/12/12 42.20 429.73

2/12/13 34.24 437.69

4/22/13 36.78 435.15

6/25/13 37.15 434.78

8/21/13 37.98 433.95

11/7/13 39.82 432.11

1/21/14 35.42 436.51

6/10/14 42.36 429.57

8/13/14 DRY --

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

12/14/94 39.34 432.99

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
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TABLE C-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 9/15/98 32.54 472.33 439.79

(cont.) 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

8/21/02 36.81 435.52

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
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TABLE C-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 11/8/06 31.14 472.33 441.19

(cont.) 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

8/2/10 34.31 438.02

11/2/10 36.68 435.65

2/1/11 32.66 439.67

4/25/11 27.75 444.58

8/3/11 31.36 440.97

10/10/11 33.63 438.70

1/31/12 38.74 433.59

5/7/12 35.97 436.36

8/6/12 39.85 432.48

11/12/12 38.73 433.60

2/12/13 31.46 440.87

4/22/13 33.19 439.14

6/24/13 34.10 438.23

8/21/13 36.90 435.43

11/7/13 34.06 438.27

1/21/14 33.11 439.22

6/10/14 40.50 431.83

8/13/14 DRY --
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TABLE C-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 35.55 435.63

5/8/08 36.64 434.54

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 DRY --

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

8/2/10 36.08 435.10

11/2/10 38.44 432.74

2/1/11 34.11 437.07

4/25/11 28.72 442.46

8/3/11 33.09 438.09

10/10/11 35.69 435.49
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TABLE C-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 1/31/12 40.08 471.18 431.10

(cont.) 5/7/12 37.38 433.80

8/6/12 41.94 429.24

11/12/12 40.87 430.31

2/12/13 32.81 438.37

4/22/13 35.00 436.18

6/25/13 36.40 434.78

8/21/13 37.20 433.98

11/7/13 35.95 435.23

1/21/14 34.63 436.55

6/10/14 43.17 428.01

8/13/14 DRY --

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

5/2/05 27.73 443.05

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 --
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TABLE C-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 4/27/09 43.79 470.78 426.99

(cont.) 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

8/2/10 38.00 432.78

11/2/10 40.30 430.48

2/1/11 35.97 434.81

4/25/11 30.64 440.14

8/3/11 35.17 435.61

10/10/11 37.64 433.14

1/31/12 42.06 428.72

5/7/12 39.43 431.35

8/6/12 43.51 427.27

11/12/12 42.66 428.12

2/12/13 34.70 436.08

4/22/13 37.01 433.77

6/25/13 37.82 432.96

8/21/13 39.02 431.76

11/7/13 37.87 432.91

1/21/14 36.31 434.47

6/10/14 43.15 427.63

8/13/14 DRY --

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
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TABLE C-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 5/16/06 26.83 471.63 444.80

(cont.) 8/9/06 34.37 437.26

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 45.10 426.53

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

8/2/10 36.12 435.51

11/2/10 38.30 433.33

2/1/11 34.63 437.00

4/25/11 29.63 442.00

8/3/11 33.26 438.37

10/10/11 35.62 436.01

1/31/12 39.67 431.96

5/7/12 38.14 433.49

8/6/12 40.65 430.98

11/12/12 40.53 431.10

2/12/13 33.19 438.44

4/22/13 34.99 436.64

6/25/13 36.25 435.38

8/21/13 37.11 434.52

11/7/13 36.05 435.58

1/21/14 34.55 437.08
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TABLE C-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 6/10/14 40.18 471.63 431.45

(cont.) 8/13/14 DRY --

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 --

5/3/10 31.36 441.90

8/2/10 31.94 472.96(c) 441.02

11/2/10 36.98 435.98

2/1/11 32.30 440.66

4/25/11 27.31 445.65

8/3/11 31.11 441.85

10/10/11 33.27 439.69

1/31/12 34.36 438.60

5/7/12 31.61 441.35

8/6/12 35.20 437.76

11/12/12 35.34 437.62

2/12/13 30.64 442.32

4/22/13 32.74 440.22

6/24/13 33.62 439.34

8/21/13 34.74 438.22

11/7/13 33.75 439.21

1/21/14 32.43 440.53

6/10/14 38.62 434.34

8/13/14 DRY --

MW-12 6/14/12 40.62 469.77 429.15

8/6/12 43.22 426.55

11/12/12 41.85 427.92

2/12/13 34.10 435.67

4/22/13 36.18 433.59

6/25/13 37.80 431.97
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TABLE C-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-12 8/21/13 38.80 469.77 430.97

(cont.) 11/7/13 37.40 432.37

1/21/14 35.94 433.83

6/10/14 42.76 427.01

8/13/14 DRY --

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

2/14/07 30.77 442.51

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

8/2/10 33.15 472.57(c) 439.42

11/2/10 DRY --

2/1/11 32.80 439.77

4/25/11 25.43 447.14
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TABLE C-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 8/3/11 26.82 472.57 445.75

(cont.) 10/10/11 33.29 439.28

1/31/12 32.19 440.38

5/7/12 31.50 441.07

8/6/12 32.64 439.93

11/12/12 33.90 438.67

2/12/13 31.60 440.97

4/22/13 33.51 439.06

8/21/13 DRY --

11/7/13 DRY --

1/21/14 33.16 439.41

6/10/14 DRY --

8/13/14 DRY --

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 --

2/11/09 DRY --

4/27/09 DRY --
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TABLE C-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 8/4/09 DRY 474.38 --

(cont.) 12/8/09 DRY --

2/11/10 DRY --

5/3/10 31.85 442.53

8/2/10 34.72 439.66

11/2/10 DRY --

2/1/11 32.56 441.82

4/25/11 27.81 446.57

8/3/11 28.93 445.45

10/10/11 33.66 440.72

1/31/12 DRY --

5/7/12 DRY --

8/6/12 DRY --

11/12/12 DRY --

2/12/13 31.70 442.68

4/22/13 33.49 440.89

8/21/13 35.46 438.92

11/7/13 35.07 439.31

1/21/14 33.80 440.58

6/10/14 DRY --

8/13/14 DRY --

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
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TABLE C-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-1 7/23/08 DRY 472.82 --

(cont.) 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

8/2/10 33.96 472.64(c) 438.68

11/2/10 37.46 435.18

2/1/11 33.01 439.63

4/25/11 28.23 444.41

8/3/11 31.85 440.79

10/10/11 31.60 441.04

1/31/12 35.43 437.21

5/7/12 34.70 437.94

8/6/12 36.59 436.05

11/12/12 37.00 435.64

2/12/13 31.96 440.68

4/22/13 33.71 438.93

8/21/13 35.86 436.78

11/7/13 34.65 437.99

1/21/14 33.38 439.26

6/10/14 DRY --

8/13/14 DRY --

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

5/17/07 33.28 439.65
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TABLE C-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 8/2/07 39.35 472.93 433.58

(cont.) 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 --

12/8/09 40.08 432.85

2/11/10 NM --

5/3/10 31.85 441.08

8/2/10 33.57 472.78(c) 439.21

11/2/10 37.35 435.43

2/1/11 32.79 439.99

4/25/11 28.30 444.48

8/3/11 31.59 441.19

10/10/11 32.14 440.64

1/31/12 34.32 438.46

5/7/12 34.41 438.37

8/6/12 36.00 436.78

11/12/12 36.25 436.53

2/12/13 31.81 440.97

4/22/13 33.70 439.08

8/21/13 35.43 437.35

11/7/13 34.50 438.28

1/21/14 33.25 439.53

6/10/14 DRY --

8/13/14 DRY --

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
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TABLE C-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-1 4/27/09 41.74 472.85 431.11

(cont.) 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

8/2/10 34.76 438.09

11/2/10 37.49 435.36

2/1/11 32.83 440.02

4/25/11 27.96 444.89

8/3/11 31.96 440.89

10/10/11 34.40 438.45

1/31/12 39.39 433.46

5/7/12 36.35 436.50

8/6/12 40.60 432.25

11/12/12 39.29 433.56

2/12/13 31.63 441.22

4/22/13 33.72 439.13

6/24/13 35.08 437.77

8/21/13 35.90 436.95

11/7/13 34.79 438.06

1/21/14 33.57 439.28

6/10/14 41.71 431.14

8/13/14 51.02 421.83

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

8/2/10 37.72 433.89
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TABLE C-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-2 11/2/10 40.50 471.61 431.11

(cont.) 2/1/11 35.66 435.95

4/25/11 30.69 440.92

8/3/11 35.00 436.61

10/10/11 37.44 434.17

1/31/12 42.19 429.42

5/7/12 39.10 432.51

8/6/12 43.90 427.71

11/12/12 42.25 429.36

2/12/13 34.35 437.26

4/22/13 36.70 434.91

6/25/13 36.94 434.67

8/21/13 37.85 433.76

11/7/13 36.94 434.67

1/21/14 35.59 436.02

6/10/14 43.35 428.26

8/13/14 52.02 419.59

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

2/11/09 51.96 418.37

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

8/2/10 35.59 434.74

11/2/10 40.00 430.33

2/1/11 35.50 434.83

4/25/11 30.45 439.88

8/3/11 34.71 435.62

10/10/11 37.00 433.33

1/31/12 42.10 428.23
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TABLE C-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 5/7/12 38.70 470.33 431.63

(cont.) 8/6/12 43.26 427.07

11/12/12 41.48 428.85

2/12/13 33.87 436.46

4/22/13 36.10 434.23

6/25/13 37.39 432.94

8/21/13 38.38 431.95

11/7/13 36.85 433.48

1/21/14 35.32 435.01

6/10/14 44.03 426.30

8/13/14 54.13 416.20

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

8/2/10 36.94 431.54

11/2/10 39.50 428.98

2/1/11 35.11 433.37

4/25/11 30.12 438.36

8/3/11 34.54 433.94

10/10/11 36.60 431.88

1/31/12 42.10 426.38

5/7/12 38.26 430.22

8/6/12 42.80 425.68

11/12/12 40.86 427.62

2/12/13 33.29 435.19

4/22/13 35.90 432.58

8/21/13 38.30 430.18
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TABLE C-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-4 11/7/13 36.45 468.48 432.03

(cont.) 1/21/14 35.99 432.49

6/10/14 44.63 423.85

8/13/14 54.37 414.11

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

8/2/10 37.56 434.30

11/2/10 40.00 431.86

2/1/11 35.57 436.29

4/25/11 30.59 441.27

8/3/11 34.64 437.22

10/10/11 37.00 434.86

1/31/12 42.31 429.55

5/7/12 38.98 432.88

8/6/12 46.32 425.54

11/12/12 41.65 430.21

2/12/13 34.10 437.76

4/22/13 36.52 435.34

6/25/13 37.42 434.44

8/21/13 38.35 433.51

11/7/13 36.97 434.89

1/21/14 34.45 437.41

6/10/14 43.51 428.35

8/13/14 51.13 420.73

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

8/2/10 38.35 433.42

11/2/10 40.09 431.68

2/1/11 36.35 435.42

4/25/11 31.32 440.45

8/3/11 35.63 436.14
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TABLE C-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-6 10/10/11 38.09 471.77 433.68

(cont.) 1/31/12 42.69 429.08

5/7/12 39.82 431.95

8/6/12 44.50 427.27

11/12/12 42.95 428.82

2/12/13 34.96 436.81

4/22/13 37.29 434.48

6/25/13 38.55 433.22

8/21/13 39.55 432.22

11/7/13 38.24 433.53

1/21/14 37.03 434.74

6/10/14 44.40 427.37

8/13/14 52.71 419.06

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

8/2/10 37.82 432.25

11/2/10 40.42 429.65

2/1/11 35.76 434.31

4/25/11 30.82 439.25

8/3/11 35.19 434.88

10/10/11 37.55 432.52

1/31/12 42.35 427.72

5/7/12 39.30 430.77

8/6/12 44.02 426.05

11/12/12 42.43 427.64

2/12/13 34.54 435.53

4/22/13 36.80 433.27

6/25/13 38.44 431.63

8/21/13 39.91 430.16

11/7/13 38.25 431.82

1/21/14 36.70 433.37
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TABLE C-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-7 6/10/14 44.67 470.07 425.40

(cont.) 8/13/14 53.47 416.60

DW-8 4/25/11 27.23 472.31 445.08

8/3/11 31.14 441.17

10/10/11 33.41 438.90

1/31/12 38.69 433.62

5/7/12 35.52 436.79

8/6/12 39.61 432.70

11/12/12 38.00 434.31

2/12/13 30.46 441.85

4/22/13 32.66 439.65

6/24/13 33.87 438.44

8/21/13 34.43 437.88

11/7/13 33.54 438.77

1/21/14 33.03 439.28

6/10/14 40.60 431.71

8/13/14 50.56 421.75

DW-9 6/14/12 40.85 469.80 428.95

8/6/12 43.65 426.15

11/12/12 42.05 427.75

2/12/13 34.25 435.55

4/22/13 36.39 433.41

6/25/13 38.46 431.34

8/21/13 39.32 430.48

11/7/13 37.76 432.04

1/21/14 36.26 433.54

6/10/14 44.05 425.75

8/13/14 52.61 417.19

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 --
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TABLE C-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-E 1/17/99 31.36 NM --

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

IP-1 7/23/08 45.49 473.16 427.67

10/13/08 51.30 421.86

5/3/10(f) 33.80 439.36

4/25/11 27.97 473.06(c) 445.09

1/31/12 39.26 433.80

5/7/12 36.18 436.88

8/6/12 40.23 432.83

11/12/12 38.76 434.30

2/12/13 31.25 441.81

4/22/13 33.28 439.78

6/24/13 34.85 438.21

8/21/13 36.10 436.96

11/7/13 35.07 437.99

1/21/14 33.57 439.49

6/10/14 40.90 432.16

8/13/14 49.05 424.01

IP-2 7/23/08 46.83 473.21 426.38

10/13/08 51.40 421.81

5/3/10(f) 32.00 441.21

4/25/11 28.04 473.06(c) 445.02

5/7/12 37.21 435.85

8/6/12 40.78 432.28

11/12/12 39.79 433.27

2/12/13 NM --

4/22/13 33.86 439.20

8/21/13 NM --

11/7/13 NM --

1/21/14 NM --

6/10/14 42.39 430.67

8/13/14 50.26 422.80
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TABLE C-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-3 7/23/08 45.47 472.97 427.50

10/13/08 51.11 421.86

5/3/10(f) 31.68 441.29

4/25/11 28.07 473.05(c) 444.98

5/7/12 36.41 436.64

8/6/12 40.70 432.35

11/12/12 39.41 433.64

2/12/13 NM --

4/22/13 34.12 438.93

8/21/13 NM --

11/7/13 NM --

1/21/14 NM --

6/10/14 42.35 430.70

8/13/14 50.90 422.15

IP-4 7/23/08 44.55 473.02 428.47

10/13/08 50.89 422.13

5/3/10(f) 31.61 441.41

4/25/11 27.93 473.10(c) 445.17

5/7/12 36.30 436.80

8/6/12 40.67 432.43

11/12/12 39.15 433.95

2/12/13 NM --

4/22/13 33.76 439.34

8/21/13 NM --

11/7/13 NM --

1/21/14 NM --

6/10/14 41.83 431.27

8/13/14 51.08 422.02

IP-5 7/23/08 44.70 473.06 428.36

10/13/08 51.06 422.00

5/3/10(f) 31.60 441.46

4/25/11 27.80 473.05(c) 445.25

5/7/12 36.90 436.15
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TABLE C-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 8/6/12 40.65 473.05 432.40

(cont.) 11/12/12 39.16 433.89

2/12/13 NM --

4/22/13 33.78 439.27

6/24/13 35.08 437.97

8/21/13 NM --

11/7/13 34.68 438.37

1/21/14 33.14 439.91

6/10/14 41.75 431.30

8/13/14 50.95 422.10

IP-6 7/23/08 49.91 472.73 422.82

10/13/08 55.63 417.10

5/3/10(f) 34.98 437.75

4/25/11 30.60 472.43(c) 441.83

5/7/12 39.70 432.73

8/6/12 44.44 427.99

11/12/12 42.67 429.76

2/12/13 NM --

4/22/13 37.05 435.38

8/21/13 NM --

11/7/13 NM --

1/21/14 NM --

6/10/14 45.71 426.72

8/13/14 55.68 416.75

IP-7 7/23/08 51.45 472.86 421.41

10/13/08 57.23 415.63

5/3/10(f) 35.75 437.11

4/25/11 31.51 472.43(c) 440.92

5/7/12 41.87 430.56

8/6/12 45.63 426.80

11/12/12 43.87 428.56

2/12/13 NM --

4/22/13 38.34 434.09
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TABLE C-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-7 8/21/13 NM 472.43 --

(cont.) 11/7/13 NM --

1/21/14 NM --

6/10/14 46.70 425.73

8/13/14 57.10 415.33

IP-8 12/16/08 50.48 473.13 422.65

5/3/10(f) 33.34 439.79

4/25/11 28.07 473.22(c) 445.15

1/31/12 39.45 433.77

5/7/12 36.25 436.97

8/6/12 40.32 432.90

11/12/12 39.10 434.12

2/12/13 31.59 441.63

4/22/13 33.75 439.47

8/21/13 36.69 436.53

11/7/13 34.58 438.64

1/21/14 33.42 439.80

6/10/14 41.72 431.50

8/13/14 51.10 422.12

IP-9 12/16/08 52.51 473.47 420.96

5/3/10(f) 31.79 441.68

4/25/11 27.84 473.35(c) 445.51

1/31/12 39.37 433.98

5/7/12 37.03 436.32

8/6/12 40.30 433.05

11/12/12 38.77 434.58

2/12/13 31.25 442.10

4/22/13 33.85 439.50

8/21/13 35.50 437.85

11/7/13 33.96 439.39

1/21/14 32.78 440.57

6/10/14 40.65 432.70

8/13/14 50.45 422.90
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TABLE C-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-10 2/11/09 48.77 473.78 425.01

5/3/10(f) 32.23 441.55

4/25/11 27.79 473.88(c) 446.09

1/31/12 39.24 434.64

5/7/12 36.24 437.64

8/6/12 40.36 433.52

11/12/12 38.99 434.89

2/12/13 31.18 442.70

4/22/13 33.40 440.48

6/24/13 34.87 439.01

8/21/13 35.55 438.33

11/7/13 34.41 439.47

1/21/14 33.11 440.77

6/10/14 42.15 431.73

8/13/14 51.80 422.08

(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)     Wells were resurveyed by Cross Land Surveying, Inc., per AB 2886 requirements, on 19 October 2010
         after remediation system construction. Benchmark K2-741, elevation is 467.835 feet above MSL.
(d)     Depth of groundwater assumed to be below screened interval; well had 6 inches or less of water.
(e)     NM - Not measured.
(f)      Baseline remediation system values.
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TABLE D-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)

Ethyl-

benzene(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 -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

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

(cont.) 6/10/99 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

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

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 0.80 0.70 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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

10/13/08 730 ND<0.5 ND<0.5 0.68 0.80 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<10 ND<0.5 ND<0.5

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

5/5/10 710 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

8/3/10 1,200 2.4 3.7 22 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

11/3/10 1,100 7.3 34 18 67 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/1/11 200 ND<0.5 ND<0.5 0.81 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

4/25/11 130 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

8/3/11 1,500 2.0 15 44 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

10/11/11 2,300 6.0 30 15 64 ND<0.5 ND<0.5 ND<0.5 ND<0.5 10 ND<50 ND<8 ND<0.5 ND<0.5

1/31/12 1,700 1.6 11 26 89 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<100 ND<0.5 ND<0.5

5/9/12 3,300 2.2 5.5 52 89 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<100 ND<5 ND<0.5 ND<0.5

8/8/12 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

11/12/12 110 ND<0.5 ND<0.5 1.1 3.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 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

4/22/13 240 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

8/21/13 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

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 3 of 51



TABLE D-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)

Ethyl-

benzene(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 11/7/13 4,300 0.82 2.9 76 160 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.) 1/21/14 9,600 2.5 5.2 130 250 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<15 ND<0.5 ND<0.5

6/11/14 2,500 ND<0.5 1.6 27 58 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<10 ND<0.5 ND<0.5

8/13/14 1,300 2.9 3.6 9.3 25 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-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 -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

benzene(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 3900 1200 1400 7800 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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

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

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<1,000 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<1,000 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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

8/3/10 19,000 2,000 150 840 730 280 ND<4 ND<4 4.4 200 ND<400 ND<40 ND<4 ND<4

11/4/10 13,000 2,000 160 420 390 540 ND<4 ND<4 5.7 510 ND<400 ND<40 ND<4 ND<4

2/2/11 10,000 1,600 130 320 410 410 ND<4 ND<4 4.2 410 ND<400 ND<40 ND<4 ND<4

4/28/11 13,000 1,400 100 470 670 450 ND<2.5 ND<2.5 4.6 200 ND<250 ND<50 ND<2.5 ND<2.5

8/4/11 16,000 1,900 200 430 820 660 ND<3 ND<3 5.7 420 ND<1,500 ND<30 ND<3 ND<3

10/11/11 7,000 810 110 200 430 370 ND<1.5 ND<1.5 3.3 170 ND<250 ND<15 ND<1.5 ND<1.5

2/1/12 14,000 1,200 130 440 650 340 ND<2.5 ND<2.5 5.4 170 ND<800 ND<25 ND<2.5 ND<2.5

5/11/12 14,000 1,200 140 490 1,000 220 ND<2.5 ND<2.5 2.7 120 ND<250 ND<25 ND<2.5 ND<2.5

8/8/12 15,000 720 120 460 580 140 ND<2.5 ND<2.5 2.6 70 ND<250 ND<25 ND<2.5 ND<2.5

11/14/12 5,700 480 30 96 300 200 ND<0.9 ND<0.9 1.8 110 ND<200 ND<9 ND<0.9 ND<0.9

2/13/13 270 29 4.4 8.9 19 7.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/23/13 430 10 2.2 3.8 8.5 13 ND<0.5 ND<0.5 ND<0.5 6.6 ND<50 ND<8 ND<0.5 ND<0.5

6/24/13 1,700 7.2 0.91 12 16 9.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/21/13 11,000 560 30 430 440 88 ND<0.5 ND<0.5 1.0 48 ND<50 ND<8 ND<0.5 ND<0.5

11/7/13 4,700 140 7.5 160 170 28 ND<0.9 ND<0.9 ND<0.9 22 ND<90 ND<9 ND<0.9 ND<0.9

1/22/14 3,000 140 9.0 68 92 43 ND<0.5 ND<0.5 ND<0.5 36 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 6,900 520 40 300 320 120 ND<0.5 ND<0.5 1.4 100 ND<80 ND<25 ND<0.5 ND<0.5

8/14/14 10,000 1,500 41 380 300 240 ND<0.5 ND<0.5 2.6 160 ND<300 ND<20 ND<0.5 ND<0.5

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 -- -- -- -- -- -- -- -- --

10/6/93 740 57 110 24 120 -- -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

benzene(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 1/13/94 83 2.6 0.67 0.78 4.2 -- -- -- -- -- -- -- -- --

(cont.) 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 0.50 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 D-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)

Ethyl-

benzene(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 1.0 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

8/3/10 74 2.4 5.5 0.96 8.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/3/10 ND<50 ND<0.5 2.5 ND<0.5 3.8 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/1/11 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

4/25/11 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

8/4/11 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

10/10/11 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

1/31/12 ND<50 ND<0.5 0.67 7.1 3.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/7/12 74 ND<0.5 0.56 1.9 7.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/6/12 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

11/12/12 170 ND<0.5 0.83 4.1 15 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 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

4/22/13 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

8/22/13 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

11/7/13 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

1/22/14 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 D-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)

Ethyl-

benzene(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 6/11/14 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.) 8/13/14 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-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 -- --

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

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 10 of 51



TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 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

2/1/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/26/11 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

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/11/11 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/7/12 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

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/12 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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/21/14 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 D-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)

Ethyl-

benzene(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 6/11/14 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.) 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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 -- -- -- -- -- -- -- --

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

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 -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

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

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

3/13/00 270 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

5/10/04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE D-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)

Ethyl-

benzene(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 5/2/05 120 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

(cont.) 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 0.60 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 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 100 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

2/2/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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 4/25/11 190 ND<0.5 ND<0.5 0.80 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.) 8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/10/11 160 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 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

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/12 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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/21/14 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

6/11/14 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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 -- -- -- -- -- -- -- -- --

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

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 -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

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

(cont.) 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 -- -- -- -- -- -- -- --

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

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 -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

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

(cont.) 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<1,000 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<1,000 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 -- --

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

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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<1,000 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

8/3/10 21,000 2,700 120 690 250 730 ND<5 ND<5 7.4 480 ND<500 ND<50 ND<5 ND<5

11/2/10 12,000 1,600 57 410 120 240 ND<2.5 ND<2.5 2.7 160 ND<250 ND<25 ND<2.5 ND<2.5

2/2/11 15,000 1,600 89 460 150 350 ND<2.5 ND<2.5 3.7 310 ND<250 ND<25 ND<2.5 ND<2.5

4/27/11 8,500 870 28 180 67 1,200 ND<2.5 ND<2.5 10 1,100 ND<250 ND<25 ND<2.5 ND<2.5

8/4/11 6,300 600 17 58 16 650 ND<1.5 ND<1.5 7.8 1,000 ND<600 ND<15 ND<1.5 ND<1.5

10/11/11 10,000 1,000 60 160 66 370 ND<2.5 ND<2.5 3.1 860 ND<250 ND<25 ND<2.5 ND<2.5

1/31/12 5,200 370 6.7 5.1 12 84 ND<0.9 ND<0.9 ND<0.9 1,500 ND<90 ND<10 ND<0.9 ND<0.9

5/10/12 11,000 1,200 60 140 69 150 ND<0.9 ND<0.9 ND<2 290 ND<250 ND<9 ND<0.9 ND<0.9

8/8/12 12,000 1,200 31 69 47 170 ND<2.5 ND<2.5 ND<2.5 440 ND<250 ND<25 ND<2.5 ND<2.5

11/14/12 17,000 1,600 68 120 96 190 ND<2.5 ND<2.5 ND<2.5 86 ND<500 ND<25 ND<2.5 ND<2.5

2/14/13 12,000 1,400 42 230 56 200 ND<2.5 ND<2.5 2.5 100 ND<250 ND<25 ND<2.5 ND<2.5

4/24/13 8,600 880 22 89 25 190 ND<1.5 ND<1.5 2.7 700 ND<400 ND<15 ND<1.5 ND<1.5

6/25/13 6,800 350 7.0 26 9.3 81 ND<0.9 ND<0.9 1.0 280 ND<800 ND<9 ND<0.9 ND<0.9

8/22/13 14,000 1,500 59 290 150 110 ND<1.5 ND<1.5 ND<1.5 93 ND<400 ND<15 ND<1.5 ND<1.5

11/7/13 12,000 1,200 62 190 81 100 ND<2.5 ND<2.5 ND<2.5 66 ND<250 ND<25 ND<2.5 ND<2.5

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 18 of 51



TABLE D-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)

Ethyl-

benzene(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 1/22/14 15,000 1,100 37 120 52 110 ND<2.5 ND<2.5 ND<2.5 190 ND<250 ND<25 ND<2.5 ND<2.5

(cont.) 6/10/14 11,000 860 20 50 20 120 ND<1.5 ND<1.5 ND<1.5 280 ND<150 ND<15 ND<1.5 ND<1.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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 -- -- -- -- -- -- -- --

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

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 -- -- -- -- -- -- -- --
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TABLE D-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)

Ethyl-

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

(cont.) 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 0.70 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 0.80 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

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

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

S:\Tesoro\01LV\Tbl\TBL048_3Q14   10/15/2014 Page 20 of 51



TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 2,100 4.6 1.3 16 3.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE D-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)

Ethyl-

benzene(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 2/2/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 4/26/11 1,200 3.3 0.59 1.6 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

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/10/11 1,900 3.5 1.2 0.79 1.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/31/12 1,700 1.5 0.55 6.0 1.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/9/12 1,600 1.4 0.79 1.4 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

8/7/12 1,500 1.0 ND<0.5 0.51 0.65 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/13/12 690 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

2/12/13 860 1.0 ND<0.5 2.3 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

4/23/13 720 0.65 0.61 1.0 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

6/24/13 1,700 1.3 ND<0.5 2.7 2.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/21/13 880 0.54 ND<0.5 1.7 0.82 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 330 ND<0.5 ND<0.5 0.51 0.73 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 1,000 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

6/10/14 1,000 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<80 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

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

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 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

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

4/25/11 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 D-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)

Ethyl-

benzene(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 8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 10/10/11 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/7/12 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

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/12 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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 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

6/25/13 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

8/22/13 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

11/7/13 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

1/22/14 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

6/11/14 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 80 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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 0.80 0.80 2.1 ND<0.5 ND<0.5 ND<0.5 5.9 ND<50 ND<5 ND<0.5 ND<0.5

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

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 430 1.1 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

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

4/26/11 1,300 14 ND<0.5 2.8 0.71 23 ND<0.5 ND<0.5 ND<0.5 26 ND<50 ND<5 ND<0.5 ND<0.5

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/11/11 470 ND<0.5 ND<0.5 ND<0.5 ND<0.5 3.0 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 D-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)

Ethyl-

benzene(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 1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 5/8/12 2,500 12 1.1 9.0 3.0 7.4 ND<0.5 ND<0.5 ND<0.5 8.8 ND<50 ND<5 ND<0.5 ND<0.5

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/13/12 740 ND<0.5 ND<0.5 ND<0.5 ND<0.5 4.2 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 1,900 4.5 0.75 1.7 1.0 3.4 ND<0.5 ND<0.5 ND<0.5 5.0 ND<50 ND<5 ND<0.5 ND<0.5

6/25/13 2,800 20 0.91 3.8 2.7 6.0 ND<0.5 ND<0.5 ND<0.5 29 ND<50 ND<5 ND<0.5 ND<0.5

8/22/13 1,500 20 0.70 1.7 0.84 9.0 ND<0.5 ND<0.5 ND<0.5 40 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 1,400 3.1 ND<0.5 0.70 0.58 4.2 ND<0.5 ND<0.5 ND<0.5 12 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 2,000 2.4 ND<0.5 0.81 0.79 2.7 ND<0.5 ND<0.5 ND<0.5 7.6 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 780 ND<0.5 ND<0.5 ND<0.5 ND<0.5 2.9 ND<0.5 ND<0.5 ND<0.5 5.4 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

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

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/2/10 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

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

4/25/11 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

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/10/11 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/7/12 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 D-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)

Ethyl-

benzene(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 8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 11/12/12 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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 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

6/25/13 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

8/21/13 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

11/7/13 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

1/21/14 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

6/10/14 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

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

12/8/09 100,000 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

8/3/10 53,000 2,800 3,800 2,100 10,000 ND<15 ND<15 ND<15 ND<15 ND<70 ND<1,500 ND<150 ND<15 ND<15

11/4/10 59,000 2,100 5,400 1,400 12,000 ND<15 ND<15 ND<15 ND<15 ND<70 ND<1,500 ND<150 ND<15 ND<15

2/2/11 20,000 210 610 560 3,600 ND<5 ND<5 ND<5 ND<5 38 ND<500 ND<50 ND<5 ND<5

4/28/11 20,000 300 920 450 4,300 ND<5 ND<5 ND<5 ND<5 ND<25 ND<500 ND<50 ND<5 ND<5

8/4/11 15,000 96 370 240 2,800 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

10/25/11 18,000 130 500 319 2,900 ND<0.5 ND<0.5 ND<0.5 ND<0.5 18 ND<50 ND<10 ND<0.5 ND<0.5

2/1/12 13,000 380 710 83 2,400 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<250 ND<50 ND<2.5 ND<2.5
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TABLE D-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)

Ethyl-

benzene(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 5/11/12 1,100 3.8 15 6.7 150 0.52 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

(cont.) 8/7/12 10,000 54 83 270 1,400 2.3 ND<0.5 ND<0.5 ND<0.5 10 ND<50 ND<5 ND<0.5 ND<0.5

11/13/12 1,100 5.7 4.1 15 86 1.6 ND<0.5 ND<0.5 ND<0.5 6.1 ND<50 ND<5 ND<0.5 ND<0.5

2/13/13 6,400 28 72 160 860 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

4/24/13 5,800 16 18 140 640 ND<0.9 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

6/24/13 8,000 24 34 190 830 ND<0.9 ND<0.9 ND<0.9 ND<0.9 5.8 ND<90 ND<9 ND<0.9 ND<0.9

8/22/13 9,600 26 32 260 940 ND<0.9 ND<0.9 ND<0.9 ND<0.9 8.6 ND<200 ND<20 ND<0.9 ND<0.9

11/7/13 8,800 50 54 380 1,000 ND<1.5 ND<1.5 ND<1.5 ND<1.5 12 ND<150 ND<15 ND<1.5 ND<1.5

1/22/14 15,000 44 45 390 910 ND<1.5 ND<1.5 ND<1.5 ND<1.5 7.7 ND<150 ND<15 ND<1.5 ND<1.5

6/10/14 660 3.7 1.2 7.0 5.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-12 6/14/12 6,900 8.5 2.2 96 22 ND<0.9 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

8/8/12 6,000 10 2.2 100 12 ND<0.9 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

11/14/12 5,500 6.8 2.0 67 13 ND<0.9 ND<0.9 ND<0.9 ND<0.9 ND<5 ND<90 ND<9 ND<0.9 ND<0.9

2/13/13 2,500 7.6 1.3 26 3.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/24/13 1,400 2.2 0.78 7.7 1.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<100 ND<20 ND<0.5 ND<0.5

6/25/13 4,400 8.8 5.2 26 13 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/22/13 4,500 15 2.4 33 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 4,600 15 2.4 47 13 0.50 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 3,400 4.3 1.5 12 2.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/10/14 4,500 10 2.9 67 13 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE D-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)

Ethyl-

benzene(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-2 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

(cont.) 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 6.1 170 130 1,300 ND<2.5 ND<2.5 12 1,700 ND<250 ND<25 ND<2.5 ND<2.5

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/4/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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-2 2/2/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 4/28/11 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

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/10/11 ND<50 ND<0.5 ND<0.5 ND<0.5 0.51 0.79 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/7/12 ND<50 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

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/12 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

2/12/13 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

4/24/13 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/22/14 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

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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

5/6/10 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/4/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/25/11 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

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/10/11 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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 11/12/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/22/14 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

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

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

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
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TABLE D-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)

Ethyl-

benzene(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 8/4/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 14,000 1,000 270 280 1,600 4,500 ND<8 ND<8 28 4,800 ND<800 ND<80 ND<8 ND<8

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

4/28/11 6,600 350 64 170 730 2,600 ND<5 ND<5 15 1,400 ND<500 ND<50 ND<5 ND<5

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/11/11 2,000 32 4.3 49 220 1,500 ND<3 ND<3 9.7 1,000 ND<800 ND<30 ND<3 ND<3

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/8/12 590 1.6 ND<0.5 7.1 22 28 ND<0.5 ND<0.5 ND<0.5 27 ND<80 ND<5 ND<0.5 ND<0.5

8/7/12 2,800 24 3.7 74 68 110 ND<0.5 ND<0.5 0.94 62 ND<400 ND<5 ND<0.5 ND<0.5

11/13/12 180 2.3 0.63 4.7 2.3 17 ND<0.5 ND<0.5 ND<0.5 9.6 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 160 ND<0.5 ND<0.5 3.6 6.0 3.3 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/24/13 2,000 35 21 22 180 76 ND<0.5 ND<0.5 0.70 33 ND<50 ND<5 ND<0.5 ND<0.5

8/22/13 3,500 28 3.8 35 11 100 ND<0.5 ND<0.5 0.98 42 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 2,800 14 1.8 19 7.3 43 ND<0.5 ND<0.5 ND<0.5 25 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 3,400 11 1.4 16 5.2 41 ND<0.5 ND<0.5 ND<0.5 22 ND<50 ND<5 ND<0.5 ND<0.5

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 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 28 510 110 6,400 ND<8 ND<8 64 5,200 ND<12,000 ND<80 ND<8 ND<8

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 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/4/10 4,900 230 82 150 630 980 ND<5 ND<5 6.3 14,000 ND<500 ND<50 ND<5 ND<5

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

4/28/11 130 1.6 ND<0.5 1.5 5.2 350 ND<0.5 ND<0.5 1.3 630 ND<50 ND<5 ND<0.5 ND<0.5

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/11/11 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 120 ND<0.5 ND<0.5 ND<0.5 380 ND<50 ND<5 ND<0.5 ND<0.5

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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 5/7/12 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.) 8/7/12 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 8.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/12 59 ND<0.5 ND<0.5 0.59 0.54 2.8 ND<0.5 ND<0.5 ND<0.5 13 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 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

4/24/13 100 1.2 0.88 1.6 7.4 0.54 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/21/13 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.89 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 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

1/21/14 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

6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

8/2/10 1,400 53 11 67 78 8.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/4/10 ND<50 0.90 ND<0.5 0.70 1.3 0.54 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/2/11 58 1.9 ND<0.5 2.0 2.5 0.52 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/28/11 72 2.2 5.7 2.0 9.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/11 55 0.57 ND<0.5 0.92 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
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TABLE D-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)

Ethyl-

benzene(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-1 10/11/11 180 3.0 1.0 5.1 10 0.77 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 2/1/12 2,500 23 6.4 85 190 3.6 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/9/12 2,000 24 5.6 75 160 2.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/6/12 140 1.7 1.0 3.2 7.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/12/12 250 ND<0.5 ND<0.5 2.7 5.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 ND<50 ND<0.5 ND<0.5 0.54 0.68 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/22/13 ND<50 ND<0.5 ND<0.5 ND<0.5 0.78 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/24/13 12,000 110 66 280 860 13 ND<0.5 ND<0.5 ND<0.5 11 ND<50 ND<5 ND<0.5 ND<0.5

8/21/13 1,100 18 5.8 34 82 5.9 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 5,200 69 13 130 200 18 ND<0.5 ND<0.5 ND<0.5 15 ND<50 ND<8 ND<0.5 ND<0.5

1/22/14 5,000 51 13 98 110 12 ND<0.5 ND<0.5 ND<0.5 11 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 3,600 56 9.4 130 220 18 ND<0.5 ND<0.5 ND<0.5 14 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 1,200 24 1.4 7.2 1.4 12 ND<0.5 ND<0.5 ND<0.5 15 ND<50 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<0.9 ND<0.9

8/2/10 3,800 420 22 21 28 300 ND<0.9 ND<0.9 3.5 600 ND<300 ND<20 ND<0.9 ND<0.9

11/2/10 2,600 230 7.0 11 4.0 300 ND<0.5 ND<0.5 3.3 660 ND<300 ND<8 ND<0.5 ND<0.5
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TABLE D-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)

Ethyl-

benzene(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-2 2/1/11 3,300 220 6.8 18 10 210 ND<0.5 ND<0.5 2.7 620 ND<300 ND<5 ND<0.5 ND<0.5

(cont.) 4/27/11 1,900 78 2.6 2.6 5.6 200 ND<0.5 ND<0.5 2.2 590 ND<300 ND<5 ND<0.5 ND<0.5

8/4/11 4,400 420 10 24 13 160 ND<0.5 ND<0.5 2.1 500 ND<100 ND<10 ND<0.5 ND<0.5

10/11/11 2,700 110 5.0 4.0 11 170 ND<0.5 ND<0.5 1.9 440 ND<100 ND<5 ND<0.5 ND<0.5

1/31/12 4,400 220 7.0 15 8.9 130 ND<0.5 ND<0.5 1.2 400 ND<50 ND<5 ND<0.5 ND<0.5

5/10/12 2,200 140 8.6 0.63 15 98 ND<0.5 ND<0.5 1.1 430 ND<200 ND<8 ND<0.5 ND<0.5

8/7/12 4,000 360 8.9 14 15 110 ND<0.5 ND<0.5 1.2 380 ND<400 ND<5 ND<0.5 ND<0.5

11/14/12 4,000 190 7.8 13 13 120 ND<0.5 ND<0.5 1.3 390 ND<200 ND<5 ND<0.5 ND<0.5

2/13/13 6,400 500 18 60 19 140 ND<0.5 ND<0.5 1.6 510 ND<400 ND<8 ND<0.5 ND<0.5

4/24/13 4,500 320 7.2 26 9.5 100 ND<0.5 ND<0.5 1.3 370 ND<80 ND<5 ND<0.5 ND<0.5

6/25/13 4,900 250 6.2 58 26 100 ND<0.5 ND<0.5 1.2 400 ND<50 ND<8 ND<0.5 ND<0.5

8/22/13 8,300 600 23 96 42 240 ND<0.5 ND<0.5 2.5 500 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 6,500 520 18 57 17 150 ND<0.9 ND<0.9 2.2 310 ND<90 ND<9 ND<0.9 ND<0.9

1/22/14 8,500 490 14 55 15 150 ND<0.9 ND<0.9 1.9 380 ND<300 ND<9 ND<0.9 ND<0.9

6/11/14 4,400 330 6.5 26 7.3 100 ND<0.5 ND<0.5 1.3 390 ND<200 ND<5 ND<0.5 ND<0.5

8/14/14 3,000 170 3.0 5.8 2.7 58 ND<0.5 ND<0.5 0.76 410 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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
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TABLE D-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)

Ethyl-

benzene(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 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

(cont.) 8/2/10 640 4.0 ND<0.5 5.3 3.9 0.59 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/3/10 170 0.85 ND<0.5 ND<0.5 0.59 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/1/11 60 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

4/27/11 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

8/4/11 310 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

10/10/11 120 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

1/31/12 1,300 1.0 ND<0.5 19 15 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/12 750 1.2 ND<0.5 5.4 4.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

8/6/12 900 0.56 ND<0.5 7.0 4.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/13/12 410 ND<0.5 ND<0.5 1.7 2.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 120 ND<0.5 ND<0.5 1.2 0.50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/23/13 66 ND<0.5 2.3 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

6/25/13 5,600 1.1 1.1 120 76 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/21/13 840 1.4 ND<0.5 3.2 1.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 960 ND<0.5 ND<0.5 5.1 2.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 860 ND<0.5 ND<0.5 3.0 1.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 1,900 0.64 ND<0.5 23 9.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<80 ND<5 ND<0.5 ND<0.5

8/13/14 430 5.3 ND<0.5 1.4 0.71 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-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
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TABLE D-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)

Ethyl-

benzene(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-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

(cont.) 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

8/3/10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/3/10 ND<50 0.70 4.0 0.59 5.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

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

4/26/11 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

8/4/11 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

10/10/11 ND<50 ND<0.5 0.67 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

5/7/12 ND<50 ND<0.5 ND<0.5 ND<0.5 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

8/6/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/12/12 ND<50 ND<0.5 ND<0.5 0.70 1.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 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

1/21/14 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

6/11/14 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 53 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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TABLE D-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)

Ethyl-

benzene(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-5 8/2/10 12,000 240 9.4 350 280 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.) 11/2/10 5,000 120 3.6 68 35 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

2/1/11 3,800 70 2.5 37 18 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

4/27/11 710 8.0 ND<0.5 4.3 2.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/4/11 6,100 76 3.7 110 97 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

10/10/11 6,800 59 4.7 140 150 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

1/31/12 8,200 130 5.9 170 180 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<200 ND<1.5 ND<1.5

5/10/12 11,000 100 6.8 320 380 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<20 ND<1.5 ND<1.5

8/8/12 14,000 84 11 480 590 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

11/14/12 8,800 24 2.5 110 140 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

2/13/13 4,400 65 5.4 110 110 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<10 ND<0.5 ND<0.5

4/24/13 3,000 32 2.5 38 31 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

6/25/13 120,000 120 ND<4 1,400 2,200 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<200 ND<4 ND<4

8/22/13 22,000 58 11 770 1,200 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

11/7/13 26,000 62 12 1,000 1,400 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

1/22/14 17,000 66 6.1 440 470 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<400 ND<40 ND<2.5 ND<2.5

6/11/14 18,000 53 4.3 340 410 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<40 ND<4 ND<4

8/14/14 15,000 60 5.0 330 570 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

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

8/2/10 4,500 13 4.4 54 14 5.9 ND<0.5 ND<0.5 ND<0.5 12 ND<50 ND<8 ND<0.5 ND<0.5

11/2/10 5,200 20 4.2 47 13 8.9 ND<0.9 ND<0.9 ND<0.9 26 ND<90 ND<9 ND<0.9 ND<0.9

2/1/11 4,000 11 2.9 32 11 6.0 ND<0.5 ND<0.5 ND<0.5 16 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE D-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)

Ethyl-

benzene(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-6 4/27/11 3,100 8.8 2.4 12 8.2 6.2 ND<0.5 ND<0.5 ND<0.5 19 ND<50 ND<8 ND<0.5 ND<0.5

(cont.) 8/4/11 2,900 4.2 0.95 6.0 4.9 6.5 ND<0.5 ND<0.5 ND<0.5 24 ND<50 ND<8 ND<0.5 ND<0.5

10/10/11 1,500 4.1 3.3 3.0 3.3 4.9 ND<0.5 ND<0.5 ND<0.5 20 ND<50 ND<5 ND<0.5 ND<0.5

1/31/12 4,700 13 2.4 51 12 8.1 ND<0.5 ND<0.5 ND<0.5 28 ND<50 ND<80 ND<0.5 ND<0.5

5/10/12 2,600 7.8 1.6 12 5.2 4.6 ND<0.5 ND<0.5 ND<0.5 17 ND<50 ND<5 ND<0.5 ND<0.5

8/6/12 4,500 15 3.2 41 8.3 6.2 ND<0.5 ND<0.5 ND<0.5 20 ND<50 ND<8 ND<0.5 ND<0.5

11/14/12 3,000 5.4 1.8 11 4.7 2.1 ND<0.5 ND<0.5 ND<0.5 6.8 ND<50 ND<5 ND<0.5 ND<0.5

2/12/13 4,600 25 4.0 53 8.7 10 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<9 ND<0.5 ND<0.5

4/24/13 1,000 2.9 1.1 2.1 0.98 1.8 ND<0.5 ND<0.5 ND<0.5 6.2 ND<50 ND<5 ND<0.5 ND<0.5

6/25/13 7,000 23 3.0 80 13 9.0 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<5 ND<0.5 ND<0.5

8/22/13 5,700 28 3.4 80 11 12 ND<0.5 ND<0.5 ND<0.5 37 ND<90 ND<8 ND<0.5 ND<0.5

11/7/13 2,400 14 1.7 5.6 3.1 10 ND<0.5 ND<0.5 ND<0.5 35 ND<80 ND<5 ND<0.5 ND<0.5

1/22/14 3,000 6.8 0.98 3.6 2.9 10 ND<0.5 ND<0.5 ND<0.5 36 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 5,400 19 3.0 39 5.6 9.2 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<8 ND<0.5 ND<0.5

8/14/14 4,300 16 2.9 29 6.0 6.8 ND<0.5 ND<0.5 ND<0.5 34 ND<50 ND<10 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

8/3/10 3,500 280 13 49 30 130 ND<0.5 ND<0.5 1.3 220 ND<50 ND<5 ND<0.5 ND<0.5

11/4/10 660 30 1.2 5.0 3.3 130 ND<0.5 ND<0.5 1.2 220 ND<50 ND<5 ND<0.5 ND<0.5

2/2/11 760 43 1.8 9.4 4.0 91 ND<0.5 ND<0.5 0.76 160 ND<50 ND<5 ND<0.5 ND<0.5

4/27/11 1,600 120 4.6 4.2 6.7 95 ND<0.5 ND<0.5 1.0 170 ND<200 ND<5 ND<0.5 ND<0.5

8/4/11 1,400 83 2.5 4.4 5.2 97 ND<0.5 ND<0.5 0.96 160 ND<80 ND<5 ND<0.5 ND<0.5

10/11/11 400 45 1.1 0.80 1.6 90 ND<0.5 ND<0.5 0.89 180 ND<50 ND<5 ND<0.5 ND<0.5
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TABLE D-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)

Ethyl-

benzene(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-7 1/31/12 7,800 380 14 170 59 120 ND<0.5 ND<0.5 1.3 300 ND<150 ND<50 ND<0.5 ND<0.5

(cont.) 5/10/12 940 47 1.6 6.1 5.2 120 ND<0.5 ND<0.5 1.1 280 ND<50 ND<5 ND<0.5 ND<0.5

8/6/12 1,200 33 2.5 8.0 8.4 80 ND<0.5 ND<0.5 0.83 250 ND<300 ND<5 ND<0.5 ND<0.5

11/13/12 6,500 340 11 45 22 51 ND<0.5 ND<0.5 0.56 160 ND<80 ND<8 ND<0.5 ND<0.5

2/13/13 970 78 3.0 10 2.7 18 ND<0.5 ND<0.5 ND<0.5 56 ND<50 ND<5 ND<0.5 ND<0.5

4/23/13 3,300 230 9.2 22 10 50 ND<0.5 ND<0.5 0.55 160 ND<50 ND<5 ND<0.5 ND<0.5

6/25/13 27,000 590 32 960 640 100 ND<0.5 ND<0.5 0.95 330 ND<80 ND<20 ND<4 ND<0.5

8/22/13 15,000 420 18 520 320 96 ND<2.5 ND<2.5 ND<2.5 310 ND<250 ND<25 ND<2.5 ND<2.5

11/7/13 9,700 260 8.4 200 63 52 ND<1.5 ND<1.5 ND<1.5 170 ND<150 ND<15 ND<1.5 ND<1.5

1/22/14 15,000 380 15 430 200 77 ND<1.5 ND<1.5 ND<1.5 230 ND<150 ND<15 ND<1.5 ND<1.5

6/11/14 12,000 380 13 370 190 79 ND<1.5 ND<1.5 ND<1.5 240 ND<150 ND<15 ND<1.5 ND<1.5

8/14/14 2,400 110 3.2 30 17 37 ND<0.5 ND<0.5 ND<0.5 190 ND<50 ND<5 ND<0.5 ND<0.5

DW-8 4/28/11 72,000 5,200 10,000 1,900 12,000 ND<10 ND<10 ND<10 ND<10 56 ND<1,000 ND<100 ND<10 ND<10

8/4/11 65,000 2,900 8,100 650 10,000 ND<20 ND<20 ND<20 ND<20 ND<90 ND<2,000 ND<200 ND<20 ND<20

10/25/11 82,000 4,300 10,000 1,900 12,000 ND<4 ND<4 ND<4 ND<4 58 ND<400 ND<40 ND<4 ND<4

2/1/12 52,000 2,500 5,200 1,900 8,200 ND<9 ND<9 ND<9 ND<9 ND<50 ND<900 ND<90 ND<9 ND<9

5/11/12 11,000 500 1,000 300 1,200 ND<2.5 ND<2.5 ND<2.5 ND<2.5 25 ND<250 ND<25 ND<2.5 ND<2.5

8/8/12 52,000 1,900 4,500 1,500 5,900 ND<2.5 ND<2.5 ND<2.5 ND<2.5 58 ND<250 ND<25 ND<2.5 ND<2.5

11/14/12 27,000 580 870 510 3,400 ND<5 ND<5 ND<5 ND<5 ND<25 ND<500 ND<50 ND<5 ND<5

2/14/13 63,000 3,000 5,400 2,000 8,700 ND<5 ND<5 ND<5 ND<5 110 ND<500 ND<150 ND<5 ND<5

4/24/13 5,900 350 370 140 790 ND<0.9 ND<0.9 ND<0.9 ND<0.9 8.0 ND<200 ND<80 ND<0.9 ND<0.9

6/24/13 55,000 2,200 3,200 2,100 7,400 ND<0.9 ND<0.9 ND<0.9 ND<0.9 56 ND<90 ND<50 ND<0.9 ND<0.9

8/22/13 16,000 380 240 500 1,400 ND<2.5 ND<2.5 ND<2.5 ND<2.5 ND<15 ND<250 ND<25 ND<2.5 ND<2.5

11/7/13 56,000 1,800 2,800 2,100 7,900 ND<2.5 ND<2.5 ND<2.5 ND<2.5 37 ND<250 ND<25 ND<2.5 ND<2.5
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TABLE D-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)

Ethyl-

benzene(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-8 1/22/14 40,000 1,100 1,200 1,200 4,300 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7

(cont.) 6/11/14 52,000 2,400 2,100 1,700 6,400 ND<7 ND<7 ND<7 ND<7 67 ND<700 ND<70 ND<7 ND<7

8/14/14 44,000 3,200 1,200 1,700 6,100 ND<7 ND<7 ND<7 ND<7 70 ND<700 ND<70 ND<7 ND<7

DW-9 6/14/12 8,300 89 2.4 21 96 36 ND<1.5 ND<1.5 ND<1.5 80 ND<150 ND<15 ND<1.5 ND<1.5

8/8/12 12,000 310 11 400 110 35 ND<1.5 ND<1.5 ND<1.5 96 ND<150 ND<15 ND<1.5 ND<1.5

11/14/12 10,000 210 7.5 230 65 28 ND<1.5 ND<1.5 ND<1.5 94 ND<150 ND<15 ND<1.5 ND<1.5

2/13/13 7,800 150 9.4 160 28 45 ND<1.5 ND<1.5 ND<1.5 110 ND<150 ND<15 ND<1.5 ND<1.5

4/24/13 3,200 18 1.7 7.8 7.2 21 ND<0.5 ND<0.5 ND<0.5 67 ND<50 ND<5 ND<0.5 ND<0.5

6/25/13 27,000 490 17 1,100 430 30 ND<4 ND<4 ND<4 62 ND<400 ND<40 ND<4 ND<4

8/22/13 19,000 320 13 690 240 28 ND<4 ND<4 ND<4 87 ND<2,000 ND<40 ND<4 ND<4

11/7/13 8,000 120 5.9 100 38 25 ND<1.5 ND<1.5 ND<1.5 73 ND<150 ND<15 ND<1.5 ND<1.5

1/22/14 14,000 180 6.7 200 65 27 ND<1.5 ND<1.5 ND<1.5 77 ND<150 ND<15 ND<1.5 ND<1.5

6/11/14 13,000 380 11 300 81 41 ND<2.5 ND<2.5 ND<2.5 100 ND<250 ND<25 ND<2.5 ND<2.5

8/14/14 9,100 170 10 120 26 24 ND<1.5 ND<1.5 ND<1.5 70 ND<150 ND<15 ND<1.5 ND<1.5

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 0.80 ND<0.5 ND<0.5 0.55 ND<5 -- -- -- -- -- -- -- --

MW-D 1/17/99 5,600 1,600 130 66 220 ND<5 -- -- -- -- -- -- -- --

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 -- -- -- -- -- -- -- --

IP-1 7/23/08 62,000 2,100 6,800 2,700 11,000 16 ND<15 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
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TABLE D-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)

Ethyl-

benzene(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-1 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

(cont.) 4/27/11 24,000 750 2,200 420 4,800 ND<7 ND<7 ND<7 ND<7 ND<40 ND<700 ND<70 ND<7 ND<7

2/1/12 15,000 370 350 600 1,300 ND<2 ND<2 ND<2 ND<2 16 ND<200 ND<20 NS NS

5/9/12 16,000 580 850 800 2,100 ND<2 ND<2 ND<2 ND<2 12 ND<200 ND<20 ND<2 ND<2

8/8/12 12,000 260 190 470 860 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

11/13/12 9,000 170 74 280 540 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

2/13/13 17,000 480 480 690 2,000 ND<2 ND<2 ND<2 ND<2 20 ND<200 ND<20 ND<2 ND<2

4/24/13 9,700 230 160 370 1,200 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

6/24/13 14,000 130 260 280 1,000 ND<2 ND<2 ND<2 ND<2 10 ND<200 ND<20 ND<2 ND<2

8/22/13 23,000 360 430 740 2,300 ND<2 ND<2 ND<2 ND<2 25 ND<200 ND<20 ND<2 ND<2

11/7/13 7,400 70 94 200 400 ND<0.9 ND<0.9 ND<0.9 ND<0.9 14 ND<90 ND<9 ND<0.9 ND<0.9

1/22/14 16,000 190 280 460 1,600 ND<0.9 ND<0.9 ND<0.9 ND<0.9 20 ND<90 ND<10 ND<0.9 ND<0.9

6/10/14 50,000 1,600 4,000 1,200 5,700 ND<9 ND<9 ND<9 ND<9 110 ND<900 ND<90 ND<9 ND<9

8/13/14 24,000 530 980 690 3,100 ND<5 ND<5 ND<5 ND<5 47 ND<500 ND<50 ND<5 ND<5

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

4/26/11 350 8.9 1.7 4.7 5.7 0.90 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/12 340 10 4.8 6.3 13 2.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 160 5.6 3.7 1.3 3.6 1.4 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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 11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 350 2.4 2.4 2.2 5.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 6.4 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/26/11 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

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/22/13 ND<50 0.51 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 580 2.6 1.0 7.2 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/26/11 ND<50 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

5/8/12 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 5.3 ND<0.5 ND<0.5

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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-4 11/12/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 140 ND<0.5 43 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 70 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

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/26/11 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.72 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 ND<50 ND<0.5 4.1 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 180 ND<0.5 ND<0.5 3.0 6.1 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/21/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.60 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/10/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.8 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 1.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 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
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TABLE D-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)

Ethyl-

benzene(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-6 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

(cont.) 4/27/11 ND<50 1.1 0.66 ND<0.5 0.71 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 57 ND<0.5 11 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

6/11/14 70 8.6 ND<0.5 ND<0.5 ND<0.5 3.1 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/27/11 220 8.1 0.69 3.4 1.5 0.95 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

5/8/12 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

8/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/23/13 ND<50 ND<0.5 5.1 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

8/21/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11/7/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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TABLE D-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)

Ethyl-

benzene(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-7 6/11/14 2,100 18 0.77 7.5 2.0 12 ND<0.5 ND<0.5 ND<0.5 82 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/28/11 13,000 620 2,000 240 2,200 ND<3 ND<3 ND<3 ND<3 27 ND<300 ND<30 ND<3 ND<3

2/1/12 67,000 2,900 7,300 1400 11,000 ND<15 ND<15 ND<15 ND<15 ND<70 ND<1,500 ND<150 NS NS

5/9/12 50,000 2,400 4,900 790 8,600 ND<9 ND<9 ND<9 ND<9 ND<50 ND<900 ND<90 ND<9 ND<9

8/8/12 63,000 3,500 6,700 980 7,400 ND<9 ND<9 ND<9 ND<9 65 ND<900 ND<90 ND<9 ND<9

11/14/12 33,000 1,000 2,300 260 4,300 ND<7 ND<7 ND<7 ND<7 47 ND<700 ND<70 ND<7 ND<7

2/14/13 65,000 3,300 7,100 1,600 9,200 ND<7 ND<7 ND<7 ND<7 110 ND<700 ND<150 ND<7 ND<7

4/24/13 33,000 1,700 4,200 430 5,600 ND<6 ND<6 ND<6 ND<6 ND<30 ND<600 ND<60 ND<6 ND<6

8/22/13 19,000 130 440 260 1,900 ND<4 ND<4 ND<4 ND<4 ND<20 ND<400 ND<80 ND<4 ND<4

11/7/13 18,000 400 520 170 1,700 ND<4 ND<4 ND<4 ND<4 23 ND<400 ND<40 ND<4 ND<4

1/22/14 41,000 550 1,600 560 4,200 ND<4 ND<4 ND<4 ND<4 22 ND<400 ND<40 ND<4 ND<4

6/11/14 52,000 1,200 3,300 940 6,400 ND<5 ND<5 ND<5 ND<5 28 ND<500 ND<50 ND<5 ND<5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/28/11 38,000 1,400 4,300 860 6,000 ND<6 ND<6 ND<6 ND<6 38 ND<600 ND<60 ND<6 ND<6

2/1/12 19,000 180 1,200 640 3,100 ND<3 ND<3 ND<3 ND<3 ND<15 ND<300 ND<30 NS NS

5/9/12 10,000 14 180 270 780 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

8/7/12 11,000 22 240 210 880 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

11/13/12 9,800 22 200 150 690 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5

2/13/13 12,000 68 560 280 1,300 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<150 ND<15 ND<1.5 ND<1.5
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TABLE D-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)

Ethyl-

benzene(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-9 4/24/13 8,800 42 480 210 1,100 ND<1.5 ND<1.5 ND<1.5 ND<1.5 11 ND<150 ND<15 ND<1.5 ND<1.5

(cont.) 8/22/13 7,500 14 250 190 1,000 ND<1.5 ND<1.5 ND<1.5 ND<1.5 ND<7 ND<400 ND<15 ND<1.5 ND<1.5

11/7/13 1,100 4.9 30 14 89 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

1/22/14 1,600 1.9 9.7 8.6 16 0.50 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

6/11/14 2,000 ND<0.5 ND<0.5 1.5 2.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

4/26/11 4,300 28 140 110 330 ND<0.5 ND<0.5 ND<0.5 ND<0.5 10 ND<50 ND<8 ND<0.5 ND<0.5

2/1/12 3,200 8.2 4.6 93 2.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 NS NS

5/9/12 3,900 24 38 110 58 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

8/7/12 2,700 15 5.8 31 6.4 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/13/12 2,600 12 7.6 4.7 20 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

2/12/13 6,500 26 270 180 590 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

4/24/13 1,800 12 11 24 81 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

6/24/13 1,500 5.4 1.1 0.76 6.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

8/22/13 1,100 2.2 ND<0.5 ND<0.5 2.3 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

11/7/13 810 2.6 1.7 1.5 7.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/22/14 2,100 7.2 2.7 1.8 7.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5
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TABLE D-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)

Ethyl-

benzene(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-10 6/10/14 2,600 10 1.8 3.4 6.2 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<20 ND<0.5 ND<0.5

(cont.) 8/13/14 1,100 2.9 ND<0.5 0.58 0.92 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

(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), methanol, ethanol, 1,2-dichloroethane (1,2-DCA), and 1,2-dibromoethane (EDB) analyzed by EPA Method 8260; reported in micrograms per liter (µg/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 E 
 

LABORATORY ANALYTICAL REPORTS AND  
CHAIN-OF-CUSTODY FORMS 

  



Orion Environmental
2955 Redondo Ave.
Long Beach, CA  90806

Tesoro - Livermore #67076
F1-140813

Project Name :
Project Number :

Dear Mr. Stromberg,

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 and TNI 2009 standards.

Sincerely,

Scott Stromberg

Report Number : 88919

Date : 08/20/2014

Subject : 7 Water Samples

Troy Turpen

Laboratory Results

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 Environmental Laboratory Accreditation Program (ELAP), 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 20



Subject : 7 Water Samples
Tesoro - Livermore #67076
F1-140813

Project Name :
Project Number :

Case Narrative

Report Number : 88919

Date : 08/20/2014

The Method Reporting Limits for Nitrate as N by EPA method 300.0 have been raised for all samples due
to the high concentrations of other analytes present.    

The Method Reporting Limit for Ethanol has been increased due to the presence of an interfering
compound for samples IP-10 and MW-1.

Matrix Spike/Matrix Spike Duplicate results associated with samples DW-1, DW-3, IP-1, IP-10, and IP-5
for the analyte Sulfate were calculated using data points beyond the calibration range. 

Recoveries for some Matrix Spike/ Matrix Spike Duplicate analytes were outside control limits. This may
indicate a bias for the samples that were spiked.  Since the LCS recoveries were within control limits, no
data are flagged.
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IP-5

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-01Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 10:12
Sulfate 35 0.50 mg/L EPA 300.0 08/14/14 10:12

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/13/14 21:51
< 0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/14 09:39

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:01
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:01
< 0.10Iron, Dissolved 0.10 mg/L EPA 6010B 08/19/14 11:01

Manganese, Dissolved 1.4 0.0050 mg/L EPA 6010B 08/19/14 11:01
Sodium, Dissolved 48 0.50 mg/L EPA 6010B 08/19/14 11:01

< 0.50Benzene 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/18/14 13:47

Methyl-t-butyl ether (MTBE) 1.5 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 13:47
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/14 13:47
< 50Methanol 50 ug/L EPA 8260B 08/18/14 13:47
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/14 13:47

< 50TPH as Gasoline 50 ug/L EPA 8260B 08/18/14 13:47

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 13:47
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 13:47

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 13:47
98.7Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 13:47
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IP-1

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-02Lab Number :
 

< 0.50Nitrate as N 0.50 mg/L EPA 300.0 08/14/14 13:58
Sulfate 360 10 mg/L EPA 300.0 08/14/14 11:32

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/13/14 22:00
< 0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/14 09:39

Arsenic, Dissolved 0.47 0.015 mg/L EPA 6010B 08/20/14 10:42
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/20/14 10:42

Iron, Dissolved 0.68 0.10 mg/L EPA 6010B 08/20/14 10:42
Manganese, Dissolved 0.12 0.0050 mg/L EPA 6010B 08/20/14 10:42
Sodium, Dissolved 2700 10 mg/L EPA 6010B 08/20/14 13:25

Benzene 530 5.0 ug/L EPA 8260B 08/19/14 04:45
Toluene 980 5.0 ug/L EPA 8260B 08/19/14 04:45
Ethylbenzene 690 5.0 ug/L EPA 8260B 08/19/14 04:45
Total Xylenes 3100 5.0 ug/L EPA 8260B 08/19/14 04:45

< 5.0Methyl-t-butyl ether (MTBE) 5.0 ug/L EPA 8260B 08/19/14 04:45
< 5.0Diisopropyl ether (DIPE) 5.0 ug/L EPA 8260B 08/19/14 04:45
< 5.0Ethyl-t-butyl ether (ETBE) 5.0 ug/L EPA 8260B 08/19/14 04:45
< 5.0Tert-amyl methyl ether (TAME) 5.0 ug/L EPA 8260B 08/19/14 04:45

Tert-Butanol 47 25 ug/L EPA 8260B 08/19/14 04:45
< 500Methanol 500 ug/L EPA 8260B 08/19/14 04:45
< 50Ethanol 50 ug/L EPA 8260B 08/19/14 04:45

TPH as Gasoline 24000 500 ug/L EPA 8260B 08/19/14 04:45

< 5.01,2-Dichloroethane 5.0 ug/L EPA 8260B 08/19/14 04:45
< 5.01,2-Dibromoethane 5.0 ug/L EPA 8260B 08/19/14 04:45

99.21,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/19/14 04:45
95.9Toluene - d8 (Surr) % Recovery EPA 8260B 08/19/14 04:45
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MW-3

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-03Lab Number :
 

< 0.50Benzene 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/18/14 13:14

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 13:14
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/14 13:14
< 50Methanol 50 ug/L EPA 8260B 08/18/14 13:14
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/14 13:14

< 50TPH as Gasoline 50 ug/L EPA 8260B 08/18/14 13:14

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 13:14
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 13:14

99.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 13:14
99.3Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 13:14
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DW-3

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-04Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 10:35
Sulfate 38 0.50 mg/L EPA 300.0 08/14/14 10:35

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/13/14 22:10
< 0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/14 09:40

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:13
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:13

Iron, Dissolved 0.56 0.10 mg/L EPA 6010B 08/19/14 11:13
Manganese, Dissolved 1.8 0.0050 mg/L EPA 6010B 08/19/14 11:13
Sodium, Dissolved 53 0.50 mg/L EPA 6010B 08/19/14 11:13

Benzene 5.3 0.50 ug/L EPA 8260B 08/18/14 12:41
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/14 12:41

Ethylbenzene 1.4 0.50 ug/L EPA 8260B 08/18/14 12:41
Total Xylenes 0.71 0.50 ug/L EPA 8260B 08/18/14 12:41

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/14 12:41
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 12:41
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 12:41
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 12:41
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/14 12:41
< 50Methanol 50 ug/L EPA 8260B 08/18/14 12:41
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/14 12:41

TPH as Gasoline 430 50 ug/L EPA 8260B 08/18/14 12:41

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 12:41
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 12:41

99.31,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 12:41
99.0Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 12:41
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IP-10

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-05Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 10:47
Sulfate 3.3 0.50 mg/L EPA 300.0 08/14/14 10:47

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/13/14 22:23
< 0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/14 09:41

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:17
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:17

Iron, Dissolved 1.3 0.10 mg/L EPA 6010B 08/19/14 11:17
Manganese, Dissolved 3.3 0.0050 mg/L EPA 6010B 08/19/14 11:17
Sodium, Dissolved 59 0.50 mg/L EPA 6010B 08/19/14 11:17

Benzene 2.9 0.50 ug/L EPA 8260B 08/18/14 12:08
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/14 12:08

Ethylbenzene 0.58 0.50 ug/L EPA 8260B 08/18/14 12:08
Total Xylenes 0.92 0.50 ug/L EPA 8260B 08/18/14 12:08

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/14 12:08
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 12:08
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 12:08
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 12:08
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/14 12:08
< 50Methanol 50 ug/L EPA 8260B 08/18/14 12:08
< 8.0Ethanol 8.0 ug/L EPA 8260B 08/18/14 12:08

TPH as Gasoline 1100 50 ug/L EPA 8260B 08/18/14 12:08

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 12:08
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 12:08

98.01,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 12:08
98.8Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 12:08
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DW-1

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-06Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 10:58
Sulfate 29 0.50 mg/L EPA 300.0 08/14/14 10:58

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/13/14 22:33
< 0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/14 09:41

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:21
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:21

Iron, Dissolved 1.3 0.10 mg/L EPA 6010B 08/19/14 11:21
Manganese, Dissolved 3.4 0.0050 mg/L EPA 6010B 08/19/14 11:21
Sodium, Dissolved 170 0.50 mg/L EPA 6010B 08/19/14 11:21

Benzene 24 0.50 ug/L EPA 8260B 08/18/14 23:16
Toluene 1.4 0.50 ug/L EPA 8260B 08/18/14 23:16
Ethylbenzene 7.2 0.50 ug/L EPA 8260B 08/18/14 23:16
Total Xylenes 1.4 0.50 ug/L EPA 8260B 08/18/14 23:16

Methyl-t-butyl ether (MTBE) 12 0.50 ug/L EPA 8260B 08/18/14 23:16
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 23:16
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 23:16
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 23:16

Tert-Butanol 15 5.0 ug/L EPA 8260B 08/18/14 23:16
< 50Methanol 50 ug/L EPA 8260B 08/18/14 23:16
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/14 23:16

TPH as Gasoline 1200 50 ug/L EPA 8260B 08/18/14 23:16

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 23:16
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 23:16

96.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 23:16
96.7Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 23:16
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MW-1

08/13/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

88919-07Lab Number :
 

Benzene 2.9 0.50 ug/L EPA 8260B 08/18/14 11:35
Toluene 3.6 0.50 ug/L EPA 8260B 08/18/14 11:35
Ethylbenzene 9.3 0.50 ug/L EPA 8260B 08/18/14 11:35
Total Xylenes 25 0.50 ug/L EPA 8260B 08/18/14 11:35

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/14 11:35
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 11:35
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 11:35
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 11:35
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/14 11:35
< 50Methanol 50 ug/L EPA 8260B 08/18/14 11:35
< 20Ethanol 20 ug/L EPA 8260B 08/18/14 11:35

TPH as Gasoline 1300 50 ug/L EPA 8260B 08/18/14 11:35

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 11:35
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 11:35

97.11,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 11:35
99.3Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 11:35
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Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

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

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/2014
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/2014
< 0.10Iron, Dissolved 0.10 mg/L EPA 6010B 08/19/2014
< 0.0050Manganese, Dissolved 0.0050 mg/L EPA 6010B 08/19/2014
< 0.50Sodium, Dissolved 0.50 mg/L EPA 6010B 08/19/2014

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/20/2014
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/20/2014
< 0.10Iron, Dissolved 0.10 mg/L EPA 6010B 08/20/2014
< 0.0050Manganese, Dissolved 0.0050 mg/L EPA 6010B 08/20/2014
< 0.50Sodium, Dissolved 0.50 mg/L EPA 6010B 08/20/2014

< 0.50Benzene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/18/2014

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/2014
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/2014
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/2014
< 50Methanol 50 ug/L EPA 8260B 08/18/2014
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/2014
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/2014
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/2014

< 50TPH as Gasoline 50 ug/L EPA 8260B 08/18/2014

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/2014
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/2014

1011,2-Dichloroethane-d4 (Surr) % EPA 8260B 08/18/2014
99.6Toluene - d8 (Surr) % EPA 8260B 08/18/2014

< 0.50Benzene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/18/2014

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/2014
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/2014
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/2014
< 50Methanol 50 ug/L EPA 8260B 08/18/2014
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/2014
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/2014
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/2014

< 50TPH as Gasoline 50 ug/L EPA 8260B 08/18/2014

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/2014
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/2014

99.91,2-Dichloroethane-d4 (Surr) % EPA 8260B 08/18/2014
99.1Toluene - d8 (Surr) % EPA 8260B 08/18/2014

<1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/13/2014

<0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/2014

<0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/2014
<0.50Sulfate 0.50 mg/L EPA 300.0 08/14/2014
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

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

88912-01
Hexavalent Chromium

< 1.0 ug/L EPA 7199 8/13/145.00 5.00 5.05 4.95 101 99.0 1.93 90.0-110 10

88919-01
Ferrous Iron

< 0.10 mg/L SM 3500-Fe D 8/14/140.251 0.251 0.274 0.279 102 104 1.81 70.0-130 25

88919-04
Nitrate as N

< 0.10 mg/L EPA 300.0 8/14/145.00 5.00 4.85 4.99 95.8 98.5 2.76 90.0-110 10

88919-04
Sulfate

38 mg/L EPA 300.0 8/14/1425.0 25.0 62.0 63.1 96.7 101 1.71 90.0-110 10

88928-01
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 8/18/1440.3 40.3 44.3 43.2 110 107 2.45 70.0-130 25

88928-01
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 40.4 39.6 101 99.0 1.88 70.0-130 25

88928-01
Benzene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 42.3 41.5 106 104 2.05 70.0-130 25

88928-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 41.8 41.1 104 103 1.58 70.0-130 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

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

88928-01
Ethanol

<5.0 ug/L EPA 8260B 8/18/14100 100 111 108 111 108 2.89 55.0-150 25

88928-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 43.5 43.6 109 109 0.162 70.0-130 25

88928-01
Ethylbenzene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 44.3 43.2 111 108 2.38 70.0-130 25

88928-01
Methanol

<50 ug/L EPA 8260B 8/18/141000 1000 1200 1110 120 111 7.70 65.0-150 25

88928-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 8/18/1440.1 40.1 40.8 40.6 102 101 0.245 70.0-130 25

88928-01
P + M Xylene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 43.5 42.9 109 107 1.54 70.0-130 25

88928-01
Tert-Butanol

<5.0 ug/L EPA 8260B 8/18/14200 200 211 205 105 102 2.76 70.0-130 25

88928-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 41.9 40.9 105 102 2.35 70.0-130 25

88928-01
Toluene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 43.6 42.0 109 105 3.78 70.0-130 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

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

88928-02
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 8/18/1440.3 40.3 40.7 41.5 101 103 2.01 70.0-130 25

88928-02
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 37.6 38.1 93.9 95.2 1.40 70.0-130 25

88928-02
Benzene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 39.2 39.5 98.0 98.9 0.914 70.0-130 25

88928-02
Diisopropyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 38.7 39.8 96.7 99.5 2.90 70.0-130 25

88928-02
Ethanol

<5.0 ug/L EPA 8260B 8/18/14100 100 106 106 106 106 0.524 55.0-150 25

88928-02
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 41.6 40.8 104 102 1.92 70.0-130 25

88928-02
Ethylbenzene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 40.9 42.0 102 105 2.60 70.0-130 25

88928-02
Methanol

<50 ug/L EPA 8260B 8/18/141000 1000 1160 1160 116 116 0.00805 65.0-150 25

88928-02
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 8/18/1440.1 40.1 37.0 35.9 92.2 89.4 3.05 70.0-130 25

88928-02
P + M Xylene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 40.9 41.6 102 104 1.73 70.0-130 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

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

88928-02
Tert-Butanol

<5.0 ug/L EPA 8260B 8/18/14200 200 205 204 103 102 0.695 70.0-130 25

88928-02
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 38.7 38.0 96.7 94.9 1.84 70.0-130 25

88928-02
Toluene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 39.4 39.9 98.4 99.7 1.33 70.0-130 25

88919-01
Arsenic, (Dis)

< 0.015 mg/L EPA 6010B 8/19/140.400 0.400 0.411 0.409 102 102 0.439 75-125 20

88919-01
Chromium, (Dis)

< 0.0050 mg/L EPA 6010B 8/19/140.400 0.400 0.400 0.399 99.9 99.7 0.225 75-125 20

88919-01
Iron, (Dis)

< 0.10 mg/L EPA 6010B 8/19/140.400 0.400 0.392 0.399 94.8 96.6 1.80 75-125 20

88919-01
Manganese, (Dis)

1.4 mg/L EPA 6010B 8/19/140.400 0.400 1.76 1.83 101 120 4.40 75-125 20

88919-01 48 mg/L EPA 6010B 8/19/140.400 0.400 46.8 47.7 1.84 75-125 20
Sodium, (Dis)

0.00 0.00

88919-02
Arsenic, (Dis)

0.47 mg/L EPA 6010B 8/20/140.400 0.400 0.876 0.909 102 111 3.76 75-125 20
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

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

88919-02
Chromium, (Dis)

< 0.0050 mg/L EPA 6010B 8/20/140.400 0.400 0.387 0.397 96.6 99.0 2.50 75-125 20

88919-02
Iron, (Dis)

0.68 mg/L EPA 6010B 8/20/140.400 0.400 1.04 1.05 88.1 91.8 1.44 75-125 20

88919-02
Manganese, (Dis)

0.12 mg/L EPA 6010B 8/20/140.400 0.400 0.484 0.494 90.0 92.6 2.09 75-125 20

88919-02 2200 mg/L EPA 6010B 8/20/140.400 0.400 2190 2300 4.99 75-125 20
Sodium, (Dis)

0.00 10000

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Arsenic, (Dis) mg/L EPA 6010B 8/19/140.400 99.9 85-115
Chromium, (Dis) mg/L EPA 6010B 8/19/140.400 101 85-115
Iron, (Dis) mg/L EPA 6010B 8/19/140.400 98.7 85-115
Manganese, (Dis) mg/L EPA 6010B 8/19/140.400 101 85-115
Sodium, (Dis) mg/L EPA 6010B 8/19/140.400 105 85-115

Arsenic, (Dis) mg/L EPA 6010B 8/20/140.400 101 85-115
Chromium, (Dis) mg/L EPA 6010B 8/20/140.400 100 85-115
Iron, (Dis) mg/L EPA 6010B 8/20/140.400 115 85-115
Manganese, (Dis) mg/L EPA 6010B 8/20/140.400 92.5 85-115
Sodium, (Dis) mg/L EPA 6010B 8/20/140.400 99.9 85-115

1,2-Dibromoethane ug/L EPA 8260B 8/18/1440.5 102 70.0-130
1,2-Dichloroethane ug/L EPA 8260B 8/18/1440.2 95.0 70.0-130
Benzene ug/L EPA 8260B 8/18/1440.2 98.5 70.0-130
Diisopropyl ether ug/L EPA 8260B 8/18/1440.2 95.2 70.0-130
Ethanol ug/L EPA 8260B 8/18/14100 98.9 55.0-150
Ethyl-tert-butyl ether ug/L EPA 8260B 8/18/1440.2 95.4 70.0-130
Ethylbenzene ug/L EPA 8260B 8/18/1440.2 105 70.0-130
Methanol ug/L EPA 8260B 8/18/141000 122 65.0-150
Methyl-t-butyl ether ug/L EPA 8260B 8/18/1440.3 84.8 70.0-130
P + M Xylene ug/L EPA 8260B 8/18/1440.2 103 70.0-130
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

TPH as Gasoline ug/L EPA 8260B 8/18/14491 96.5 70.0-130
Tert-Butanol ug/L EPA 8260B 8/18/14201 103 70.0-130
Tert-amyl-methyl ether ug/L EPA 8260B 8/18/1440.2 92.2 70.0-130
Toluene ug/L EPA 8260B 8/18/1440.2 101 70.0-130

1,2-Dibromoethane ug/L EPA 8260B 8/18/1440.4 97.6 70.0-130
1,2-Dichloroethane ug/L EPA 8260B 8/18/1440.1 90.1 70.0-130
Benzene ug/L EPA 8260B 8/18/1440.1 93.6 70.0-130
Diisopropyl ether ug/L EPA 8260B 8/18/1440.1 98.1 70.0-130
Ethanol ug/L EPA 8260B 8/18/14100 96.2 55.0-150
Ethyl-tert-butyl ether ug/L EPA 8260B 8/18/1440.1 103 70.0-130
Ethylbenzene ug/L EPA 8260B 8/18/1440.1 99.7 70.0-130
Methanol ug/L EPA 8260B 8/18/141000 111 65.0-150
Methyl-t-butyl ether ug/L EPA 8260B 8/18/1440.2 94.0 70.0-130
P + M Xylene ug/L EPA 8260B 8/18/1440.1 99.2 70.0-130
TPH as Gasoline ug/L EPA 8260B 8/18/14493 92.2 70.0-130
Tert-Butanol ug/L EPA 8260B 8/18/14200 96.2 70.0-130
Tert-amyl-methyl ether ug/L EPA 8260B 8/18/1440.1 94.1 70.0-130
Toluene ug/L EPA 8260B 8/18/1440.1 94.8 70.0-130

Hexavalent Chromium ug/L EPA 7199 8/13/145.00 99.1 90.0-110
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88919

Date : 08/20/2014

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Ferrous Iron mg/L SM 3500-Fe D 8/14/140.251 94.0 70.0-130

Nitrate as N mg/L EPA 300.0 8/14/145.00 99.5 90.0-110
Sulfate mg/L EPA 300.0 8/14/1425.0 99.5 90.0-110
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WORK ORDER NUMBER: 14-08-1153

Analytical Report For
Client: Kiff Analytical

Client Project Name: Tesoro - Livermore #67076
Attention: Joel Kiff

2795 2nd Street, Suite 300
Davis, CA 95618-6505

Approved for release on                    by:
Amanda Porter
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience, Inc. (Calscience) certifies that the test results provided in this report meet all NELAC requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is attached to
this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient of this
report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible, legally or
otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 08/15/14. They were assigned to Work Order 14-08-1153. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
New York NELAP air  certification  does not certify for all reported methods and analytes, reference the accredited items here:

http://www.calscience.com/PDF/New_York.pdf  
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 14-08-1153 Page 1 of 1
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

IP-5 14-08-1153-1-C 08/13/14
11:45

Aqueous GC 14 N/A 08/16/14
10:15

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 5730 1.70 1.00

IP-1 14-08-1153-2-C 08/13/14
13:00

Aqueous GC 14 N/A 08/16/14
10:34

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 1080 1.70 1.00

DW-3 14-08-1153-3-C 08/13/14
14:30

Aqueous GC 14 N/A 08/16/14
11:11

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 10200 6.80 4.00

IP-10 14-08-1153-4-C 08/13/14
14:45

Aqueous GC 14 N/A 08/16/14
11:30

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 16600 6.80 4.00

DW-1 14-08-1153-5-C 08/13/14
15:15

Aqueous GC 14 N/A 08/16/14
13:01

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 27700 17.0 10.0

Method Blank 099-12-659-726 N/A Aqueous GC 14 N/A 08/16/14
09:38

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide ND 1.70 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: RSK-175M

Units: ug/L

Project: Tesoro - Livermore #67076 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

IP-5 14-08-1153-1-A 08/13/14
11:45

Aqueous GC 52 N/A 08/16/14
09:41

140815L02

Parameter Result RL DF Qualifiers

Methane 123 1.00 1.00

IP-1 14-08-1153-2-A 08/13/14
13:00

Aqueous GC 52 N/A 08/16/14
11:08

140815L02

Parameter Result RL DF Qualifiers

Methane 1390 4.00 4.00

DW-3 14-08-1153-3-A 08/13/14
14:30

Aqueous GC 52 N/A 08/16/14
11:37

140815L02

Parameter Result RL DF Qualifiers

Methane 343 1.00 1.00

IP-10 14-08-1153-4-A 08/13/14
14:45

Aqueous GC 52 N/A 08/16/14
13:16

140815L02

Parameter Result RL DF Qualifiers

Methane 658 4.00 4.00

DW-1 14-08-1153-5-A 08/13/14
15:15

Aqueous GC 52 N/A 08/16/14
13:43

140815L02

Parameter Result RL DF Qualifiers

Methane 2070 4.00 4.00

Method Blank 099-12-663-2229 N/A Aqueous GC 52 N/A 08/15/14
20:05

140815L02

Parameter Result RL DF Qualifiers

Methane ND 1.00 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: RSK-175M

Units: ug/L

Project: Tesoro - Livermore #67076 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample Number Date/Time Collected Matrix

IP-5 14-08-1153-1 08/13/14 11:45 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 348 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 550 1.00 1.00 mg/L 08/18/14 08/18/14 SM 2540 C

IP-1 14-08-1153-2 08/13/14 13:00 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 4860 10.0 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 6240 10.0 1.00 mg/L 08/18/14 08/18/14 SM 2540 C

DW-3 14-08-1153-3 08/13/14 14:30 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 437 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 570 1.00 1.00 mg/L 08/18/14 08/18/14 SM 2540 C

IP-10 14-08-1153-4 08/13/14 14:45 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 335 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 495 1.00 1.00 mg/L 08/18/14 08/18/14 SM 2540 C

DW-1 14-08-1153-5 08/13/14 15:15 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 769 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 930 1.00 1.00 mg/L 08/18/14 08/18/14 SM 2540 C

Method Blank N/A Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) ND 1.0 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved ND 1.0 1.00 mg/L 08/18/14 08/18/14 SM 2540 C

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Project: Tesoro - Livermore #67076 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number

14-08-1152-1 Sample Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKD1

14-08-1152-1 Sample Duplicate Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKD1

Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers

Alkalinity, Total (as CaCO3) 625.0 625.0 0 0-25

Quality Control - Sample Duplicate

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: SM 2320B

Project: Tesoro - Livermore #67076 Page 1 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number

14-08-1170-4 Sample Aqueous N/A 08/18/14 00:00 08/18/14 17:50 E0818TDSD3

14-08-1170-4 Sample Duplicate Aqueous N/A 08/18/14 00:00 08/18/14 17:50 E0818TDSD3

Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers

Solids, Total Dissolved 670.0 675.0 1 0-20

Quality Control - Sample Duplicate

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: SM 2540 C

Project: Tesoro - Livermore #67076 Page 2 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-659-726 LCS Aqueous GC 14 N/A 08/16/14 08:57 140816L01

099-12-659-726 LCSD Aqueous GC 14 N/A 08/16/14 09:15 140816L01

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Carbon Dioxide 104.0 91.80 88 92.32 89 80-120 1 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: RSK-175M

Project: Tesoro - Livermore #67076 Page 1 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-663-2229 LCS Aqueous GC 52 N/A 08/15/14 19:08 140815L02

099-12-663-2229 LCSD Aqueous GC 52 N/A 08/15/14 19:38 140815L02

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Methane 102.0 96.39 94 96.14 94 80-120 0 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: RSK-175M

Project: Tesoro - Livermore #67076 Page 2 of 4

   RPD: Relative Percent Difference.     CL: Control Limits

R
et

ur
n 

to
 C

on
te

nt
s

Page 10 of 18



Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-15-859-437 LCS Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKB1

099-15-859-437 LCSD Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKB1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Alkalinity, Total (as CaCO3) 100.0 97.00 97 97.00 97 80-120 0 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: SM 2320B

Project: Tesoro - Livermore #67076 Page 3 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-180-4181 LCS Aqueous N/A 08/18/14 08/18/14 17:50 E0818TDSL3

099-12-180-4181 LCSD Aqueous N/A 08/18/14 08/18/14 17:50 E0818TDSL3

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Solids, Total Dissolved 100.0 90.00 90 95.00 95 80-120 5 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1153

Preparation: N/A

Method: SM 2540 C

Project: Tesoro - Livermore #67076 Page 4 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Method Extraction Chemist ID Instrument Analytical Location

RSK-175M N/A 888 GC 14 2

RSK-175M N/A 930 GC 52 2

SM 2320B N/A 688 PH1/BUR03 1

SM 2540 C N/A 722 N/A 1

Sample Analysis Summary Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 14-08-1153 Page 1 of 1

   Location 1: 7440 Lincoln Way, Garden Grove, CA 92841

   Location 2: 7445 Lampson Avenue, Garden Grove, CA 92841
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 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.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q 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.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 14-08-1153 Page 1 of 1
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Orion Environmental
2955 Redondo Ave.
Long Beach, CA  90806

Tesoro - Livermore #67076
F1-140813

Project Name :
Project Number :

Dear Mr. Stromberg,

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 and TNI 2009 standards.

Sincerely,

Scott Stromberg

Report Number : 88923

Date : 08/21/2014

Subject : 7 Water Samples

Troy Turpen

Laboratory Results

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 Environmental Laboratory Accreditation Program (ELAP), 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 22



Subject : 7 Water Samples
Tesoro - Livermore #67076
F1-140813

Project Name :
Project Number :

Case Narrative

Report Number : 88923

Date : 08/21/2014

The Method Reporting Limit for Methanol has been increased due to the presence of an interfering
compound for sample MW-2. 

The Method Reporting Limit for Ethanol has been increased due to the presence of an interfering
compound for samples DW-6 and MW-2.

Matrix Spike/Matrix Spike Duplicate results associated with samples DW-2, DW-5, DW-6, DW-7, DW-8,
DW-9, and MW-2 for the analyte Sulfate were calculated using data points beyond the calibration range. 

Recoveries for some Matrix Spike/ Matrix Spike Duplicate analytes were outside control limits. This may
indicate a bias for the samples that were 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 22



DW-2

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-01Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 17:20
Sulfate 13 0.50 mg/L EPA 300.0 08/14/14 17:20

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:04
Ferrous Iron 0.67 0.10 mg/L SM 3500-Fe D 08/14/14 16:54

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:25
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:25

Iron, Dissolved 1.0 0.10 mg/L EPA 6010B 08/19/14 11:25
Manganese, Dissolved 2.7 0.0050 mg/L EPA 6010B 08/19/14 11:25
Sodium, Dissolved 110 0.50 mg/L EPA 6010B 08/19/14 11:25

Benzene 170 0.50 ug/L EPA 8260B 08/19/14 14:27
Toluene 3.0 0.50 ug/L EPA 8260B 08/19/14 14:27
Ethylbenzene 5.8 0.50 ug/L EPA 8260B 08/19/14 14:27
Total Xylenes 2.7 0.50 ug/L EPA 8260B 08/19/14 14:27

Methyl-t-butyl ether (MTBE) 58 0.50 ug/L EPA 8260B 08/19/14 14:27
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/19/14 14:27
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/19/14 14:27

Tert-amyl methyl ether (TAME) 0.76 0.50 ug/L EPA 8260B 08/19/14 14:27
Tert-Butanol 410 5.0 ug/L EPA 8260B 08/19/14 14:27

< 50Methanol 50 ug/L EPA 8260B 08/19/14 14:27
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/19/14 14:27

TPH as Gasoline 3000 50 ug/L EPA 8260B 08/19/14 14:27

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/19/14 14:27
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/19/14 14:27

95.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/19/14 14:27
96.6Toluene - d8 (Surr) % Recovery EPA 8260B 08/19/14 14:27

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 3 of 22



DW-6

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-02Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 17:32
Sulfate 1.1 0.50 mg/L EPA 300.0 08/14/14 17:32

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:11
Ferrous Iron 0.81 0.10 mg/L SM 3500-Fe D 08/14/14 16:54

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:40
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:40

Iron, Dissolved 1.3 0.10 mg/L EPA 6010B 08/19/14 11:40
Manganese, Dissolved 2.4 0.0050 mg/L EPA 6010B 08/19/14 11:40
Sodium, Dissolved 54 0.50 mg/L EPA 6010B 08/19/14 11:40

Benzene 16 0.50 ug/L EPA 8260B 08/18/14 23:49
Toluene 2.9 0.50 ug/L EPA 8260B 08/18/14 23:49
Ethylbenzene 29 0.50 ug/L EPA 8260B 08/18/14 23:49
Total Xylenes 6.0 0.50 ug/L EPA 8260B 08/18/14 23:49

Methyl-t-butyl ether (MTBE) 6.8 0.50 ug/L EPA 8260B 08/18/14 23:49
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/14 23:49
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/14 23:49
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/14 23:49

Tert-Butanol 34 5.0 ug/L EPA 8260B 08/18/14 23:49
< 50Methanol 50 ug/L EPA 8260B 08/18/14 23:49
< 10Ethanol 10 ug/L EPA 8260B 08/18/14 23:49

TPH as Gasoline 4300 90 ug/L EPA 8260B 08/19/14 23:16

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/14 23:49
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/14 23:49

93.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/18/14 23:49
87.8Toluene - d8 (Surr) % Recovery EPA 8260B 08/18/14 23:49

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 4 of 22



MW-2

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-03Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 17:43
Sulfate 13 0.50 mg/L EPA 300.0 08/14/14 17:43

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:17
Ferrous Iron 2.0 0.25 mg/L SM 3500-Fe D 08/14/14 17:01

Arsenic, Dissolved 0.018 0.015 mg/L EPA 6010B 08/19/14 11:44
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:44

Iron, Dissolved 6.6 0.10 mg/L EPA 6010B 08/19/14 11:44
Manganese, Dissolved 3.1 0.0050 mg/L EPA 6010B 08/19/14 11:44
Sodium, Dissolved 64 0.50 mg/L EPA 6010B 08/19/14 11:44

Benzene 1500 2.5 ug/L EPA 8260B 08/20/14 00:54
Toluene 41 0.50 ug/L EPA 8260B 08/19/14 00:22
Ethylbenzene 380 0.50 ug/L EPA 8260B 08/19/14 00:22
Total Xylenes 300 0.50 ug/L EPA 8260B 08/19/14 00:22

Methyl-t-butyl ether (MTBE) 240 0.50 ug/L EPA 8260B 08/19/14 00:22
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/19/14 00:22
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/19/14 00:22

Tert-amyl methyl ether (TAME) 2.6 0.50 ug/L EPA 8260B 08/19/14 00:22
Tert-Butanol 160 5.0 ug/L EPA 8260B 08/19/14 00:22

< 300Methanol 300 ug/L EPA 8260B 08/19/14 00:22
< 20Ethanol 20 ug/L EPA 8260B 08/19/14 00:22

TPH as Gasoline 10000 250 ug/L EPA 8260B 08/20/14 00:54

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/19/14 00:22
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/19/14 00:22

89.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/19/14 00:22
89.1Toluene - d8 (Surr) % Recovery EPA 8260B 08/19/14 00:22

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 5 of 22



DW-7

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-04Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 17:55
Sulfate 17 0.50 mg/L EPA 300.0 08/14/14 17:55

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:24
Ferrous Iron 0.25 0.10 mg/L SM 3500-Fe D 08/14/14 16:55

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:49
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:49

Iron, Dissolved 0.49 0.10 mg/L EPA 6010B 08/19/14 11:49
Manganese, Dissolved 2.7 0.0050 mg/L EPA 6010B 08/19/14 11:49
Sodium, Dissolved 90 0.50 mg/L EPA 6010B 08/19/14 11:49

Benzene 110 0.50 ug/L EPA 8260B 08/19/14 15:00
Toluene 3.2 0.50 ug/L EPA 8260B 08/19/14 15:00
Ethylbenzene 30 0.50 ug/L EPA 8260B 08/19/14 15:00
Total Xylenes 17 0.50 ug/L EPA 8260B 08/19/14 15:00

Methyl-t-butyl ether (MTBE) 37 0.50 ug/L EPA 8260B 08/19/14 15:00
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/19/14 15:00
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/19/14 15:00
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/19/14 15:00

Tert-Butanol 190 5.0 ug/L EPA 8260B 08/19/14 15:00
< 50Methanol 50 ug/L EPA 8260B 08/19/14 15:00
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/19/14 15:00

TPH as Gasoline 2400 50 ug/L EPA 8260B 08/19/14 15:00

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/19/14 15:00
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/19/14 15:00

97.41,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/19/14 15:00
95.9Toluene - d8 (Surr) % Recovery EPA 8260B 08/19/14 15:00
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DW-9

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-05Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 18:06
< 0.50Sulfate 0.50 mg/L EPA 300.0 08/14/14 18:06
< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:31

Ferrous Iron 0.96 0.10 mg/L SM 3500-Fe D 08/14/14 16:56

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:53
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:53

Iron, Dissolved 1.3 0.10 mg/L EPA 6010B 08/19/14 11:53
Manganese, Dissolved 2.4 0.0050 mg/L EPA 6010B 08/19/14 11:53
Sodium, Dissolved 64 0.50 mg/L EPA 6010B 08/19/14 11:53

Benzene 170 1.5 ug/L EPA 8260B 08/20/14 02:00
Toluene 10 1.5 ug/L EPA 8260B 08/20/14 02:00
Ethylbenzene 120 1.5 ug/L EPA 8260B 08/20/14 02:00
Total Xylenes 26 1.5 ug/L EPA 8260B 08/20/14 02:00

Methyl-t-butyl ether (MTBE) 24 1.5 ug/L EPA 8260B 08/20/14 02:00
< 1.5Diisopropyl ether (DIPE) 1.5 ug/L EPA 8260B 08/20/14 02:00
< 1.5Ethyl-t-butyl ether (ETBE) 1.5 ug/L EPA 8260B 08/20/14 02:00
< 1.5Tert-amyl methyl ether (TAME) 1.5 ug/L EPA 8260B 08/20/14 02:00

Tert-Butanol 70 7.0 ug/L EPA 8260B 08/20/14 02:00
< 150Methanol 150 ug/L EPA 8260B 08/20/14 02:00
< 15Ethanol 15 ug/L EPA 8260B 08/20/14 02:00

TPH as Gasoline 9100 150 ug/L EPA 8260B 08/20/14 02:00

< 1.51,2-Dichloroethane 1.5 ug/L EPA 8260B 08/20/14 02:00
< 1.51,2-Dibromoethane 1.5 ug/L EPA 8260B 08/20/14 02:00

96.21,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/20/14 02:00
94.4Toluene - d8 (Surr) % Recovery EPA 8260B 08/20/14 02:00
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DW-5

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-06Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 18:18
Sulfate 7.4 0.50 mg/L EPA 300.0 08/14/14 18:18

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:37
Ferrous Iron 0.12 0.10 mg/L SM 3500-Fe D 08/14/14 16:56

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/14 11:57
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/14 11:57

Iron, Dissolved 0.34 0.10 mg/L EPA 6010B 08/19/14 11:57
Manganese, Dissolved 1.2 0.0050 mg/L EPA 6010B 08/19/14 11:57
Sodium, Dissolved 290 1.0 mg/L EPA 6010B 08/19/14 14:02

Benzene 60 2.0 ug/L EPA 8260B 08/20/14 00:22
Toluene 5.0 2.0 ug/L EPA 8260B 08/20/14 00:22
Ethylbenzene 330 2.0 ug/L EPA 8260B 08/20/14 00:22
Total Xylenes 570 2.0 ug/L EPA 8260B 08/20/14 00:22

< 2.0Methyl-t-butyl ether (MTBE) 2.0 ug/L EPA 8260B 08/20/14 00:22
< 2.0Diisopropyl ether (DIPE) 2.0 ug/L EPA 8260B 08/20/14 00:22
< 2.0Ethyl-t-butyl ether (ETBE) 2.0 ug/L EPA 8260B 08/20/14 00:22
< 2.0Tert-amyl methyl ether (TAME) 2.0 ug/L EPA 8260B 08/20/14 00:22
< 9.0Tert-Butanol 9.0 ug/L EPA 8260B 08/20/14 00:22
< 200Methanol 200 ug/L EPA 8260B 08/20/14 00:22
< 20Ethanol 20 ug/L EPA 8260B 08/20/14 00:22

TPH as Gasoline 15000 200 ug/L EPA 8260B 08/20/14 00:22

< 2.01,2-Dichloroethane 2.0 ug/L EPA 8260B 08/20/14 00:22
< 2.01,2-Dibromoethane 2.0 ug/L EPA 8260B 08/20/14 00:22

96.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/20/14 00:22
94.7Toluene - d8 (Surr) % Recovery EPA 8260B 08/20/14 00:22
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DW-8

08/14/2014

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

88923-07Lab Number :
 

< 0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/14 18:29
Sulfate 0.83 0.50 mg/L EPA 300.0 08/14/14 18:29

< 1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/14 16:44
Ferrous Iron 0.98 0.10 mg/L SM 3500-Fe D 08/14/14 16:56

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/20/14 10:57
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/20/14 10:57

Iron, Dissolved 3.8 0.10 mg/L EPA 6010B 08/20/14 10:57
Manganese, Dissolved 3.6 0.0050 mg/L EPA 6010B 08/20/14 10:57
Sodium, Dissolved 170 0.50 mg/L EPA 6010B 08/20/14 10:57

Benzene 3200 7.0 ug/L EPA 8260B 08/19/14 16:06
Toluene 1200 7.0 ug/L EPA 8260B 08/19/14 16:06
Ethylbenzene 1700 7.0 ug/L EPA 8260B 08/19/14 16:06
Total Xylenes 6100 7.0 ug/L EPA 8260B 08/19/14 16:06

< 7.0Methyl-t-butyl ether (MTBE) 7.0 ug/L EPA 8260B 08/19/14 16:06
< 7.0Diisopropyl ether (DIPE) 7.0 ug/L EPA 8260B 08/19/14 16:06
< 7.0Ethyl-t-butyl ether (ETBE) 7.0 ug/L EPA 8260B 08/19/14 16:06
< 7.0Tert-amyl methyl ether (TAME) 7.0 ug/L EPA 8260B 08/19/14 16:06

Tert-Butanol 70 40 ug/L EPA 8260B 08/19/14 16:06
< 700Methanol 700 ug/L EPA 8260B 08/19/14 16:06
< 70Ethanol 70 ug/L EPA 8260B 08/19/14 16:06

TPH as Gasoline 44000 700 ug/L EPA 8260B 08/19/14 16:06

< 7.01,2-Dichloroethane 7.0 ug/L EPA 8260B 08/19/14 16:06
< 7.01,2-Dibromoethane 7.0 ug/L EPA 8260B 08/19/14 16:06

99.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 08/19/14 16:06
95.2Toluene - d8 (Surr) % Recovery EPA 8260B 08/19/14 16:06
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Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/19/2014
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/19/2014
< 0.10Iron, Dissolved 0.10 mg/L EPA 6010B 08/19/2014
< 0.0050Manganese, Dissolved 0.0050 mg/L EPA 6010B 08/19/2014
< 0.50Sodium, Dissolved 0.50 mg/L EPA 6010B 08/19/2014

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 08/20/2014
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 08/20/2014
< 0.10Iron, Dissolved 0.10 mg/L EPA 6010B 08/20/2014
< 0.0050Manganese, Dissolved 0.0050 mg/L EPA 6010B 08/20/2014
< 0.50Sodium, Dissolved 0.50 mg/L EPA 6010B 08/20/2014

< 0.50Benzene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Toluene 0.50 ug/L EPA 8260B 08/18/2014
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/18/2014

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/18/2014
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/18/2014
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/18/2014
< 50Methanol 50 ug/L EPA 8260B 08/18/2014
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/18/2014
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/18/2014
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/18/2014

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/18/2014
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/18/2014

99.91,2-Dichloroethane-d4 (Surr) % EPA 8260B 08/18/2014
99.1Toluene - d8 (Surr) % EPA 8260B 08/18/2014

< 0.50Benzene 0.50 ug/L EPA 8260B 08/19/2014
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/19/2014
< 0.50Toluene 0.50 ug/L EPA 8260B 08/19/2014
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/19/2014

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/19/2014
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/19/2014
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/19/2014
< 50Methanol 50 ug/L EPA 8260B 08/19/2014
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/19/2014
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/19/2014
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/19/2014

< 50TPH as Gasoline 50 ug/L EPA 8260B 08/19/2014

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/19/2014
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/19/2014

1001,2-Dichloroethane-d4 (Surr) % EPA 8260B 08/19/2014
96.8Toluene - d8 (Surr) % EPA 8260B 08/19/2014

< 0.50Benzene 0.50 ug/L EPA 8260B 08/19/2014
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 08/19/2014
< 0.50Toluene 0.50 ug/L EPA 8260B 08/19/2014
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 08/19/2014

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 08/19/2014
< 5.0Ethanol 5.0 ug/L EPA 8260B 08/19/2014
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 08/19/2014
< 50Methanol 50 ug/L EPA 8260B 08/19/2014
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 08/19/2014
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 08/19/2014
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 08/19/2014

< 50TPH as Gasoline 50 ug/L EPA 8260B 08/19/2014

< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 08/19/2014
< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 08/19/2014

1011,2-Dichloroethane-d4 (Surr) % EPA 8260B 08/19/2014
98.2Toluene - d8 (Surr) % EPA 8260B 08/19/2014
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Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

<0.10Ferrous Iron 0.10 mg/L SM 3500-Fe D 08/14/2014

<0.10Nitrate as N 0.10 mg/L EPA 300.0 08/14/2014
<0.50Sulfate 0.50 mg/L EPA 300.0 08/14/2014

<1.0Hexavalent Chromium 1.0 ug/L EPA 7199 08/14/2014

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
a
g
e
 1

1
 o

f 2
2



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

88919-01
Ferrous Iron

< 0.10 mg/L SM 3500-Fe D 8/14/140.251 0.251 0.274 0.279 102 104 1.81 70.0-130 25

88919-04
Nitrate as N

< 0.10 mg/L EPA 300.0 8/14/145.00 5.00 4.85 4.99 95.8 98.5 2.76 90.0-110 10

88919-04
Sulfate

38 mg/L EPA 300.0 8/14/1425.0 25.0 62.0 63.1 96.7 101 1.71 90.0-110 10

88923-01
Hexavalent Chromium

< 1.0 ug/L EPA 7199 8/14/145.00 5.00 5.15 5.32 103 106 3.31 90.0-110 10

88919-01
Arsenic, (Dis)

< 0.015 mg/L EPA 6010B 8/19/140.400 0.400 0.411 0.409 102 102 0.439 75-125 20

88919-01
Chromium, (Dis)

< 0.0050 mg/L EPA 6010B 8/19/140.400 0.400 0.400 0.399 99.9 99.7 0.225 75-125 20

88919-01
Iron, (Dis)

< 0.10 mg/L EPA 6010B 8/19/140.400 0.400 0.392 0.399 94.8 96.6 1.80 75-125 20

88919-01
Manganese, (Dis)

1.4 mg/L EPA 6010B 8/19/140.400 0.400 1.76 1.83 101 120 4.40 75-125 20
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

88919-01 48 mg/L EPA 6010B 8/19/140.400 0.400 46.8 47.7 1.84 75-125 20
Sodium, (Dis)

0.00 0.00

88928-02
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 8/18/1440.3 40.3 40.7 41.5 101 103 2.01 70.0-130 25

88928-02
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 37.6 38.1 93.9 95.2 1.40 70.0-130 25

88928-02
Benzene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 39.2 39.5 98.0 98.9 0.914 70.0-130 25

88928-02
Diisopropyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 38.7 39.8 96.7 99.5 2.90 70.0-130 25

88928-02
Ethanol

<5.0 ug/L EPA 8260B 8/18/14100 100 106 106 106 106 0.524 55.0-150 25

88928-02
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 41.6 40.8 104 102 1.92 70.0-130 25

88928-02
Ethylbenzene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 40.9 42.0 102 105 2.60 70.0-130 25

88928-02
Methanol

<50 ug/L EPA 8260B 8/18/141000 1000 1160 1160 116 116 0.00805 65.0-150 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

88928-02
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 8/18/1440.1 40.1 37.0 35.9 92.2 89.4 3.05 70.0-130 25

88928-02
P + M Xylene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 40.9 41.6 102 104 1.73 70.0-130 25

88928-02
Tert-Butanol

<5.0 ug/L EPA 8260B 8/18/14200 200 205 204 103 102 0.695 70.0-130 25

88928-02
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 38.7 38.0 96.7 94.9 1.84 70.0-130 25

88928-02
Toluene

<0.50 ug/L EPA 8260B 8/18/1440.0 40.0 39.4 39.9 98.4 99.7 1.33 70.0-130 25

88937-02
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 8/19/1440.3 40.3 42.3 42.2 105 105 0.409 70.0-130 25

88937-02
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 38.4 38.3 95.9 95.6 0.262 70.0-130 25

88937-02
Benzene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 40.2 39.5 100 98.8 1.68 70.0-130 25

88937-02
Diisopropyl ether

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 41.6 41.8 104 104 0.360 70.0-130 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

88937-02
Ethanol

<5.0 ug/L EPA 8260B 8/19/14100 100 112 116 112 116 3.04 55.0-150 25

88937-02
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 42.7 43.2 107 108 1.20 70.0-130 25

88937-02
Ethylbenzene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 43.2 42.4 108 106 1.71 70.0-130 25

88937-02
Methanol

<50 ug/L EPA 8260B 8/19/141000 1000 1130 1140 113 114 0.478 65.0-150 25

88937-02
Methyl-t-butyl ether

1.9 ug/L EPA 8260B 8/19/1440.1 40.1 40.5 41.7 96.1 99.1 3.08 70.0-130 25

88937-02
P + M Xylene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 43.1 42.6 108 106 1.06 70.0-130 25

88937-02
Tert-Butanol

100 ug/L EPA 8260B 8/19/14200 200 303 310 100 103 3.16 70.0-130 25

88937-02
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 39.3 39.9 98.2 99.7 1.49 70.0-130 25

88937-02
Toluene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 40.9 40.2 102 100 1.76 70.0-130 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
a
g
e
 1

5
 o

f 2
2



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

88932-01
1,2-Dibromoethane

<0.50 ug/L EPA 8260B 8/19/1440.3 40.3 40.4 41.1 100 102 1.71 70.0-130 25

88932-01
1,2-Dichloroethane

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 36.2 37.0 90.4 92.4 2.24 70.0-130 25

88932-01
Benzene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 38.3 38.6 95.6 96.6 0.954 70.0-130 25

88932-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 40.4 41.2 101 103 1.77 70.0-130 25

88932-01
Ethanol

<5.0 ug/L EPA 8260B 8/19/14100 100 105 104 105 104 0.929 55.0-150 25

88932-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 42.9 43.1 107 108 0.589 70.0-130 25

88932-01
Ethylbenzene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 41.4 41.5 104 104 0.144 70.0-130 25

88932-01
Methanol

<50 ug/L EPA 8260B 8/19/141000 1000 1180 1140 118 114 3.20 65.0-150 25

88932-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 8/19/1440.1 40.1 38.6 38.9 96.1 97.0 0.936 70.0-130 25

88932-01
P + M Xylene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 41.7 41.9 104 105 0.540 70.0-130 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 #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

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

88932-01
Tert-Butanol

<5.0 ug/L EPA 8260B 8/19/14200 200 199 196 99.4 98.2 1.16 70.0-130 25

88932-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 39.2 40.4 98.1 101 2.88 70.0-130 25

88932-01
Toluene

<0.50 ug/L EPA 8260B 8/19/1440.0 40.0 39.0 39.6 97.6 98.9 1.31 70.0-130 25

88919-02
Arsenic, (Dis)

0.47 mg/L EPA 6010B 8/20/140.400 0.400 0.876 0.909 102 111 3.76 75-125 20

88919-02
Chromium, (Dis)

< 0.0050 mg/L EPA 6010B 8/20/140.400 0.400 0.387 0.397 96.6 99.0 2.50 75-125 20

88919-02
Iron, (Dis)

0.68 mg/L EPA 6010B 8/20/140.400 0.400 1.04 1.05 88.1 91.8 1.44 75-125 20

88919-02
Manganese, (Dis)

0.12 mg/L EPA 6010B 8/20/140.400 0.400 0.484 0.494 90.0 92.6 2.09 75-125 20

88919-02 2200 mg/L EPA 6010B 8/20/140.400 0.400 2190 2300 4.99 75-125 20
Sodium, (Dis)

0.00 10000

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Arsenic, (Dis) mg/L EPA 6010B 8/19/140.400 99.9 85-115
Chromium, (Dis) mg/L EPA 6010B 8/19/140.400 101 85-115
Iron, (Dis) mg/L EPA 6010B 8/19/140.400 98.7 85-115
Manganese, (Dis) mg/L EPA 6010B 8/19/140.400 101 85-115
Sodium, (Dis) mg/L EPA 6010B 8/19/140.400 105 85-115

Arsenic, (Dis) mg/L EPA 6010B 8/20/140.400 101 85-115
Chromium, (Dis) mg/L EPA 6010B 8/20/140.400 100 85-115
Iron, (Dis) mg/L EPA 6010B 8/20/140.400 115 85-115
Manganese, (Dis) mg/L EPA 6010B 8/20/140.400 92.5 85-115
Sodium, (Dis) mg/L EPA 6010B 8/20/140.400 99.9 85-115

1,2-Dibromoethane ug/L EPA 8260B 8/18/1440.4 97.6 70.0-130
1,2-Dichloroethane ug/L EPA 8260B 8/18/1440.1 90.1 70.0-130
Benzene ug/L EPA 8260B 8/18/1440.1 93.6 70.0-130
Diisopropyl ether ug/L EPA 8260B 8/18/1440.1 98.1 70.0-130
Ethanol ug/L EPA 8260B 8/18/14100 96.2 55.0-150
Ethyl-tert-butyl ether ug/L EPA 8260B 8/18/1440.1 103 70.0-130
Ethylbenzene ug/L EPA 8260B 8/18/1440.1 99.7 70.0-130
Methanol ug/L EPA 8260B 8/18/141000 111 65.0-150
Methyl-t-butyl ether ug/L EPA 8260B 8/18/1440.2 94.0 70.0-130
P + M Xylene ug/L EPA 8260B 8/18/1440.1 99.2 70.0-130

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Tert-Butanol ug/L EPA 8260B 8/18/14200 96.2 70.0-130
Tert-amyl-methyl ether ug/L EPA 8260B 8/18/1440.1 94.1 70.0-130
Toluene ug/L EPA 8260B 8/18/1440.1 94.8 70.0-130

1,2-Dibromoethane ug/L EPA 8260B 8/19/1440.2 102 70.0-130
1,2-Dichloroethane ug/L EPA 8260B 8/19/1439.9 95.4 70.0-130
Benzene ug/L EPA 8260B 8/19/1439.9 98.2 70.0-130
Diisopropyl ether ug/L EPA 8260B 8/19/1439.9 105 70.0-130
Ethanol ug/L EPA 8260B 8/19/1499.8 94.6 55.0-150
Ethyl-tert-butyl ether ug/L EPA 8260B 8/19/1439.9 103 70.0-130
Ethylbenzene ug/L EPA 8260B 8/19/1439.9 108 70.0-130
Methanol ug/L EPA 8260B 8/19/14998 123 65.0-150
Methyl-t-butyl ether ug/L EPA 8260B 8/19/1440.0 90.8 70.0-130
P + M Xylene ug/L EPA 8260B 8/19/1439.9 109 70.0-130
TPH as Gasoline ug/L EPA 8260B 8/19/14493 101 70.0-130
Tert-Butanol ug/L EPA 8260B 8/19/14200 102 70.0-130
Tert-amyl-methyl ether ug/L EPA 8260B 8/19/1439.9 93.4 70.0-130
Toluene ug/L EPA 8260B 8/19/1439.9 100 70.0-130

1,2-Dibromoethane ug/L EPA 8260B 8/19/1440.3 95.5 70.0-130
1,2-Dichloroethane ug/L EPA 8260B 8/19/1440.0 88.2 70.0-130
Benzene ug/L EPA 8260B 8/19/1440.0 92.2 70.0-130
Diisopropyl ether ug/L EPA 8260B 8/19/1440.0 96.7 70.0-130

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Units Method Analyzed

Project Name :

Project Number :

Tesoro - Livermore #67076
F1-140813

Report Number : 88923

Date : 08/21/2014

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Ethanol ug/L EPA 8260B 8/19/14100 90.3 55.0-150
Ethyl-tert-butyl ether ug/L EPA 8260B 8/19/1440.0 101 70.0-130
Ethylbenzene ug/L EPA 8260B 8/19/1440.0 99.2 70.0-130
Methanol ug/L EPA 8260B 8/19/141000 122 65.0-150
Methyl-t-butyl ether ug/L EPA 8260B 8/19/1440.1 89.6 70.0-130
P + M Xylene ug/L EPA 8260B 8/19/1440.0 99.7 70.0-130
TPH as Gasoline ug/L EPA 8260B 8/19/14490 93.1 70.0-130
Tert-Butanol ug/L EPA 8260B 8/19/14200 95.0 70.0-130
Tert-amyl-methyl ether ug/L EPA 8260B 8/19/1440.0 92.3 70.0-130
Toluene ug/L EPA 8260B 8/19/1440.0 92.3 70.0-130

Ferrous Iron mg/L SM 3500-Fe D 8/14/140.251 94.0 70.0-130

Nitrate as N mg/L EPA 300.0 8/14/145.00 99.5 90.0-110
Sulfate mg/L EPA 300.0 8/14/1425.0 99.5 90.0-110

Hexavalent Chromium ug/L EPA 7199 8/14/145.00 105 90.0-110

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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WORK ORDER NUMBER: 14-08-1152

Analytical Report For
Client: Kiff Analytical

Client Project Name: Tesoro Livermore #67076
Attention: Joel Kiff

2795 2nd Street, Suite 300
Davis, CA 95618-6505

Approved for release on                    by:
Amanda Porter
Project Manager

AIR SOIL WATER MARINE CHEMISTRY

Eurofins Calscience, Inc. (Calscience) certifies that the test results provided in this report meet all NELAC requirements for parameters for which accreditation is
required or available. Any exceptions to NELAC requirements are noted in the case narrative. The original report of subcontracted analyses, if any, is attached to
this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or recipient of this
report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not responsible, legally or
otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 08/15/14. They were assigned to Work Order 14-08-1152. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the

recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are

integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance

Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15

minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being

received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or

described further within this report. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from

mass/sample basis to mass/volume basis using client-supplied air volumes. 
New York NELAP air  certification  does not certify for all reported methods and analytes, reference the accredited items here:

http://www.calscience.com/PDF/New_York.pdf  
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC

results are always reported on a wet weight basis. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 

Work Order Narrative

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 14-08-1152 Page 1 of 1
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

DW-2 14-08-1152-1-C 08/14/14
08:00

Aqueous GC 14 N/A 08/16/14
13:21

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 22200 17.0 10.0

DW-6 14-08-1152-2-C 08/14/14
08:40

Aqueous GC 14 N/A 08/16/14
13:39

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 11000 17.0 10.0

MW-2 14-08-1152-3-C 08/14/14
09:40

Aqueous GC 14 N/A 08/16/14
13:58

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 23300 17.0 10.0

DW-7 14-08-1152-4-C 08/14/14
09:20

Aqueous GC 14 N/A 08/16/14
14:16

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 17100 17.0 10.0

DW-9 14-08-1152-5-C 08/14/14
09:35

Aqueous GC 14 N/A 08/16/14
14:35

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 13100 17.0 10.0

DW-5 14-08-1152-6-C 08/14/14
10:00

Aqueous GC 14 N/A 08/16/14
14:56

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 7050 17.0 10.0

DW-8 14-08-1152-7-C 08/14/14
10:35

Aqueous GC 14 N/A 08/16/14
15:14

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide 37000 17.0 10.0

Method Blank 099-12-659-726 N/A Aqueous GC 14 N/A 08/16/14
09:38

140816L01

Parameter Result RL DF Qualifiers

Carbon Dioxide ND 1.70 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: RSK-175M

Units: ug/L

Project: Tesoro Livermore #67076 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number

Date/Time
Collected

Matrix Instrument Date
Prepared

Date/Time
Analyzed

QC Batch ID

DW-2 14-08-1152-1-A 08/14/14
08:00

Aqueous GC 61 N/A 08/16/14
09:42

140815L02

Parameter Result RL DF Qualifiers

Methane 363 1.00 1.00

DW-6 14-08-1152-2-A 08/14/14
08:40

Aqueous GC 61 N/A 08/16/14
11:10

140815L02

Parameter Result RL DF Qualifiers

Methane 853 2.00 2.00

MW-2 14-08-1152-3-A 08/14/14
09:40

Aqueous GC 61 N/A 08/16/14
13:15

140815L02

Parameter Result RL DF Qualifiers

Methane 1330 4.00 4.00

DW-7 14-08-1152-4-A 08/14/14
09:20

Aqueous GC 61 N/A 08/16/14
13:44

140815L02

Parameter Result RL DF Qualifiers

Methane 2210 4.00 4.00

DW-9 14-08-1152-5-A 08/14/14
09:35

Aqueous GC 61 N/A 08/16/14
14:30

140815L02

Parameter Result RL DF Qualifiers

Methane 3940 20.0 20.0

DW-5 14-08-1152-6-A 08/14/14
10:00

Aqueous GC 61 N/A 08/16/14
14:53

140815L02

Parameter Result RL DF Qualifiers

Methane 2990 20.0 20.0

DW-8 14-08-1152-7-A 08/14/14
10:35

Aqueous GC 61 N/A 08/16/14
15:16

140815L02

Parameter Result RL DF Qualifiers

Methane 4300 20.0 20.0

Method Blank 099-12-663-2228 N/A Aqueous GC 61 N/A 08/15/14
19:49

140815L02

Parameter Result RL DF Qualifiers

Methane ND 1.00 1.00

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: RSK-175M

Units: ug/L

Project: Tesoro Livermore #67076 Page 1 of 1

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample Number Date/Time Collected Matrix

DW-2 14-08-1152-1 08/14/14 08:00 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 625 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 800 1.00 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

DW-6 14-08-1152-2 08/14/14 08:40 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 435 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 600 1.00 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

MW-2 14-08-1152-3 08/14/14 09:40 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 700 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 830 1.00 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

DW-7 14-08-1152-4 08/14/14 09:20 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 553 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 715 1.00 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

DW-9 14-08-1152-5 08/14/14 09:35 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 469 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 605 1.00 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

DW-5 14-08-1152-6 08/14/14 10:00 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 844 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 1100 10.0 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

DW-8 14-08-1152-7 08/14/14 10:35 Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) 750 5.00 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved 925 1.00 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Project: Tesoro Livermore #67076 Page 1 of 2

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample Number Date/Time Collected Matrix

Method Blank N/A Aqueous

Parameter Results RL DF Qualifiers Units Date
Prepared

Date
Analyzed

Method

Alkalinity, Total (as CaCO3) ND 1.0 1.00 mg/L N/A 08/20/14 SM 2320B

Solids, Total Dissolved ND 1.0 1.00 mg/L 08/19/14 08/19/14 SM 2540 C

Analytical Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Project: Tesoro Livermore #67076 Page 2 of 2

   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number

DW-2 Sample Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKD1

DW-2 Sample Duplicate Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKD1

Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers

Alkalinity, Total (as CaCO3) 625.0 625.0 0 0-25

Quality Control - Sample Duplicate

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: SM 2320B

Project: Tesoro Livermore #67076 Page 1 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number

14-08-1018-1 Sample Aqueous N/A 08/19/14 00:00 08/19/14 15:00 E0819TDSD1

14-08-1018-1 Sample Duplicate Aqueous N/A 08/19/14 00:00 08/19/14 15:00 E0819TDSD1

Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers

Solids, Total Dissolved 385.0 385.0 0 0-20

Quality Control - Sample Duplicate

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: SM 2540 C

Project: Tesoro Livermore #67076 Page 2 of 2

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-659-726 LCS Aqueous GC 14 N/A 08/16/14 08:57 140816L01

099-12-659-726 LCSD Aqueous GC 14 N/A 08/16/14 09:15 140816L01

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Carbon Dioxide 104.0 91.80 88 92.32 89 80-120 1 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: RSK-175M

Project: Tesoro Livermore #67076 Page 1 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-663-2228 LCS Aqueous GC 61 N/A 08/15/14 18:54 140815L02

099-12-663-2228 LCSD Aqueous GC 61 N/A 08/15/14 19:25 140815L02

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Methane 102.0 96.42 95 96.35 94 80-120 0 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: RSK-175M

Project: Tesoro Livermore #67076 Page 2 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-15-859-437 LCS Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKB1

099-15-859-437 LCSD Aqueous PH1/BUR03 N/A 08/20/14 14:20 E0820ALKB1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Alkalinity, Total (as CaCO3) 100.0 97.00 97 97.00 97 80-120 0 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: SM 2320B

Project: Tesoro Livermore #67076 Page 3 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number

099-12-180-4180 LCS Aqueous N/A 08/19/14 08/19/14 15:00 E0819TDSL1

099-12-180-4180 LCSD Aqueous N/A 08/19/14 08/19/14 15:00 E0819TDSL1

Parameter Spike Added LCS   Conc. LCS
%Rec.

LCSD Conc. LCSD
%Rec.

%Rec. CL RPD RPD CL Qualifiers

Solids, Total Dissolved 100.0 100.0 100 95.00 95 80-120 5 0-20

Quality Control - LCS/LCSD

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Kiff Analytical

2795 2nd Street, Suite 300

Davis, CA 95618-6505

Date Received: 08/15/14

Work Order: 14-08-1152

Preparation: N/A

Method: SM 2540 C

Project: Tesoro Livermore #67076 Page 4 of 4

   RPD: Relative Percent Difference.     CL: Control Limits
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Method Extraction Chemist ID Instrument Analytical Location

RSK-175M N/A 888 GC 14 2

RSK-175M N/A 888 GC 61 2

RSK-175M N/A 930 GC 61 2

SM 2320B N/A 688 PH1/BUR03 1

SM 2540 C N/A 722 N/A 1

Sample Analysis Summary Report

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 14-08-1152 Page 1 of 1

   Location 1: 7440 Lincoln Way, Garden Grove, CA 92841

   Location 2: 7445 Lampson Avenue, Garden Grove, CA 92841
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Qualifiers Definition

* See applicable analysis comment.

< Less than the indicated value.

> Greater than the indicated value.

1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.

2 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.

3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.

4 The MS/MSD RPD was out of control due to suspected matrix interference.

5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.

6 Surrogate recovery below the acceptance limit.

7 Surrogate recovery above the acceptance limit.

B Analyte was present in the associated method blank.

BU Sample analyzed after holding time expired.

BV Sample received after holding time expired.

E Concentration exceeds the calibration range.

ET Sample was extracted past end of recommended max. holding time.

HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.

HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).

HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).

J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.

JA Analyte positively identified but quantitation is an estimate.

ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).

ND Parameter not detected at the indicated reporting limit.

Q 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.

SG The sample extract was subjected to Silica Gel treatment prior to analysis.

X % Recovery and/or RPD out-of-range.

Z Analyte presence was not confirmed by second column or GC/MS analysis.

Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.

Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.

A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.

Glossary of Terms and Qualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501

Work Order: 14-08-1152 Page 1 of 1
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ATTACHMENT F 
 

WASTE MANIFESTS 



I

I

gl
F
tt,

=o
l

N

zoz

NON.I'{AZARDOUS W
ortpa {tum dsisd ror us on erto (12 pibh) rypryd€d

G
E
N
E

o

NON-HAZAFDOUS
. WASTE MANIFEST .,t

i6i1 t' S* ,< 'tl*r'*
4cene6roisfrdsl )

f t^v" I B rlmFe,i Ph.re tqrl tta

J .- )1 ',i-t!\$5 Atr p.!al- f2{9p.i9 y:.,,i.-.-,c4 
|

'"Z95Tr:zq :8:.i

.,^r'rv1 l{^Z ?-{3C e.. -i.r ?o\r
af \2v 6..\

G'AddlimjDMptmbMde'iJ.tjsledAbo@ H Hmdhs codsrorwds Ljfutu

l'spdH&dliglBM@said'AddhioErhbmalion

Jtf-t--f-s/ -----,f ---:rhe4redy E ha6 s6orr! prcr.ratu't" dd ol:6t d4nd.d md, e in rn sedhlryr (4dfton o'tup1.ftr s.bFdbLd.dh*e.5€)s 4.Lbf'

II
T

N

T
E

Pnnbd/ryFd be 
^ 

|,lC 
^,{-r t- ee\-€-l ( { -Yr i{rtTtbrpr ot Mateiab

I
L
I
T.

20Fadilyfuelolopadb4cgd6€!'ono'c€ip'oil,E'emdeiasdedbybcmanre$,exd

--l- , 1

{ ll$
I l\
h,.,r"l^ii,

// k/ (./
//Lt-1"-' "1 tEtl7

Fia @2002 wElttsrR@ Gro)

.

gffi,m


	1619 1st Street, Livermore, California
	Executive Summary
	Site Background
	Groundwater Monitoring
	Arctos’s subcontractor, Confluence Environmental, of Sacramento, California, performed a quarterly groundwater monitoring event from 13 to 14 August 2014.  Groundwater samples were collected from wells MW-1 through MW-3, DW-2, DW-3, DW-5 through DW-9,...
	Analytical Program

	Groundwater elevations were approximately 414 to 434 feet above mean sea level (MSL; 39 to 54 feet below ground surface [bgs]).  Water levels decreased an average of 8.2 feet compared to the previous quarter and were an average of 13.6 feet lower than...
	Expanded ISCO Pilot Test
	Conclusions

	References
	GROUNDWATER SAMPLING QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) PROCEDURES

	Tables.pdf
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7

	Figures.pdf
	01LV11B-20426 Figure 2
	01LV11B-20526 Fig 3
	01LV11B-20626 Fig 4
	01LV11B-20726 Fig 5

	2014-0813-GWM 3Q14_88919.PDF
	88919_cse_082214.pdf
	Cover Page
	Table of Contents
	Work Order Narrative
	Client Sample Data
	RSK-175M Carbon Dioxide (Aqueous)
	RSK-175M Methane (Aqueous)
	Combined Inorganic Tests

	Quality Control Sample Data
	Sample Duplicate
	LCS/LCSD

	Sample Analysis Summary
	Glossary of Terms and Qualifiers
	Chain-of-Custody/Sample Receipt Form


	2014-0814-GWM 3Q14_88923.PDF
	88923_cse_082214.pdf
	Cover Page
	Table of Contents
	Work Order Narrative
	Client Sample Data
	RSK-175M Carbon Dioxide (Aqueous)
	RSK-175M Methane (Aqueous)
	Combined Inorganic Tests

	Quality Control Sample Data
	Sample Duplicate
	LCS/LCSD

	Sample Analysis Summary
	Glossary of Terms and Qualifiers
	Chain-of-Custody/Sample Receipt Form





